View metadata, citation and similar papers at core.ac.uk brought to you by X{'CORE

provided by UNH Scholars' Repository

( University of New Hampshire
‘w PR E P University of New Hampshire Scholars'
Piscataqua Region Estuaries Farlnalshiu_ Rep OSitOl‘y

Institute for the Study of Earth, Oceans, and Space

PREP Reports & Publications (EOS)

7-31-2006

Stream Buffer Characterization Study

David G. Justice
University of New Hampshire - Main Campus, david.justice@unh.edu

Fay A. Rubin
University of New Hampshire - Main Campus, Fay Rubin@unh.edu

Follow this and additional works at: https://scholars.unh.edu/prep
& Dart of the Marine Biology Commons

Recommended Citation

Justice, David G. and Rubin, Fay A., "Stream Buffer Characterization Study" (2006). PREP Reports & Publications. 171.
https://scholars.unh.edu/prep/171

This Report is brought to you for free and open access by the Institute for the Study of Earth, Oceans, and Space (EOS) at University of New
Hampshire Scholars' Repository. It has been accepted for inclusion in PREP Reports & Publications by an authorized administrator of University of

New Hampshire Scholars' Repository. For more information, please contact nicole.hentz@unh.edu.


https://core.ac.uk/display/72049269?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.PREPestuaries.org?utm_source=scholars.unh.edu%2Fprep%2F171&utm_medium=PDF&utm_campaign=PDFCoverPages
http://www.PREPestuaries.org?utm_source=scholars.unh.edu%2Fprep%2F171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu?utm_source=scholars.unh.edu%2Fprep%2F171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu?utm_source=scholars.unh.edu%2Fprep%2F171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/prep?utm_source=scholars.unh.edu%2Fprep%2F171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/eos?utm_source=scholars.unh.edu%2Fprep%2F171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/eos?utm_source=scholars.unh.edu%2Fprep%2F171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/prep?utm_source=scholars.unh.edu%2Fprep%2F171&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1126?utm_source=scholars.unh.edu%2Fprep%2F171&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/prep/171?utm_source=scholars.unh.edu%2Fprep%2F171&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:nicole.hentz@unh.edu

Stream Buffer Characterization Study

A Final Report to
The New Hampshire Estuaries Project
Submitted by

David Justice and Fay Rubin
Complex Systems Research Center
Institute for the Study of Earth, Oceans, and Space
Morse Hall
University of New Hampshire
Durham, NH 03824

July 31, 2006

This report was funded by a grant from the New Hampshire Estuaries Project, as
authorized by the U.S. Environmental Protection Agency pursuant to Section 320 of the
Clean Water Act.

@Neprm shire
=" EstuariesProject



Table of Contents

EXECULIVE SUMIMAIY ... et e e e e e et e e et e e e e e e e e e e aes 1
LISt Of TaDIES ... e e e e e e e e 2
S 0 T U 24
0o [T i [o ] o IR PPN |
Project Goals and ODJECHIVES.......c..ouiirii i e e e e e e 3
METNOOS . .. e e e e e e e 4
RESUIS @Nd DISCUSSION ... ... ittt e et e e et e et et e e e ae e e aenens 12
(©70] 0 [0 11 5] 0] o - PP 26
RECOMMENUALIONS ... ...t e e e e e e e et e e e e ren e aees 26

Y (=] (=) ([ = T 27



Executive Summary

The Complex Systems Research Center at the University of New Hampshire conducted a
characterization of 2" order and higher streams within the Piscataqua/Coastal Basin of New
Hampshire. GIS and remote sensing data archived in the NH GRANIT database were used to
map a suite of anthropogenic factors, including land use, impervious surface coverage, and
transportation infrastructure, within standard buffers around each stream segment. These
factors were then analyzed to produce a categorical indicator representing the status of each
stream.

The indicator categories, established with guidance from a project advisory committee, reflect
the degree to which each buffer was impacted by human activity. Based on the percent of
buffer land area mapped as developed (including gravel pits and quarries), transportation, or
agricultural land (including old fields and other cleared land), the categories are as follows:

Category Decision Rule
Intact <10% impacted
Mostly Intact 10-25% impacted
Somewhat Modified 25-50% impacted
Altered >50% impacted

Processing began using hydrography data to identify perennial streams/rivers of order 2 or
higher. Each stream segment was buffered by 150’ to support water quality analyses and by
300’ to support wildlife habitat analyses, and the buffers were then combined with land use
data derived from 1998 USGS Digital Orthophotoquads. Finally, the buffer/land use
composites were categorized using the project decision rules listed above.

The resulting analysis showed that there were 25,279 acres within the 150-ft. stream buffers,
representing 3.6% of the total mapped area of 759,673 acres. The percent of total land
acreage in each category was as follows: Intact, 2.3%, Mostly Intact, 0.7%, Somewhat
Modified, 0.4%, and Altered, 0.2%. Within the 300-ft. stream buffers, there were 52,037 acres
(7.3% of the total mapped area). Here, 3.9% of the land acreage was categorized as Intact,
with 1.6% Mostly Intact, 1.3% Somewhat Modified and 0.6% in the Altered category.

Existing impervious surface data was summarized at the town level, showing that the extent
ranged from 4.4% of the land area in 1990 to 6.4% in 2000 to 7.5% in 2005. The percent of
each 300-ft. buffer mapped as impervious in 2005 was also derived for map display purposes.
Finally, conservation lands (level 1, 2, or 2A) were tallied, by town, for the entire study area.
The total acreage of protected lands was 75,596 or 10.7% of the land within the project area.

Project results were presented on community-based, large format maps displaying the stream
characterizations and the corresponding acreage tables. In addition, the data have been made
available as digital data layers archived in the GRANIT database. These results deliver a
valuable resource to the coastal management community by establishing a baseline for
developing and prioritizing future stream level protection measures.
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Introduction

Protective corridors, or buffer zones, around streams, lakes, and other surface water features
are an important planning tool in helping to protect stream water quality and aquatic habitat.
Left in a vegetated state, buffers serve a number of important and well-documented services
and functions, including filtering and removing pollutants from stream channels, controlling
streambank erosion, providing wildlife habitat, providing water storage and floodplain
protection measures, shading streams from excessive heat, and delivering recreational
opportunities. And they provide these services in both urban and rural settings.

The NH Estuaries Project has launched an aggressive campaign to educate coastal watershed
towns about the importance of buffers and the need to enhance local buffer protective
measures. The outreach effort includes a presentation that assists communities in assessing
buffer characteristics and buffer protections in their town. The stream buffer characterization
project provides an important resource to the NHEP and coastal towns by assessing the
degree of human impact on stream segments and their corresponding buffers. Further, it
provides an opportunity for towns to measure and monitor changing buffer conditions in the
future.

More generally, municipalities across the state are becoming increasingly familiar with
geospatial tools and the kinds of analyses they can deliver. With this widespread acceptance
has come a request from many constituencies for better data, more sophisticated analyses,
and always, more map output.

Project Goals and Objectives

The primary goal of the Stream Buffer Characterization Study was to characterize 2" order
and higher streams within the Piscataqua/Coastal Basin of New Hampshire to reflect the
degree to which each stream has been impacted by human activity. Human impact was
assessed by relying on a suite of GIS and remote sensing data sets archived in the NH
GRANIT database, including land use, transportation infrastructure, and impervious surface
coverage.

Project tasks included:

1. With the assistance of a project advisory team, develop a set of project protocols to
guide the mapping and analysis activities, including:

e data pre-processing — extracting and coding the stream subset

e establishing standard buffer widths for water quality and wildlife buffers

e establishing decision rules to govern assignment of categorical rankings based
on the land use data

e incorporating impervious surface and conservation data layers;
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2. Derive buffered data sets and apply decision rules to generate categorical rankings; and
3. Produce town-based maps presenting the streams symbolized by the categorical
rankings and with associated data summaries by town.

By establishing the basic condition of coastal area stream buffers, the project directly
addressed the following NHEP Action Plans:

e LND-2: Implement steps to limit impervious surface cover and protect
streams at the municipal level; and

e LND-14: Develop and implement an outreach program to encourage and
assist communities in developing and adopting land use regulations to protect
undisturbed shoreland areas.

Methods

a. Project Study Area

Figure 1. Project study area - Piscataqua/Coastal
The project study area comprised the 48 towns that are  Basinin New Hampshire, HUC 01060003.
wholly or partially within the Piscataqua/Coastal Basin of
New Hampshire (see Figure 1). The analysis area
extended across 759,673 acres in the coastal area of the
state.

b. Data Sources

The stream characterization project relied on a number of
data layers archived in the GRANIT database
(www.granit.sr.unh.edu), as maintained by Complex
Systems Research Center. The data sets utilized in the
analysis included:

| “ a

o o~ e

e Hydrography — based on New Hampshire National s
Hydrography Dataset (1:24,000). Also utilized
1:24,000 basic surface water layer for stream
orders;

e Land Use - derived from 1998 Digital
Orthophotoquads (1:12,000);

e Impervious Surfaces — derived from 1990, 2000, and 2005 Landsat Thematic Mapper
Imagery using subpixel processing techniques; and

e Conservation Lands — based on April, 2006 update of Conservation/Public Lands data
layer.

The 1998 land use data that formed the basis of the buffer characterization component was
available for Rockingham County, Strafford County, and Brookfield/Wakefield in Carroll
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County. Land use data development was required for small portions of the towns of Wolfeboro
and Alton in order to provide full coverage of the project study area.

Additional data layers, including the 1998 Digital Orthophotoquads, town bounds, and road
centerlines, were used in the map production phase of the project.

c. Project Protocols

A number of project protocols were developed to define the data preprocessing phase of the
effort. These guidelines, described more fully below, defined the basic unit of analysis as 2™
order and higher perennial streams based on “confluence to confluence” segments. The
guidelines further described the assignment of unique codes to each stream segment. (While
codes are associated with the NHNHD data, these codes are not unique confluence to
confluence, and therefore could not be used for this project.) In addition to ID’s, a variety of
other stream data pre-preprocessing issues were incorporated in the protocols, e.g. treatment
of islands, treatment of divergent paths, etc.

Protocols for the analysis phase of the project were also developed. These identified the size
of the buffers to be generated, the classification of the land use within those buffers into
gualitative categories, and the incorporation of conservation lands and impervious surface data
in the analysis.

Generally, project protocols were initially drafted by GRANIT staff based on characteristics of
the project data and access to GIS tools. A project advisory committee, with representatives
from regional and state organizations (see Table 1), reviewed and revised the guidelines. The
team provided valuable input both in finalizing the data protocols and in establishing map
output parameters.

Table 1. Stream buffer characterization Project Advisory Committee.

Name  Affiliation

Jodi Castallo NH Estuaries Project

Jennifer Hunter NH Estuaries Project

David Wickliffe Rockingham Planning Commission (formerly)
Dale Abbott Strafford Regional Planning Commission

Jay Odell The Nature Conservancy

Frank Mitchell UNH Cooperative Extension

Alyson Eberhardt UNH Jackson Lab

d. Data Processing and Analysis

The primary data set used in the analysis was the 1:24,000-scale New Hampshire National
Hydrography Dataset (NHNHD). This data contains detailed information for individual stream
reaches. However, in its native form, it lacks the stream order designations required to subset
2" order and higher streams. It was therefore necessary to move or “conflate” stream orders
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from a secondary surface water dataset to the NHNHD. This task was completed using ArcGIS
tools to transfer data attributes based on network analysis and spatial locations (see Figure 2).

Figure 2. NHNHD data with stream orders conflated.

S TREAM BUFFER CHARACTERIZATION S TUDY ~

Once the stream order conflation was completed, the next step in the processing was to select
perennial, 2" order and higher streams and rivers from the parent data set. Initially, these
features resided in both single line and double line feature classes, where the double line
features were those streams wide enough to be represented as area features or polygons.
The polygons were converted to linear features and incorporated into the single line feature
class. The resulting dataset comprised the body of streams and rivers that would ultimately
undergo the buffering procedure (henceforth referred to as the “focus dataset”).

The next step involved coding each stream segment or “reach” to create unique identifiers that
could be used to link the derived buffers with the original NHNHD data set. Each reach in the
focus dataset was generated based on confluence to confluence stream segments (see Figure
3). Streams of any order, perennial or intermittent, that joined or entered other streams created
the confluences. For reaches that originated from single line segments, coding was a simple
matter of incrementing the id as other streams joined the subject arc, and assigning the
NHNHD segment identifier to that reach. Figure 4 illustrates an example of this coding
structure as we see intermittent/1* order streams creating a confluence that causes segment
470 to increment to segment 471.



Figure 3. Stream coding based on confluence to confluence segments.
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The procedure for coding reaches generated from double line streams was not as
straightforward. As shown in Figure 4, double bank streams are represented in the original
NHNHD by a centerline or *“artificial path”. In these cases, the arc in the focus dataset
received its segment identifier from the NHNHD artificial path identifier. Because the NHNHD
was created from data at various scales (e.g. 1:24,000 and 1:100,000), cases occurred where
confluences as defined by this project did not match those of the NHNHD dataset. In those
instances, the NHNHD identifier from the longest artificial path was transferred to the focus
dataset. Again, confluences in the focus dataset were created by streams of any order,
perennial or intermittent, entering or joining the segment at issue. Figure 4 also shows
examples of confluences created in double line streams (see segments 1118 and 1119
separated by the confluence of segment 1117). It is important to note that the opposite bank
was also split and coded to match the near bank (or bank where the entering stream creates
the break).

Additional rules were applied to the focus dataset as coding of the stream segments
progressed. Based on the project guidelines, islands less than 3 acres were not eligible for
buffering and therefore were not coded (see Figure 4). Figure 5 provides examples of braided
stream segments. As shown, these features did not create confluences, and therefore
maintained the same id’s as adjoining features. Another issue addressed by the guidelines
involved inlets. The rules stipulated that the banks of inlets greater than 250 ft. be treated as
separate reaches (see Figure 6). Finally, the banks of double line streams, or rivers, greater
than 1,000-ft. wide were coded as separate entities.
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Figure 4. Stream coding — application of confluence and island rules
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Figure 5. Stream coding — application of braided stream rules

S TREAM BUFFER

CHARACTERIZATION

Braided stream Mgmenls
aad\ receive the same id
Braided stream segmenls

aach receive the same id

of an order 1 stream
1890
-
g >
Sagment split by confluence X Y 18 . a04
of an order 1 siream
-

STuUuDY

L]
. 1891

wlBEk

03
oy

Segment split by confluence
of an order 1 stream
Braided stream segments
each receive the same id

Map Key

Coded stream segments used
in buffering procedure

Original NHD stream network
®  Stream segment endpaints
1391 Unigue stream segment

~ identifier




Figure 6. Stream coding — application of inlet rules.

S TREAM BUFFER CHARACTERIZATION S TUDY

River split by confluence
of segment 1290
i) F{
% |

Since this inlet is greater than 250 fi, it
is coded as a seperate segment in addition
o confributing as a confluence

- | Map Koy
Yo Coded stream segments used
}J in buffering procedure

Original NHI stream network

River split by confluence
of segment 1292

®  Stream segment endpoints
¢y Unique stream segment
ientifier

The last aspect of the coding process required identifying which bank of double line streams
was to be buffered. This identifier (LEFT or RIGHT) was used to force ArcGIS to buffer the
upland side of each bank. (Because the focus dataset was derived from the NHNHD, stream
banks were initially oriented such that the start of each arc was upstream from the end point
and therefore, each LEFT/RIGHT identifier was oriented based on the downstream flow of the

segment.)

The buffering itself proceeded on an individual stream segment basis. Each segment of the
focus dataset was buffered in both 150-ft. and 300-ft. increments. The 150-ft. buffer was
selected to support water quality analyses, based on the NH Comprehensive Shoreland
Protection Act, RSA 483-B. The 300-ft. buffer was chosen to support typical wildlife habitat

analyses.

Results from the buffering iterations were combined into a final dataset, with the individual
stream segment codes retained in the composite. Due to the complexity of the final dataset,
the data was further processed to remove obvious errors/problem and to create a more
meaningful and appropriate product. One of the common editing tasks eliminated buffers from
the bank of a double line stream that extended to the upland of the opposite bank. These
areas were deleted from the final dataset, as the opposite bank received its own buffer
treatment. Regions of buffers that overlapped small islands (< 3 acres) were also eliminated,
as were regions of buffers that extended into neighboring states.
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As described above, stream reaches were identified, attributed, and buffered based on their
extent from confluence to confluence. These procedures occasionally yielded very short
stream segments and therefore relatively small buffers. It is also worth noting that because
only 2" order and higher perennial streams were analyzed, some discontinuities exist in the
input data set and thus in the buffers.

The final buffer dataset, comprising both 150-ft. and 300-ft. buffers, was combined with the
land use data layer (see Figure 7) so that the stream buffers could be characterized relative to
their degree of disturbance or modification by human activities. This was accomplished by
unioning the two datasets, thereby producing a single layer containing land use by stream
buffer segment. At points of confluence and in other locations where buffers overlapped, the
most impacted category was assigned to the overlap area.

Figure 7. lllustration of land use data set for area in vicinity of Exeter, NH.

Next, land use acreage within each stream buffer segment was summarized to capture the
general condition of the buffer. A single category was then assigned to each buffer, reflecting
the percent of land area mapped as either developed (including gravel pits, quarries, etc.),
transportation, or agricultural land (including old fields and other cleared lands). Table 2
presents the decision rules used to determine the buffer categories.

Finally, the 300-ft. stream buffers were unioned with impervious surface data to determine the
degree of imperviousness within each buffer. (This analysis was produced exclusively for the
300-ft. buffers due to the relative coarseness of the impervious surface dataset.) Two classes
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were used to characterize the imperviousness metric: less than 10-percent and greater than
10-percent.

Table 2. Decision rules used to categorize stream buffers.

Category ' Decision Rule |
Intact <10% impacted

Mostly Intact 10-25% impacted

Somewhat Maodified | 25-50% impacted

Altered >50% impacted

Figure 8 displays the 150-ft. and 300-ft. buffers overlain on the land use data for several
stream reaches in the vicinity of Exeter, NH.  Figure 9 presents the buffers categorized into
the four “impact” categories for the same area. The image includes the impervious surface
summary data for the 300-ft. buffers.

Fiogure 8. Land use within buffers for area in the vicinity of Exeter, NH.
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Figure 9. Final buffer categorization for area in the vicinity of Exeter, NH.
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Results and Discussion

Tables 3 and 4 present town-level summaries based on the 150-ft. water quality stream
buffers. They document the total acreage within each of the project stream buffer categories,
as well as various percent derivatives. Note that 6 towns that are only partially in the Basin —
Alton, Derry, Hampstead, Pittsfield, South Hampton, and Wolfeboro — have no streams
extending into the study area. Total acreage figures are included for all towns in the tables,
but because these 6 towns have no buffer acreage, they are excluded from consideration in
the following discussion.

For the 150-ft. buffers, 2.3% of total town land acreage was classified as intact, while 0.2%
was classified as altered. On an individual town basis, the percent of land acreage classified
as intact extended from a high of 10.4% in the town of Seabrook, to a low of 0.3% in the town
of Danville. At 0.4%, Newington also showed a very low percent of town land acreage within
the intact buffer category. Examining land classified as highly impacted or altered, the town of
New Castle had the highest percent of land acreage classified as altered buffers at 25.3%,
while 17 communities had 0% of the land acreage mapped as altered buffers.
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The tables also display the percent of total 150-ft. buffer acreage in the various impact
categories. For the study area as a whole, over 63% of the buffer acreage was classified as
intact, while only 5.2% was mapped as altered. Again on a town basis, the percent of buffer
acreage classified as intact ranged from a high of 99.1% in Brookfield, to a low of 11.6% in
New Castle. At the other end of the spectrum, data for a number of towns showed 0% of the
buffer acreage classified as altered, while again New Castle had the highest percent of buffers
in this category at 88.4%. Other locations with high percentages of buffer acreage mapped as
altered included Portsmouth at 43.2% and Newington at 32.8%.

Tables 5 and 6 present the corresponding information for the 300-ft. wildlife habitat buffers.
Based on these figures, we see that similar patterns prevail. For the study area as a whole,
3.9% of total town land acreage was mapped as intact, with 0.6% mapped as altered.
Seabrook was again the town with the highest percent of land acreage classified as intact at
24.3%, with values ranging to a low of 0.6% in the town of Danville. Looking at buffers in an
altered condition, New Castle again led the communities with 47.5% of the town acreage
classified as altered buffers. The number of communities with 0% of the land acreage mapped
as altered dropped to 7, but there were 7 more with only 0.1% of the acreage classified as
such.

In reviewing the percent of total 300-ft. buffer acreage in the various categories, we see that
over half of the buffer acreage in the study area (52.5%) was classified as intact, while 7.7%
was mapped as altered. At the town level, once again New Castle had the lowest percent of
buffer acreage considered intact at 10.7%, while 92.7% of the buffer acreage in Brookfield was
mapped in that category. And finally, New Castle also had the highest percent of total buffer
acreage classified as altered with 89.3%, while 5 communities remained at the 0% level.

As previously noted, the acreage of impervious surface by town for 1990, 2000, and 2005 was
included in the reporting, as well as the acreage of conservation lands by town based on 2005
data. These results are displayed in Tables 7 and 8, respectively.

After completing the analysis phase of the project, a series of town-based maps (1:24,000-
scale) was produced to illustrate the characterization results for each of the 42 NHEP towns
that contained buffer segments. The maps displayed the 150-ft. and 300-ft. buffers and
symbolized these based on the characterization categories described above. The 300-ft.
buffers were also symbolized to show the two imperviousness classes. Furthermore,
conservation lands (levels 1, 2, or 2A) were represented to show stream buffers occurring in
protected areas. Figure 10 shows a scaled example of a town-based map for Durham, NH.

In addition to the project maps and data tables, a presentation suitable for delivery at
local/regional conferences was developed. It will be initially delivered at the NHEP-sponsored
State of the Estuaries Conference in fall, 2006, and will be available for subsequent use to
those who request it.
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Table 3. Town-level summary of 150-t. stream buffers — acreage by category.

Surface Water 150° Buffer

Town Buffer Acreage
Categorized as:

Mostly Somewhat
Intact | Modified

Acres Town Acres | Town  Intact Altered

Town Name

Alton
Barrington
Brentwood
Brookfield
Candia
Chester
Danville
Deerfield
Derry

Dover
Durham

East Kinnstan
Epping
Exeter
Farmington
Fremont
Greenland
Hampstead
Hampton
Hampton Falls
kensington
Kingston

Leea

madbury
Middleton
Milton

Mewy Castle
Mewy Durham
Mewfields
Mewington
Mewrmarket
MHorth Hampton
Moo od
mlottingham
Pittsfield
Fortsmouth
Rayrmand
Rochester
Faollin=ford
Fiye

532305
AN1MT2
10863.0
148803
195571
167177
TEE5.4
333477
232356
1855821
168522
B380.7
167756
1281289
23639.9
11142.4
8523.8
490141
Qov2y
|0va8.0
TEGT .2
134502
128272
77949.0
118429
219358
1347 .6
280538
4646.7
T916.7
9080.3
88228
19356.9
30996.6
165587
107634
189435
290806
43428
g405.3

Land Area
Acres Town
406286 TE.3
29718.4 955
107406 989
1459249 981
193402 q9a.9
16617 .6 99 4

743849 9a.3
325836 977
226804 977
1704958 920
143047 Q0.2

G317.49 9490
1646498 qa.2
1265249 q9a.0
23217.58 qa.2
11034.6 9590

G7a0.5 795

aa43.4 94 8

A286.49 913

771493 95 6

TE35. 4 949 6
124937 929
12686.1 9a.1

734955 94 9
115458.49 97 6
2108849 961

a06.3 a7 6

263449 939
4540.8 ar .7
5216.4 G5.9
a037.6 2a.5
aa6E2.0 99 3

179742 929

29881.6 96 4

1518496 97 6

10002.0 929

18455.0 a7 4

28321 .4 a7 4
4681.5 HE.T
TH97 .8 951

12601.9
1398.7
122.4
2874
216.9
100.1
130.5
TE4.1
5452
1492.3
16475
B2.8
a05.8
260.0
422.4
107.8
1743.3
470.7
785.8
3587
32.4
056.5
24141
3949.5
284.0
847.3
841.3
1708.9
105.9
2700.3
10427
BO.8
1382.7
1115.0
369.1
TE1.4
4845
769.2
161.3
408.0

237
4.5
1.1
149
1.1
0.6
1.7
23
23
8.0
6.8
1.0
1.8
20
1.8
1.0

205
52
a.7
4.4
0.4
71
1.49
5.1
24
34

B2.4
fi.1
213

341

11.4
0.7
7.1
3.6
24
71
26
2.6
3.3
449

14

0.0
5.3
445
22
248
14
07y
3.2
0.0
6.3
418
a3
6.1
74
3.3
5.1
44
0.0
11.7
10.0
449
148
6.1
52
3.4
4.0
287
1.2
6.5
34
a7
5.4
1.6
4.7
0.0
43
549
5.4
6.3
6.49

0.0
12427
240.8
320.2
408.1
401.0
223
810.6
0.0
3949.5
167.9
1433
610.1
466.9
T3
2422
1445.4
0.0
809.3
F24.9
2462
192.4
417.4
2377
3441
F34.2
16.8
2981
198.1
223
2236
3452
259.5
1217
0.0
176.2
4243
513.2
150.5
arr.g

0.0
2444
22214
28
6.6
1444
283
163.9
0.0
340.8
2478
425
3041
230.8
2449
191.8
148.9
0.0
603
745
57.2
i
199.2
1439
53.1
119.8
0.0
252
637
274
§6.0
115.4
228
1439
0.0
17.5
4247
520.9

0.0

862

0.n
823
42
0.0
439
a3y
0.0
62.4
0.n
2286
2104
23.0
03y
1644
770
112.6
11.8
0.n
f1.4
14.3
553
16.7
1491.7
2.1
0.n
8933
0.0
0.0
19.9
£9.9
850
10.2
0.n
6.8
0.0
507
165.9
ag g
129.6
arh

0o
108
14.0

0.0

0.0

0.0

0.0

1.3

0o

117.0
A3.4

0.0

145
7491
a0.2
18.0
231

0o
34.9

0.0
1.7

74

0.0

34

9.3

54

1283

0.0
11.6
8.5
52.4
19.4

24
36.3

0o

186.2
17.4
153.0
15.9
52.7




Table 3. Town-level summary of 150-t. stream buffers — acreage by category (cont.)

Surface Water | 150" Buffer Town Buffer Acreage
Land Area Categorized as:

Mostly | Somewhat
Town Name Acres Town | Acres Town| Acres Town | Imtact | Intact  Modified | Alered
Sandown 92318 88884 963 3434 T 2803 3.3 2341 ara 18.5 0.0
Seabrook B161.3] 456642 91.9 497 1 a.1 Ao 127 5881 0.0 9.0 238
Somerswatth B398.3] 62184 a7 .2 179.4 28 2803 45 12491 252 77a 483
South Hamptan 51466 50443 q9a.0 102.3 2.0 0.0 0.0 0.0 0.0 0.0 0.0
Strafford a2778.8| 3M141.3 9500 1627.4 a.0 Ba0.7 2.2 G573 13.5 11.0 2.9
Stratharm 9401 6| 967348 977 2278 2.3 4388 45 2871 40,3 418 a7
Wiakefield 287171 242641 aa.0l 348300 120 451.0 1.8 101 497 a0y 10.4
Winlfeharo a74058.4| 30693.0 a21) BT1248) 174 0.0 0.0 0.0 0.0 0.0 0.0
Total 759673.0|708143.8 93.2| 51529.2 6.8) 252795 3.6| 16061.7| 51002 2799.8| 1317.7
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Table 4. Town-level summary of 150-t. stream buffers — percent by category.

150° Buffer Percent of Town Land Area Percent of Buffer Acreage
Categorized as: Categorized as:
Mostly Somewhat Mostly  Somewhat

Town Name Acres | Town | Intact | Intact | Modified | Alered | Intact | Intact Modified | Altered
Alton 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Barrington 18801 a.3 4.2 n.a 0.3 0.0 786 165 5.2 0y
Brentwood 481.4 445 2.2 21 0.0 0.1 a0.0 46.2 0.4 24
Broaokfield 323.0 2.2 2.2 0.0 0.0 0.0 9491 0.9 0.0 0.0
Candia 488.5 24 2.1 0.2 (1 0.0 834 75 9.0 0.0
Chester 792 3.4 2.4 0.9 0.2 0.0 692 249 5.8 0.0
Danville an.y 0y 0.3 0.4 0.0 0.0 441 85,9 0.0 0.0
Ceerfield 1038.2 3.2 2.4 0.5 (9 0.0 7a.1 14.8 6.0 0.1
Cerry 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ciowver 1085.8 A3 2.3 20 1.3 07 36.8 1.4 21.0 10.8
Curham BEa.T 4.8 1.2 1.7 1.4 0.4 243 359 ana 9.2
East kingston 2088 3.3 2.3 ny 0.4 0.0 G356 204 11.0 0.0
Epping 1011.4 .1 a7 1.8 0.6 0.0 603 an 9.3 0.3
Exeter 9311 7.4 a7 1.8 1.2 0.6 a0.1 248 16.6 a4
Farmington T34 3.3 1.6 1.1 0.3 0.3 4a2.0 T 10.0 10.4
Fremaont a64 6 a.1 2.2 1.7 1.0 0.z 429 34.0 19.9 3.2
Greenland 32491 4.9 2.1 22 0.z 0.3 44 2 452 3.6 7.0
Hampstead 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hampton 9658 11.7 9.8 ny 0y 0.4 a3.8 6.2 .4 3.6
Hampton Falls 7738 100 8.4 1.0 (1 0.0 aa.4a 9.6 1.9 0.0
kensington a70.4 4.8 3.2 ny 0y 0.2 GE.5 165 1449 3.2
Kingston 2243 1.8 1.4 01 0.1 0.1 a5.8 a4 7.5 3.3
Leea TE3.3 .1 3.3 1.6 1.2 0.0 a4.3 289 19.7 0.0
Madbury 2ar.0 a.2 3.2 1.9 0.0 0.0 G1.4 ar.z 0.5 0.9
Middletan 406.5 3.4 3.0 0.5 0.0 0.1 a4 .6 131 0.0 23
Miltan aa2.8 4.0 3.0 0.6 0.4 0.0 74.4 14.0 10.9 0.6
Mew Castle 1451 287 3.3 0.0 0.0 263 11.6 0.0 0.0 aa.4
Mew Durham 3233 1.2 1.1 0.1 0.0 0.0 q2.2 78 0.0 0.0
Mewfields 2833 G5 4.4 1.4 0.4 0.3 G7.5 e o 6.8 3.8
Mewington 178.0 3.4 0.4 0.4 1.3 1.1 12.4 154 393 328
Mewrmarket 4579 a.y 2.8 1.2 1.1 0T 4.8 21.0 18.7 11.5
Morth Hampton 4902 a.4 3.4 1.3 0.1 0.z 704 2358 2.1 4.0
Morthwood 2847 1.6 1.4 0.1 0.0 0.0 911 a.0 0.0 0.8
Mottingharm 14087 47 4.1 0.5 0.0 0.1 867 10.2 0.5 26
Pittsfield 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fortsmauth 4306 4.3 1.8 0.2 0.4 1.9 40.49 11 11.8 432
Faymand 10923 5.8 2B 23 0.8 0.1 443 a9 152 1.6
Rochester 1568.9 5.4 1.8 1.8 1.3 045 2T 332 243 97
Follinsford 2961 B3 3.2 0.0 28 0.3 a0.8 0.0 438 5.4
Fie a54.3 6.9 4.7 1.1 0.5 0.7 Ga. 2 14.5 6.8 9.5
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Table 4. Town-level summary of 150-t. stream buffers — percent by category (cont.)

150° Buffer Percent of Town Land Area Percent of Buffer Acreage

Categorized as: Categorized as:

Mostly Somewhat Mostly  Somewhat
Town Name Acres | Town | Intact | Intact | Modified | Alered | Intact | Intact Modified | Altered
Sandown 2903 3.3 2.6 0.4 0.z 0.0 a0.6 13.0 .4 0.0
Seabrook 2o 127 104 0.5 1.4 0.4 a1.6 42 11.0 3.3
Somerswarth 2803 445 2.1 0.4 1.3 0.a 46.1 9.0 277 17.2
South Hamptan 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Strafford a0y 2.2 2.1 0.0 0.0 0.0 g5 2 20 1.6 1.3
Stratham 438.8 4.5 a1 0.9 0.4 0.1 G7.7 206 9.5 22
Wakefield 451.0 1.8 1.2 0.z 0.3 0.0 Ga.8 11.0 17.9 2.3
Wialfeharo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 25279.5 3.6 2.3 0.7 0.4 0.2 635 20.2 11.1 5.2
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Table 5. Town-level summary of 300-ft. stream buffers — acreage by category.

Surface Water Town Buffer Acreage
Land Area 300° Buffer Area Categorized as:

Mostly |Somewhat

Town Name Acres Town Acres | Town| Acres Town | Intact Intact Modified
Alton 532305 406286 TE.3| 1280190 237 n.n 0.0 0.0 0o n.n n.n
Barringtan M7 2471845 45 5 13887 44 32102 108 21496 TES.8 2482 437
Brantwood 10863.00 107406 8.9 1224 1.1 9530 8.9 2348 6196 ar.d 46,45
Brookfield 14880.3) 1459248 G981 2874 14 B46.6 4.4 a89.5 47 1 n.n n.n
Candia 19557.1) 14932402 4939 2164 11 10352 a.4 aar a5.a 131.0 2.7
Chestar 16717.7) 16617.6 95 4 1001 .6 120582 7.3 ag4. 2 J85.6 2854 n.n
Danwille 7569 .4 74389 4983 1308 1.7 4g.2 1.3 425 55,7 n.n n.n
Deearfield 332477 325836 a9y.T7 7641 2.3 21608 B.6| 13037 AT27 2783 5.1
Derry 232286 226804 a9y.T7 452 2.3 n.n 0.0 0.0 0o n.n n.n
Daver 185921) 170998 4920 14823 8.0 21387 12.58 817.0 aET.0 a05.4 2493
Durham 1685220 143047 90,2 164745 4948 1376.8 9.6 21448 239.2 053 274
East Kingstan 62807 G317.9 S50 Bz2a8( 1.0 416.4 .6 1847 1344 77.A 449 4
Epping 16775.6) 164698 4g.2 J0s8 1.8 1879.9 12.0 BEd .4 8711 3824 52.0
Exeter 12812.8) 12565248 4930 260000 2.0 1926.8 148.3 T86.4 3217 a821.4 24972
Farmington 23639.8) 2321758 49g.2 4224 1.8 15481 6.7 ag81.0 471.49 3081 187.2
Fremant 111424 110346 49a.0 107.8) 1.0 11266 102 a82.2 181.6 23548 1271
Greenland 85238 G780.5 4.4 17433 204 B0 9.9 134.4 27T 107.1 a1.7
Hampstead 90141 85434 494 .8 4707 4.2 n.n 0.0 0.0 0o n.n n.n
Hampton 90727 82869 91,3 7ea8| a7y 22418 271 17986 1844 126.8 121.7
Harmpton Falls ao7a.n 77193 495 6 687 44 17516 227 12078 J3r.4 97 4 2.4
kKensington TEET.8 76354 98 6 324 04 a15.0 107 463.7 583 28348 8.2
Kingston 13450.2) 124937 4249 H56A|  T.1 457 & a7 336.49 GY.0 358 17.4
Lee 12827.2) 126861 98,1 2411 1.4 1541.3 12.1 T23.7 a70.4a Jg0.a GG 2
Madbury 7799.0 73995 4949 a89.5 41 7453 101 2772 J6T.8 921 8.2
Middletaon 118428) 1155848 497 A 28400 24 8427 73 a7 108.8 0o 202
Milton 215935.8) 210885 96,1 ga47.3| 34 1758.9 8.3 12651 175.0 2842 347
Mew Castle 13476 a06.3 A7 .6 Bd41.3| B2.4 2694 53.2 288 0o n.n 2406
Mew Durbarm 28053 8] 263448 434 17088 6.1 7030 27 Fa0.4 240 a2 0o
Mewfields 46467 45408 a9y.T7 10548 2.3 a85.48 13.1 3830 18.48 151.3 26.49
Mewingtan 79167 5216.4 B5.49 27003 341 364.0 7.0 447 381 116.3 163.9
Mewmarket 40803 a037 .6 aa.a 10427 11.4 9344 11.6 2877 2366 3320 108.1
Morth Hampton ge228 BE62.0 95 3 goal 07 10277 11.6 a24.1 20944 1534 a5.4
Marthwood 19356.8) 1749742 4249 13827 7.1 B11.7 3.4 4158 159.3 271 9.4
Mottingham J0H96.6) 298816 46 4 11150/ 36 29278 9.8 20004 FT06 Ba.4 aa.2
Pitt=field 15558, 7) 151896 97 .6 2691 2.4 n.n 0.0 0.0 0o n.n n.n
Portzmouth 107634 100020 4249 7E1.4) T aar.7 2.6 3424 41.3 716 401.49
Raymond 185843.6) 184590 497 .4 48445 28 218745 11.49 B18.4 234 2136 1316
Rachestar 29080060 283214 97 .4 7892 26 30120 10.6 BH2.4 G057 11586 858452
Rollinsford 48428 4681.5 46,7 161.3) 3.3 581.49 12.4 143.8 1384 1583 140.3
Fye 240458 TH97.8 951 0800 449 116453 14.6 T16.4 13449 203.2 107
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Table 5. Town-level summary of 300-ft. stream buffers — acreage by category (cont.)

Surface Water Town Buffer Acreage
Land Area Area 300" Buffer Area Categorized as:

Mostly |Somewhat
Town Name Acres Town Acres Town| Acres Town | Intact Intact Modified | Altered
Sandown 4231.8 aoagd Y63 334 37 a89.4 6.7 7T 1484 731 0.0
Seahronk G161.3 A664.2 91.9 497 1 a.1 165967 annp 13rvaa a6.49 102.0 128.3
Somerswarth G398.3 621889 uy.2 1784 28 6849 9.1 18345 a82.4 146.3 146.6
South Hampton 51466 a044.3 980 1023 20 0.0 n.a 0.0 n.a 0.0 0.0
Strafford 3277a8) 31513 4950 16275, &0 14448 46 13246 TG.1 B9 ari
Stratham 9801 & 496738 977 278 23 aE9.4 g2 4401 236.3 1923 207
Wakefield 287171 252641 aa.0 3530 12.0 9475 3.8 5545 183.3 1642 445
Walfeboro 37408.5)  30693.0 az2.1 BY1245) 174 0.0 n.n 0.0 n.n 0.0 0.0
Total 7H9673.0| 7081438 93.2| 51529.2| 6.8 5H2037.0 7.3 273344 112922 9384.1| 4026.2
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Table 6. Town-level summary of 300-tt. stream buffers — percent by category.

Percent of Town Land Area Percent of Buifer Acreage
300° Buifer Area Categorized as: Categorized as:
Somewhat Mostly | Somewhat
Town Name Acres Town | Intact Modified | Altered | Intact Intact Modified Altered
Alton n.o n.o 0.0 n.o n.o n.o 0.0 n.o n.o n.o
Barrington 32102 10.8 7.2 2.6 n.a 0.1 B7.0 234 7T 1.4
Brentwaood 958.0 8.4 22 5.8 0.4 04| 244 647 6.0 44
Broakfield G46.6 4.4 41 0.3 n.o nop 827 7.3 n.o n.o
Candia 1035.2 5.4 4.2 0.4 n.r nop  ves 8.3 12.7 0.3
Chester 1205.2 7.3 3.4 2.3 1.4 nol 468 32.0 1.2 n.o
Danville 4g.2 1.3 0.6 n.r n.a nop 433 a6.7 n.a n.a
Deerfield 21608 .6 4.0 1.8 0.4 0ol 603 26.5 12.49 nz
Derny n.o n.o 0.0 n.o n.o n.o 0.0 n.o n.o n.o
Dower 21387 12.4 3.0 3.3 47 1.5 242 26.5 arT 11.7
Curham 1376.8 9.6 1.5 1.7 44 1.8 1486 17.4 a1.2 15.8
East Kingston 416.4 B.6 2.4 2.1 1.2 na| 3arz 324 18.6 11.9
Epping 1879.9 12.0 4.0 5.3 2.4 03 336 440 19.8 2.6
Exeter 1926.8 158.3 6.3 2.6 47 24| 408 16.7 271 15.4
Farmington 15481 6.7 258 2.0 1.3 nel 3ra 0.4 19.9 121
Fremont 1126.6 10.2 5.3 1.6 21 1.2 &81.7 16.1 2049 11.3
Greenland G701 5.9 2.0 5.6 1.6 nel 201 a6.3 16.0 7T
Hampstead n.o n.o 0.0 n.o n.o n.o 0.0 n.o n.o n.o
Hampton 224149 271 2.7 2.4 1.4 1.4 802 a7 a7 5.4
Hampton Falls 17516 227 16.9 4.4 1.3 0.1 747 19.3 5.6 0.4
kensington a815.0 10.7 G.1 n.a aT 0.1 a6.9 7.3 34.8 1.0
Kingston 457 .6 aT 27 0.4 0.3 0.1 736 14.6 7.8 3.4
Lee 1541.3 121 ar 24 3.0 nal  4r¥.0 24.0 247 473
Madbury 7453 10.1 T 5.0 1.2 0.1 ar2 49 4 12.4 1.1
Middleton 8427 7.3 6.2 0.4 n.o 0z &47 12.49 n.o 2.4
Milton 175849 8.3 6.0 n.g 1.3 02 71.49 10.0 16.2 2.0
Mew Castle 269.4 53.2 ar n.o n.o 47481 107 n.o n.o a9.3
Mews Durham T03.0 2.7 258 0.1 0.1 0ol G826 3.4 4.0 n.o
Mewfields a495.8 13.1 2.8 0.4 3.3 06| E6.8 3.3 254 445
Mewington 364.0 7.0 0.9 n.a 2.2 ch| 12.3 10.8 .4 450
Mewrmarket 934 .4 11.6 3.2 249 4.1 13| 276 253 35.4 11.6
Morth Hampton 1027.7 11.6 5.9 3.3 1.7 nel 451.0 28.6 149 5.4
Morthwood B11.7 3.4 23 0.4 nz 0.1 GE.0 26.0 4.4 1.4
Mottingham 282748 9.8 6.7 2.6 nz 0.3 E8.3 26.3 2.3 3.0
Pittsfield n.o n.o 0.0 n.o n.o n.o 0.0 n.o n.o n.o
Fortsmouth aay.7 8.6 3.4 0.4 0T 401 400 438 8.3 46.9
Raymaond 21874 11.49 3.4 3.4 4.4 07| 2873 28.4 ar.z 6.0
Rochester a0z 10.6 2.4 21 4.1 200 230 201 3.4 18.4
Rollinsford 581.9 12.4 31 3.0 3.4 30 247 23.8 274 241
Rye 1165.3 14.6 9.0 1.7 24 1.4 E1.4 11.6 17.4 9.5
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Table 6. Town-level summary of 300-ft. stream buffers — percent by category (cont.)

Percent of Town Land Area Percent of Buifer Acreage
300° Buifer Area Categorized as: Categorized as:
Mostly | Somewhat Mostly | Somewhat
Town Name Acres Town | Intact Intact Modified | Altered | Intact Intact Modified Altered
Sandown a98.5 6.7 4.2 1.7 n.a nop 6249 249 12.2 n.o
Seabrook 16867 30.0 243 1.4 1.8 23 81.2 a.1 6.0 7.
Somerswaorth a6E.9 9.1 31 1.3 2.4 24| 340 14.4 287 258
South Hampton n.o n.o 0.0 n.o n.o n.o 0.0 n.o n.o n.o
Strafford 14448 4.6 43 nz n.o 0.1 8917 5.3 0.4 2.6
Stratham aae9.4 g2 45 2.4 2.0 0z 4494 26.6 21.6 2.3
Wiakefield 947 .5 3.8 22 n.a 0.6 0z 584 204 16.4 47
Winlfehaoro n.o n.o 0.0 n.o n.o n.o 0.0 n.o n.o n.o
Total 52037.0 7.3 3.9 1.6 1.3 0.6 525 2.7 18.0 7.7
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Table 7. Town-level summary of impervious surface acreage for 1990, 2000, and 2005.

% of Land % of % of Land % of % of Land
Town Name % of Town Area Acres Town Area Acres Town Area

Alton a71.6 1h 2.1 1208.2 23 30 1434 1 27 35
Barrington 7635 25 25 11867 38 40 1387.0 45 47
Brentwood 5321 449 5.0 288 7h 77 10232 8.4 05
Brookfield 1392 ns 1.0 1908 13 13 1932 1.3 1.4
Candia 531.4 27 27 794 .0 41 4.1 930.9 48 48
Chester 4234 25 25 7204 43 43 a56.5 A1 5.1
Darwille 2604 34 35 4453 59 6.0 533.7 71 72
Deerfiald 4920 14 1.6 7B8.0 23 2.4 959 0 24 30
Derry 18267 74 a.0 26665 1.1 113 2966 2 128 13.1
Dover 18726 101 1.0 26264 14.1 164 IN71B 171 18.5
Durham E75.0 43 47 10266 E.5 72 1088.0 (SR 77
East Kingston 2214 34 35 3352 a3 a3 4393 aghe] 7.0
Epping G575 39 40 1070.8 6.4 G.A 1291 .8 77 70
Exeter 937 .4 73 7h 13768 10.7 11.0 15653 122 12.4
Farmington G371 249 30 965 6 4.1 472 1089.5 405 47
Fremaont 3293 30 30 5379 48 449 G54 3 549 54
Greenland 4550 53 6.7 126 a4 105 8449 8949 125
Hampstead G401 7.1 7h 9743 10.8 11.4 11721 13.0 13.7
Harnpton 11793 13.0 14.2 1605.5 17.7 19.4 1717 1 189 207
Harmpton Falls 318 472 4.4 5361 GR G4 Go8.7 8h 91
Kensington 2433 32 32 378.4 49 a0 4659 5 G.1 G2
Kingston B51.0 48 52 10187 7k a2 12117 80 o7
Lee 467 B 3B 37 7405 a7 58 840.6 EA 6B
hadbury 25145 32 3.4 3937 a0 a3 391.7 a0 a3
Middleton 2045 1.7 1.8 284 2 2.4 25 3504 30 30
Miltan a97 4 27 28 388 38 40 9553 45 47
Mew Castle 1081 a0 21.4 155.0 11.5 306 1709 127 338
Mew Durham 4583 1k 17 G279 22 2.4 TA72 2R 28
MNewfields 141 R 30 31 2506 5.4 55 307 .5 E.R 6.0
Mewington GE5.9 a7 13.2 941.0 119 18.0 105458 13.3 202
Mewrmarket 4797 53 G.0 7065 78 aa 8188 80 10.2
Marth Harmpton G475 73 73 957 B 10.7 10.8 11002 123 12.4
Marthwood 424 1 22 2.4 G101 32 34 716.7 37 40
Mattingharm 447 9 1.4 1.6 BoO2.7 272 23 422 27 28
Pittsfield 4286 28 20 o562 3k 37 7020 445 4k
FPortsrmouth 21283 198 213 27260 253 273 3054 3 26.4 a0.4a
Raymond 9773 52 53 14836 78 a0 17136 80 03
Rochester 2395 2 gz .5 Ja04.5 11.4 117 39423 136 13.9
Raollinsford 2655 a4 a7 35813 79 a1 437 .4 a0 93
Rye G065 70 73 8779 10.4 11.0 10263 122 12.8
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Table 7. Town-level summary of impervious surface acreage for 1990, 2000, and 2005 (cont.)

% of Land % of % of Land % of % of Land
Town Name Acres |% of Town Area Acres Town Area Acres Town Area

Sandown 3372 37 38 a44 2 59 6.1 701.3 7B 74
Seabrook 8016 13.0 14.2 12061 19.6 21.3 16387 260 272
Sormerswarth 7677 12.0 12.3 1021.2 16.0 16.4 12867 196 202
South Hampton 1232 24 2.4 19245 37 3a 241.0 47 44
Strafford 4340 1.3 1.4 G379 149 20 7266 272 23
Stratharn G233 6.3 b5 9792 99 10.1 12457 126 129
Wakefield a7y .9 31 3h 12248 43 48 1407 1 449 b
Wlfehoro a70.4 23 28 12746 34 472 1389 1 a7 45
Total 3267 .1 4.1 4.4 454788 6.0 6.4 534153 7.0 7.5
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Table 8. Town-level summary of conservation lands.

Town Name

Townwide Conservation Lands

Acres

% of Town

% of Land Area

Town Name

Townwide Conservation Lands

Acres

% of Town

% of Land Area

Alton
Barrington
Brentwood
Brookfield
Candia
Chester
Dranville
Deerfield
Drerry

Diover
Dwarham

East Kingston
Epping
Exeter
Farmington
Fremont
Greenland
Hampstead
Harmptan
Hamptan Falls
kensington
kingston

Lee

Madbury
Middleton
miltor

Mew Castle
Mew Durham
Mewfields
Mlewington
Mewmarket
Mlorth Hampton
Morthwood
Hlottingham
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Figure 10. Final map output for town of Durham, NH.
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Throughout the buffer characterization project, GRANIT staff coordinated with staff from The
Nature Conservancy in order to identify areas of mutual interest/benefit. Of particular interest
to TNC staff was the stream coding and attribution protocol we developed, as they were also
engaged in an NHEP-funded stream-based initiative in coastal New Hampshire. We were
able to share the core stream data set with TNC staff, and thereby ensure that our respective
project results may be linked at some future point.
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Conclusions

The stream buffer characterization study used existing GRANIT data layers to describe the
condition of stream buffers within the Piscataqua/Coastal Basin of New Hampshire. The study
documented that 2.3% of the total land area, or 63.5% of the buffer area, remains intact for the
150-ft. buffers. For the 300-ft. buffers, 3.9% of the total land area, or 52.5% of the buffer area,
remains intact.  On the other end of the continuum, the study showed that 0.2% of the total
land area, or 5.2% percent of buffer area, for the 150-ft. buffers has been altered by human
activity. The corresponding data for the 300-ft. buffers demonstrated that 0.6% of the total
land area, or 7.7% of the buffer area, has been impacted. The impervious surface data
indicated that the percent of total land area mapped as impervious increased from 4.4% in
1990 to 7.5% in 2005.

The stream characterizations will be valuable to the coastal management community by
providing a baseline for developing and prioritizing future stream level protection
recommendations. In concert with other buffer tools developed by the NHEP and its affiliated
organizations, they will be particularly valuable to users interested in establishing and/or
extending municipal buffer protection measures. Further, the data developed for the project,
including the coded stream segments and the corresponding buffers, deliver useful datasets
for future analyses in the coastal area of New Hampshire.

Recommendations

The study again demonstrated that standard GIS tools and analyses can provide effective
management tools. However, the effectiveness of the results is somewhat limited by the
vintage of the land use data available for the analysis. Given the explosive rate of growth in
seacoast New Hampshire in recent years, we strongly recommend that updated land use data
be developed and used to derive a more current assessment of stream buffers in coastal New
Hampshire.

We also propose that the buffer characterization effort be applied to all riparian buffers. While
the focus of this effort was mapping buffers associated with 2" order and higher streams,
similar techniques could be utilized to allow for the categorization of all riparian features.

Finally, we recommend that this study be followed by continued outreach efforts to educate
local decision-makers as well the public relative to the importance of stream buffers, and to
encourage the establishment of local buffer protection regulations. One suggested resource to
assist communities in understanding impacts of proposed buffer regulations is an online
mapping tool that would allow users to visualize buffers of varying widths within their town,
watershed, or other area of interest.
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