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Some Key Findings

Sea level rise

New Hampshire sea level will rise
approximately 1 foot between 2005
and 2050; more than it rose in the
past 100 years.

Groundwater rise

Sea level rise causes groundwater
tables to rise much further inland,
resulting in new wetlands and
other impacts.

Coastal storms

New Hampshire has seen fewer and
more intense extratropical storms.
Flooding from storms will get worse.

Precipitation

Precipitation is projected to
increase 13-32% during the winter
and spring with little change
expected in the summer and fall.
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NASA's GEOS-5 global atmosphere model
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Less than 3 feet above ground

Greater than & feet above ground

I Greater than 9 feet above ground

Consult local officials for flood risk
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Primary Model Inputs

Topography and Bathymetry

Land Cover

Tides

River Discharge

Storms - Tropical, Extra Tropical, Bombogenesis

Sea Level Rise

NH Sea Level Rise Projection

Mean Sea Level (ft, NAVD8S8)

0 feet (2000) -0.24 feet NAVD88
Present Day (2015) -0.01 feet NAVD88
0.8 feet (2040) 0.56 feet NAVD88
1.3 feet (2060) 1.06 feet NAVD88
2.4 feet (2080) 2.16 feet NAVD88
3.4 feet (2100) 3.16 feet NAVD88




1) High Resolution

= Unstructured grid allows for varying resolution

= Qverland resolution of 3-7 meters (10-20 feet) in populated areas

2) Hydrodynamic, Physics-based

" Simulates the physical flow of water, waves, wind, surge,
currents, and tides.

" Includes dynamic runup and overtopping
" Non-linear effects

3) High Priority Tidal Structure Flow

" Major Coastal Structures

€
= Dams WOODS HOLE
GROUP

" Culverts and Bridges




WL NAVDSS [ft]

4) Changing Climate

= Utilizes 4 Global Climate Models

= [ncreasing intensity and
frequency of tropical cyclones

5) Calibrated and Validated

= (Calibrated to historic storms
= Validated against most recent storms

= Peer reviewed methodology

Seaveylsland

] VAN A S
AVAVAVANAWAWANA
_3 1 1. /\/\Ll\/\kl\ - | |
6 4 — Observed ] Mode\‘ +  Sim péak ]
T T T T T
1978-02-05 1978-02-06 1978-02-07 1978-02-08 1978-02-09 1978-02-10 1978-02-11 1978-02-12
Date [gmt]
ElTOr metriCS' x (C) OpenstreetMap contributers (C) CARTO|
nrmse=0.15
nbias=0.1

Corr_coef=0.99
npeak_error=-0.03
peak_time_error=0 days 00:04:23

6) Probabillistic

= Simulates thousands of
storm events

= Monte Carlo approach

= No need to determine joint
probabilities
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Prescott Park, Leary Field, and Peirce Island Colar
Present Day (2015 Epoch) Annual Coastal Flood
Exceedance Probabilities
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Prescott Park, Leary Field, and Peirce Island
4 1.3 ft SLR Annual Coastal Flood Exceedance
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Prescott Park, Leary Field, and Peirce Island Colar
3.4ftSLR AnnuaJ Coastal Flood Exceedance

Probabilities pg‘l
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Model Application and Guidance

Dry
* Guidance on how to utilize
0.02% model results and data
- | _ * Annual Exceedance Probabilities
Present Day (2015 Epoch) e | 0.1% Water Surface Elevations
'- ! ' +  Wave Heights
0.2% * Tidal Datums
0.5% « Examples of mitigation
196 approaches integrated into the
model at various example
[ ] 204, locations
L] 3% « Hampton Beach Fire Station
. and Neighborhood Resiliency
0% * Nature-based Edge Protection
* Individual Structure Flood
- 20% Proofing
* Road Raising
25% * Fingers of Higher Ground
* Hampton Harbor Inlet Hurricane
- 305G Barrier
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RESILIENT

GLOUCESTER MARINE STATION

Infrastructure risk assessment to address
priority maintenance needs:

1. Failing bulkhead ‘ e v 2 A R ¥ GLOUCESTER
2. Broken, uneven concrete e N
3. Dock and crane for ocean access

Infrastructure updates enable emerging

climate resilience research, teaching, and

engagement:

1. Demonstrate best practices in resilient
engineering, design, and construction

2. Monitor ocean & coastal habitat, species, an
infrastructure responses

3. Communicate and showcase emerging
approaches to coastal communities and
partners across the Commonwealth

;.

TFUSSE  sconmcts
OFN EILL GROUP =i



RESILIENT

THE SITE LOCATION

Maine

New Hampshire

UMass Amherst Gloucester | , _ o I\C/%klgl)NUECS:%TgE

Marine Station

3 : DUKES "} ') \

.3 s NANTUCKET

s = ® 20 Mios 0
Map 1. Boston Metropolitan Area

Gloucester Marine Research Station Future Development Feasibility Study
Produced by: The University of Massachusetts
Department of Landscape Architecture and Regional Planning Source: Mass GIS, 2009

FUSS & WOoOoDs Hl)lLEfE1
OFNEILL GROUP 2055



RESILIENT

UNDERSTANDING THE PAST

Cape Ann Granite Co, Bay View, 1890 (Granite
industry 1860’s — 1930’s)

| : : ! LOUCESTER
Consolidated Lobster Co. (1930-1960s; I\C/%AIgI)NLIJECS:T ASH =3
‘Babson)

)0 - - ‘
Coap - (loa*
L0BSTERS

. GLOUCESTER, MASS,

Rockport Granite Co. Works, Bay View, Mass.

F U SS & WOODS HOLE 'Ei
OFNEILL GROUP 2055



RESILIENT
UNDERSTANDING THE FUTURE

Present

GLOUCESTER
MARINE STATION

FUSS&

Water Surface Elevation Witer Susface Elovaticn UINEILL

R 5-Y T s0- (= —
[ 5-Year Storm |50-Year Storm [ 500-Year Starm I 5-ear Storm | 50-Year Storm [ 500-Year Storm
10-Year Storm 100-Year Storm 1,000-Year Storm Fr—
0 75 5 [ ] 10-Year storm 100-Year Storm [ 1,000-Year Storm 2

| 20-Year St 200-Year St . , 5 o}
‘ |20-Year storm [ S ‘ | 20-Year Storm [ 200-Year Storm woops HoLe &)
GROUP 2005




RESEARCH AREA

. OBSERVATION POINT

. PEDESTRIAN PUBLIC ACCESS TO OPEN SPACE

. PUBLIC FISHING ACCESS

. E-CONCRETE TIDE POOLS

. DECONSTRUCTED BULKHEAD + ROCKY SHORELINE HABITAT
. AMPHITHEATER SPACE

. OUTDOOR CLASSROOM / FLEX SPACE

LIVING SHORELINE AND TIDAL POOL 4

OUTDOOR TEACHING 3 . r
+ RESEARCH SPACE = =

8. REPURPOSED SHIPPING CONTAINERS / STORAGE

. ENCLOSED STORAGE AREA

10. LOADING / UNLOADING LANE + FLEX SPACE

11. CRANE WORKING AREA FT. DOCK WITH LADDER ACCESS
12. LOWER ENERGY GREEN BULKHEAD RESEARCH AREA

13. WATERPROOFED BUILDING

14. ADA PARKING ACCESS - (2) SPACES

» > - 7

NEARSHORE ATTENUATION -
BIOLOGICAL RESEARCH AREA

15. PARKING - (7) SPACES

16. ENHANCED ENTRY SPACE

17. TRAILER PULL-OFF AREA

18. ELEVATED ROADWAY

19. LIVING SHORELINE + UPLAND
SURGE ATTENTUATION RESEARCH AREA
20. PLANTED RAISED BERM

. -7
o N
W sy
NS
3 -

T P R
NS RESILIENT

GLOUCESTER
MARINE STATION

INNOVATIVE ROAD SURFACE
RESEARCH AREA B

21. PROPOSED FUTURE BUILDING SPACE
22. FLEX EVENT / PERVIOUS OVERFLOW PARKING
23. INFORMATIONAL KIOSK



- RESILIENT

GLOUCESTER
MARINE STATION

FLEX LOADING ZONE

CRANE V@NG AREA

e

———

’ ILIVING SEAWALLS' PAN

EXISTING SEAWALL

FUSS :5:1': WooDs HOLE@'
O'NEILL GROUP =005



RESILIENT

GLOUCESTER
MARINE STATION

FUSSE&  yooosmoeth
O’NEILL GROUP
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GLOUCESTER
MARINE STATION
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RESILIENT

GLOUCESTER
MARINE STATION
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RESILIENT

GLOUCESTER
MARINE STATION
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RESILIENT

EEOUCESTER
MARINE STATION

B
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ABOUT THE PLAN




2050 FLOOD PROBABILITY
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SCENARIO 1 | PROTECT + PLAN AHEAD

;>"'

3 .

. < -b’

A ‘ Floodproof Lower

. Level of Fire Station . LN,

0 ,} : ‘,“ ( ¥
PR 1 'J:

4

Elevate Critical
Infrastructure at Fire
and Police Stations
(e.g., generators)

\ —— YN’I

i T

Elevate Critical
Infrastructure at

® ‘,; | WWTP
(e g. generators)

| Flood Proof Lower

Level Entries of Town
Hall/Police Station

P ;}; LY

SRR

Floodproof Low
‘ Elevation Entries of
WWTP

IR r '.""';1:".‘

| Elevate Critical
- | Equipment, & Rack

" | Boats (as needed)

| Install Check Valves
-1 on Storm Water

Outfalls

| Future Recreational

Programming and
Flooduble Zones

[install ‘Ilde Gauge for

Measuring Long-term
Changes In Seo Level




MANCHESTER-

SCENARIO 1 | ACTION EXAMPLES
BY-THE-SEA

Sipsiboll i
FLOODPROOF BELOW CRITICAL FLOOD ELEVATE CRITICAL SYSTEMS ABOVE CRITICAL INSTALL LOCAL TIDE GAUGE
ELEVATIONS FLOOD ELEVATIONS
Site-scale adaptation of structures can include floodproofing Site-scale adaptation of critical infrastructure can include Long-term monitoring of sea level rise can help better
of doors and windows elevating necessary backup power equipment (e.g., cater future flood mitigation actions to the needs of the
generators) community

p— : = u
L RN

']
Quisset Harbor, MA

Lebanon, KY . - Tide gauge installations
N = (Image credits: Hohonu and Coastal Studies Institute)

oy i \7"

Floodproofed garage door
(Image credit: Flood Control Intemational)

Elevation of standby generators
(Image credits: FEMA and Magna Engineers, 2013)



SCENARIO 2 | ADAPT + TRANSITION + RESTORE

Y D A T
T

L Bt;y Out & Restore
#® |Areal

: x.‘

"~

Y~

4:‘..'.,A'~" /’
-\ A //”
n_ o oNG

_\.I.f}-'" I i
R 4 s
il

® |Relocate Police
__] Station to New
~ [Location

g r : "‘

. ¢ Boat Launch To
~ | Remain

- ' ;,' AT
. 4| Transition to

» | Floodable Park and
-3\1‘ Soften & Peelback
% | Edge

-0

¥
™

& Decommission WWTP

| and Construct New
Submersible Pump

r'i’¥ | Station
E _____—_T\ W&

\
' LEGEND
I Roadways
EEEE Raised Road
Floating Boardwalk
Possible Raised Road
Connection
Raised Berm with Walkway
Raised Berm

Parking
New Office Building

| Boat Racks

4 : T
& RUNION S|

5@.'54

&

-|TO Neéw Locdarion &

" |Restore Area

B/ faat
;AE
" %1 \\
SN/ 1y,

D Fai X

- Q 1%
Possible Home
Elevation or Buy Out

|& Restore Area 4

Tl
> -

---|Elevate Buildings

Ms - .'.-3

|Transition to

~“|Floodable Park




SCENARIO 2 | ACTION EXAMPLES

LANDSCAPE BERM

Elevated barriers like berms can reduce the risk of coastal
flooding in low-lying areas

EXISTING GRADE

E ‘Norfolk, VA 1 T
Elevated berm near coastal shoreline
(Image credit: NFKVA Currents, 2022)

ROAD RAISING WITH CAPPING

Raising low-lying roads can allow access to be maintained
during certain flood events and can reduce flood risk in
nearby low-lying areas

PROTECTED
AREA

EXISTING GRADE

Road raising project
(Image credit: CC 1.0)

BY-THE-SEA

DEPLOYABLE FLOOD BARRIERS

Deployable flood barriers can provide temporary flood
protection when needed and then be incorporated into the
fabric of the streetscape when not in use — allowing the
passage of cars and pedestrians

S

e e s
Flip-up flood barriers that can be remotely
deployed and incorporated into the street
(Image credit: Flood Control Intemational)

MANCHESTER-



PLANNING AND DESIGNING FOR A FLOODABLE PARK

STAKEHOLDER COMMUNITY

MEETING “WALKSHOP” PUBLIC PIN-UP REPORT OUT




CONCEPT A

a0 N

RS S

Reconfigured public parking
Parking for working waterfront
Bathroom/Harbormaster office
Elevated band stand
Expanded playground with new
ADA surfacing

Flexible event lawn

Secondary lawn area
Boardwalk

Terraced habitat exploration
area

.Overlook seating
.Connection to future harbor




PEELING BACK THE POINT

-~ -

- EXISTING GRADE -
.._._._._._._._._._._._._.f ______________ -\ MHHW (2030) 6.2 ft

S el MHW (2030) 5.6 ft
ST Ok "\"‘,"‘.‘?‘7.‘5‘54.»“ e oW MLW (2030)\’3\1

ft

e



a0 N

RS S

Reconfigured public parking
Parking for working waterfront
Bathroom/Harbormaster office
Elevated band stand
Expanded playground with new
ADA surfacing

Flexible event lawn
Secondary lawn area
Boardwalk

Terraced habitat exploration
area

.Overlook seating
.Connection to future harbor
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Reconfigured public
parking/Parking for working
waterfront
Bathroom/Harbormaster office
Elevated band stand

Expanded playground with new
ADA surfacing

Flexible event lawn

Secondary lawn area
Boardwalk

Terraced habitat exploration
area

Overlook seating

Connection to future harbor
walk
Overlook lawn
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Reconfigured public

CONCEPT B (WITH TIDAL FLOODING) * Y 4 SR Mot

: , . Bathroom/Harbormaster office
iy Al . Elevated band stand
. ' Expanded playground with new

ADA surfacing
Flexible event lawn
Secondary lawn area
Boardwalk
Terraced habitat exploration
area

9. Overlook seating

10.Connection to future harbor

walk
11.Overlook lawn
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& . Reconfigured public parking
CONCEPT C . . Parking for working waterfront
K& . Bathroom/Harbormaster office
’ : Elevated band stand
Expanded tot lot playground
with new ADA surfacing
Expanded older kids
playground with new ADA
surfacing
7. Flexible event lawn
8. Secondary lawn area
9. Boardwalk
10.Terraced habitat exploration
area
11.0Overlook seating
12.Connection to future harbor




CONCEPT C (WITH TIDAL FLOODING)

Reconfigured public parking
Parking for working waterfront
Bathroom/Harbormaster office
Elevated band stand
Expanded tot lot playground
with new ADA surfacing
Expanded older kids
playground with new ADA
surfacing

Flexible event lawn
Secondary lawn area
Boardwalk

.Terraced habitat exploration

aread

.Overlook seating
.Connection to future harbor




Elevation of Beach St

CONCEPT C 2070 Y o . (Potential) Elevation of pier &
( ) e 4 accessroad

4 . (Potential) Elevation of parking
Boardwalk extension
(Potential) Elevation of
bathroom/Harbormaster office
(Potential) Manchester Harbor
Boat Club dock access
Adaptive nature preserve
Expanded terraced habitat
exploration area
Reed Park boardwalk

: X b :‘ﬂ ‘
A 2050 MHHW EXTENTS

5, 3




S . Elevation of Beach St
CONCEPT C 2070 N b . (Potential) Elevation of pier &
( ) : £ accessroad
o . (Potential) Elevation of parking
' ; JN e 2N ' - . Boardwalk extension
— n ‘g A~ ' \ oo . . (Potential) Elevation of
L / N NS £ o . & Z bathroom/Harbormaster office
NN - N o N : . T . (Potential) Manchester Harbor
L R A\ " N & _ ; Boat Club dock access
\ ' : ; Adaptive nature preserve
Expanded terraced habitat
exploration area
Reed Park boardwalk




& . Reconfigured public parking
CONCEPT C . . Parking for working waterfront
K& . Bathroom/Harbormaster office
’ : Elevated band stand
Expanded tot lot playground
with new ADA surfacing
Expanded older kids
playground with new ADA
surfacing
7. Flexible event lawn
8. Secondary lawn area
9. Boardwalk
10.Terraced habitat exploration
area
11.0Overlook seating
12.Connection to future harbor
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Understanding groundwater — protecting
infrastructure in coastal communities

Groundwater Chapter
2025 NH Coastal Flood Risk Science - Update

NH Department of Environmental Services
City of Portsmouth
Jayne F. Knott, Ph.D., JFK Environmental Services LLC
Jennifer M. Jacobs, Ph.D., Jennifer M. Jacobs & Associates LLC

May 21, 2026
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GW Rise - Three areas of community

INUNDATION
Pavement layers

Underground utilities
Septic Systems
Basements

Wetland transition and
expansion

dro

® Predictions

JFK Environmental Services LLC

WATER SUPPLY

vulnerability

Deep bedrock domestic .
wells- salinization

Near-shore municipal .
wells - salinization .
Seasonal aquifer recharge

- altered availability .
Drought

NH Groundwater - Implications for Coastal Communities - NHCFRS 2025, Ch. 6 (Knott, 2025)

WATER QUALITY

Reduced groundwater
discharge to estuaries,

Septic system failure

Mobilization of legacy
contaminants

Terrain — slope instability

J
! NHDES

69




Groundwater
Modeling Domains

GW Model
Resolution

* Dover Plus — 400 ft x 400 ft

* Newfields_Exeter — 100
x100 ft; 400 x 400 ft

* Portsmouth NC - 100 x 100
ft; 400 x 400 ft

e NH Seacoast South — 200 x
200 ft

 Rye —50 x50 ft; 200 x 200 ft

o ° HYdrO
® Predictions

JFK Environmental Services LLC

Dover
Plus_Durham

e

2 S

NH
Seacoast

GWR, GWD,
VA Domains

- Dover Plus &

“ Durham
— NH Seacoast
AL (South)
) Ry — Newfieds &
( . Exeter
_P b __ Portsmouth
A Portsmouth_NC3 & NC
) 2N

o

sources: Esri, TomTom, Garmin,

/ 0 12525 5 Miles

|
/
FAO, NOAA, USGS, © OpenStreetMap

contributors, and the GIS User Community, Esri, NASA, NGA, USGS

e

S

NH
Seacoast

SWI Model

Domain

; Dover Plus &
Durham

- Newfieds &

~ Exeter
Portsmouth
& NC

Dover
Plus_Durham

_ [ Portsmouth_NC %;

H

Newfieds_Exeter

4 Miles

Saltwater intrusion modeling -

Rollinsford, Dover, Madbury, Durham,
Newmarket, Newfields, Exeter, Stratham,

Newingt0| 1, Portsmoutt 1, New Castle
p




Projected
GW Rise -

Portsmouth
and New

Legend Legend
GWR (ft) GWR (ft)
Castle s pieioh
" 02-07 "0.2-07
-07-12 ] 0.7-12
g =12-22 =12-22
22-32 y 22-32
3.2-42 32-42
"42-52 42-52
-52-62 52-62
-0c2-72 -062-7.2
- 72 ->72
— Hydrography — Hydrography

Sources: Esti, TomTom, Garmin, FAO, NOAA, USGS, & OpenstreetMap contributors, and the GIS User Esri, NASA, NGA, USGS, FEMA, Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, & OpenStreetMap

Community contributors, and the GIS User Community
/ Ne Ne
/ w E W E
7 s s
Legend
Legend
GWR (ft)
6 ft SLR GWR (ft)
0.2-07 8ftSLR
0.7-1.2 =0.2-07
N =12-22 =T 07512
22-32 12-22
3.2-42 22-32
"42-52 3.2-42
-52-62 m=42-52
O H o -62-7.2 m52-62
.‘ yd r - 72 -062-7.2
@) 5 3 — Hydrography ->7.2
re I C I O n S % a3 — Hydrography
Esfi, NASA, NGA, USGS, FEMA, Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap contributors, and the GIS User
JFK Environmental Services LLC contributors, and the GIS User Community Community




Depth to Groundwater — Why do we care?

Critically Shallow

(GWD: 0-5 ft)
e Road and pavements Transition Zone
« Basements and (GWD: 5-10 f1)

foundations * Deeper sewers and storm Future Risk
« Septic Systems drains (GWD: 10-15 ft)
 Most buried utilities * Basements/foundations « Deep trunk utilities
. Stormwater assets * Contaminated sites « Large below-grade

structures

 Contaminated sites

« Critical facilities * Long-lived infrastructure

 Wetlands
+¢z Hydro !\
® Predictions WY NHDES

JFK Environmental Services LG NH Groundwater - Implications for Coastal Communities - NHCFRS 2025, Ch. 6 (Knott, 2025) 72



Water table depth zones and vulnerable areas — GWD < 5 ft deep

W

Legend

. GWD < 15 ft
W GWD < 10 ft
. GWD < 5 ft
= Hydrography
724 GWRZ

- Hydro
® Predictions

JFK Environmental Services LLC

Esri, NASA, NGA, USGS, FEMA, Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap
contributors, and the GIS User Community 0 0.5 1

E

Vulnerable
Areas

GWD <5 ft

GWR_8 ft SLR

mm0.2-0.7
0.7-1.2
12-22
2.2-3:2
3.2-42
4.2-5.2

mm52-6.2

mN6.2-72

. > 7.2

— Hydrography

721 GWRZ

2 MI|SS/ Esri, NASA, NGA, USGS, FEMA, Sources: Esri, TomTom, Garmin, FAO, NOAA, USGS, © OpenStreetMap
contributors, and the GIS User Community

J
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Vulnrable Sections in GWRZ

60%

50%

40%

30%

20%

10%

0%

Portsmouth’s Vulnerable Roads and Sewer Pipes

SeaLevelRise (ft)

= = =Roads GWD <5 ft
Sewer GWD <5 ft

= = = Roads GWD < 3 ft
——Sewer GWD <3 ft

Vulnerable roads and sewer lines within the GWRZ where
the GW Depth is less than 5 and 3 feet.

e Sewer pipes are more impacted than roads

e Pavement life reduction is expected to substantially
increase with GWD < 3 feet.




Premature
pavement
failure likely —
GWD < 3 ft.

Where GW < 5 ft
deep, the
pavement’s
underlying
supportive layers
are weakened.

o> Hydro
'® Predictions

JFK Environmental Services LLC

/ 3 $°i‘
@ Q

Kittery

\\\ ¢ . J 7 \tf‘.l¢‘;
; N/ ' SO IS Y i E S
“‘ A } £2% « 6 ik N SRR )

Road Exposure in Portsmouth's
Groundwater Rise Zone (GWRZ)

Vulnerable

GWD <5t GWD <3t ;
SLR (ft >
| ( 'Rd. Pts. Miles % [Rd.Pts. Miles % | = | Roads
NSIR | 2,507 426 27%| 249 42 3% GWD < 3 ft

1 | 2618 445 29%| 332 56 4%
* NSLR

2 2,793 475 31% 410 70 4% \\/ 5 =

/ 4 | 309 526 34%| 684 116 7% * 1ftSLR
Lo | so0 e o sao a1 e | | LT P AN
\Total road miles 155 ' | \;’) ° 4 ft SLR
\Total road points (~100ft spacing) 9140 g ' v e+ 6ftSLR
Points per mile 59 i} /f/‘g /'/ v - Roads
Sources: Esri, TomTi)jnﬁr in, FAO, NOAA, USGS/,/(C) OpenStreetMép ;?ntrmutors, and n:

Fairhill" <

I 1 A N\
0 0.25 0.5 1 Miles\later Country
L1 ’;)’ ] AI L1 | \

5 ;
%) 4 Swamp
,/f/;' Marsh . T ’




Portsmouth’s Vulnerable Sewer Pipes

PIPE MATERIAL COMPOSITION - GWD <5 FT, NSLR

BR PE Sewer Pipe Materials Ranked by Resistance to Coastal Groundwater Damage

RCP 5q; 2% 2%
3%

Ranked best to worst using weighted scores (chemical/corrosion 50%, joint/infiltration 30%,
structural 20%)

AC
4% Corrosion Infiltration  Structural )
. . . . Weighted
Rank Pipe Material resistance resistance performance
PVC (1-5) (1-5) (1-5) score (0-5)
46%
1 High-Density Polyethylene (HDPE) 5 5 4 _
2 PVC (SDR-35/ gravity sewer) 5 4 4 4.5
Unknown . .
14% 3 Vitrified Clay Pipe (VCP) 5 3 3 4
4 Ductile Iron (DIP) 2 4 5 3.2
5 Reinforced Concrete (RCP) 2 3 4 2.7
6 Cast Iron (legacy) (CIP) 1 2 4 1.9
vCcP 7 Asbestos Cement (AC) 1.5 2 2 1.75
1% 8 Brick (BR) 1 1 2 |12

1%11)135




Vulnerable
sewer lines -
GWD < 3 ft

o> Hydro
'® Predictions

JFK Environmental Services LLC

g & A
\ Crossings at 2 &
Fox Run K] la
/ L) &
/ “m N
N
B X

Kittery

/ Portsmouth
Naval Shipyard

___________

Portsmout

Reggiona
‘@ 4 .al

%

AL

<
Sewer Line Exposure in Portsmouth's
Groundwater Rise Zone (GWRZ)
Sagamore ¢
SIR (ft) GWD <5 ft GWD <3ft , CreekLand Vul. Sewer
Swr. Pts. Miles % |Swr. Pts. Miles % | g v Lines
NSLR 3,999 49.6 36% 604 7.5 5%| ‘ 4 N Wentworth
1 4,197 52.0 38%| 755 9.4 7% = gliisee GWD < 3 ft
2 4461 553 40%| 923 114 8% = NSLR
4 4,900 60.7 44%| 1,414 17.5 13% = 2 ftSLR
6 5,315 65.9 48%| 2,036 25.2 18% = 4ftSLR
8 5,595 69.3 51%| 2,576 31.9 23% 6 ft SLR
Total sewer miles 137
| | Total sewer points (100 ft spacing) 11021| -3 = 8ftSLR
Points per mile 81(3 & . . p — Sewer Lines
’ S N 033 0.65 S 4 13 Miles Sources: Esri, TomTom, G//a,rn"win, FAO, NOAA, USG?,,(“c) OpenétreetMap c»:gntvr;_ihb.utors, and"
VGG IR TR SRR WA NN TR TR S i Fairhill - {
NS = (7 . Swamp ’
o \ \Q' / / )\ & Marsh e




Saltwater Intrusion & Water Supply



Saltwater Intrusion (SWI) in bedrock with potable water wells

Simulated
SWI from the
Portsmouth
model.

- Hydro
® Predlctlons

JFK Environmental Services LLC

= Inland extent of salinized
2 - W%’E groundwater with NSLR at typical
e 20 T e domestic well depth

[Seavey
Island
Portsmouth

ldiafas

-0 4 k/f‘le‘(y
/Seavey
Island
Legend
Relative
Salinity (BDR)
NSLR
ENO0.1-0.2
g |, mmo2-04
PRI Ih =04-06
AL/ Wm06-038
7 mmo0s8-1.0
; / ® PWS Well Legend
) Se® 4 Hydrography
Sources)E¢fi, TomTom, Garmirt FAO NdAA UGS, ()\GpeistreetMap contributors, and the GIS User Relative
Commun ity, Sources: Esri, Iom—tom (;JIIV‘ILL IAO Ncg\éUl.;::zDm25;::1|;(;Th;l::>;o|:\:gl;utj;z;l}digz Salinity (L11)
§ NSLR
o N EmO0.1-0.2
. . . - A 0.2-04
Maximum inland extent of salinized N A
6% N\ FAIRHILEN " )y " ‘
. /e swampa <) mm 0.6 - 0.8
groundwater with NSLR w2 /) mos-10
v §: Domestic
L AVA / Vo ® Wells
(B4 ¢ g 2 X e V7 — Hydrography
1 j“ Sourcés-E¢ri, TomTom, Garmin/FAO, NﬁAA USGS, 6\GpefistreetMap contributors, and the GIS User

Commumly Sources: Esri, TomTom Garmm }.AO NOAA USGS, (c) OpenStreetMap contributors, and the
GIS User Community, Esri, NASA, NGA, USGS, FEMA
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Groundwater Monitoring



Forismoutn viontoring vveliis arfia ocwer
Pumping Stations

GW Level, Temperature,
Conductivity (LTC):

e Bohenko & Parrott Ave

GW Level and Temperature
(LT):

« McEachern

« Langdon

« Little Harbor

« Middle School

* Prescott Park

- Hydro
® Predlc‘uons

JFK Environmental Services LLC
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&} e
leop Park 57 §O
9o, <
. %
’/) [%]
& s
fall = 1 3
Lo Kitt
(\o‘ \o\‘e ittery N e
o v
we' 5 W, i
Q’\Oe K3 a/"s, s
S K 3 S W E 103
L7 © v:x
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g Stedmsh
7/5 7 n Company Porltsmhouth 5
Naval Shi
(@] Paul E ava ipyar:
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eparkﬁl Prescott Pa rk' Y,
e
Ci
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o 1 1 1B
95 £ ¢
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% s School Ave Lot .
v o
i %, & o5 Fleld
Sy
%\ ﬂ/ )
o N/ s Leary Field ?2
o2 2 18|
N 7, . J
I / s, %o, Langdon Park &
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Q
& Little Harbor Legend A\
S Z ~Eial:
Asgich RS 3 = SchoolkField d. W
Barbor 4 2 % @ Monitoring
1 Portsmouth y g Wellls “?
oy f
57 S 4 B Sewer PS
2 S 3] 1 s A < .
a’\‘\ s Py Wentworth-Codlidge
> +-v o Q Mansion
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Salinity (Conductivity) - GW monitoring to determine optimal
sampling times for salinity in nearby sewer pumping stations

N

)

4/28/25

Use Bohenko Park for tidally
influenced locations

mglcm
o

y(

« Sample during
* highest high tide
» 2 hrs after Seavey Island HT

Conductivit
f.':‘.!
o

0
Use Parrott Ave. for non-tidal S 5 8 S 5 8 &8 B
locations .
« Sample during snowmelt for road POR

w

salt impacts, and
« Summer — large uncertainty

Conductivity (mS/cm)
[ N

S S S N SN NSNS S S S S S S S S S SSsST.TSsTSRTaRAATsAssTSRETSRSsS
[ Sy



Thank you!

Contact; jfknott@hydropredictions.com

Jennifer.Jacobs@unh.edu
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