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/\/ Other Streams

Confluence with
The Branch

Beaver Brook Restoration Plan 74



EXHIBIT 2
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KEY to the ROSGEEN CLASSIFICATION of NATURAL RIVERS. Asa function of the "continuum of physical variables’ within stream
reaches, values of Entrenchment and Sinuosity ratios can vary by +/- 0.2 units; while values for Width / Depth ratios can vary by +/~ 2.0 units.

FIGURE 5-3. Classification key for natural rivers.
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BEHI Form

Stream: Reach: Cross Section: Date: Crew:
Bank
Erodibility Variable/Value Index Erosion
Potential Bank Erosion Hazard Index
Bank Height/Bankfull Height Bank Erosion Potential
Bank Bankfull v _ _
Height (f) | Height (ft) A/B ery Low Low Moderate High Very High | Extreme
A B Bank Height/ Value 1.0-1.1 |1.11-1.19) 1.2-15 16-2.0 21-28 >2.8
Bankfull Height Index 1.0- 1.9 2.0-39 4.0-59 6.0-7.9 8.0-9.0 10
Root Depth/Bank Height 2 Root Depth/ Value | 1.0-09 | 0.89-0.5| 0.49-0.3 [0.29-0.15[0.14-0.05| <0.05
Root -% Bank Height Index 1.0-1.9 20-3.9 4.0-5.9 60-7.9 8.0-9.0 10
Depth (it) C/A > Weighted Value | 100-80 | 79-55 | 54-30 | 29-15 | 14-5.0 <5.0
C (_,\ £ Root Density index | 1.0-19 | 20-39 | 40-59 | 6.0-7.9 | 8.0-9.0 10
‘ . % Bk Andie Value 0-20 21-60 61 - 80 81-90 91-119 >119
Weighted Root Density i Index | 1.0-1.8 | 2.0-3.9 | 40-59 | 6.0-7.9 | 80-9.0 10
Root Surface Value 100 - 80 79 - 55 54 -30 29-15 14 -10 <10
Density | D*(C/A) Protection Index | 1.0-1.8 | 20-39 | 40-59 | 6.0-7.9 | 80-9.0 10
(%) D
Gfl> Bank Materials
Bank Angle Bedrock (Bedrack banks have very low bank erosion potential)
Bank Boulders (Banks composed of boulders have low bank erosion potential)
Angle F> Cobble (Subtract 10 points. If sand/gravel matrix greater than 50% of bank material, then do not adjust)
(degrees) Gravel {Add 5-10 points depending on percentage of bank material that is composed of sand)
Sand (Add 10 points if sand is exposed to erosional processes)
Surface Protection Silt’/Clay (+ 0: no adjustment)
Surface
Protection Stratification
(%) j/_’—il> Add 5-10 points depending on position of unstable layers in relation to bankfull stage
Materials: Upper-sandy loam. Total Score
Lower-gravel with sand matrix Very Low Low  Moderate  High  VeryHigh Extreme
Stratification: Boundary between 5-9.5 10-19.5  20-205  30-39.5  40-45 46-50

sandy loam

and gravel

TOTAL SCORE:

e o Gy e e s e mm pemw B
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CROSS-SECTION R151

LOCATED ACROSS LATERAL SCOUR POOL IN REACH 1, SEGMENT 1

APPROXIMATELY 100 FEET UPSTREAM FROM THE BRANCH
SURVEYED 9-30-08

PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

95
FLOOD PRONE STAGE — — Wi

oo | BAMFULLSTAGE —=\ — — — — — Wokf=282FT_ _ _ __ _
FLOW STAGE 9-30-08
BANKFULL CHANNEL GEOMETRY
Wokf 282FT
Abkf 56.6 5F
MEANDSH  20FT
WD RATIO 14.1
MAXDoH  ATFT
Wipa 503 FT
ENTRATO 2

85

0+00

CHANNEL SLOPE ~0.12% (REACH AVERAGE ESTIMATED FROM LISGS MAR)
CHANNEL MATERIALS D50; GRAVEL
STREAM TYPE: C4

NOTE:
1. ELEVATIONS ARE BASED ON AN ASSUMED DATUM.

0+50

=10 (H)
"=Z(V)

0+80

\ féadwaters

} \ydruluggw

54 Mo 110 . i, O (1 R e 25

CITY OF KEENE, NH

BEAVER BROOK HABITAT ASSESSMENT
CROSS-SECTION R181

PROJECT MO

PREPARED BY:

DATE:
NOV 08




100

FLOOD PRONE STAGE -

CROSS-SECTION R152

LOCATED ACROSS A RIFFLE IN REACH 1, SEGMENT 5
APPROXIMATELY 200 FEET DOWNSTREAM FROM ROUTE 12
SURVEYED 9-30-08
PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

Wipa =

J5FT

BANKFULL STAGE

FLOW STAGE 9-30-04

BANKFULL CHANNEL GEOMETRY

Whki 214FT
Abkf 488 SF
MEAN Dbk  23FT
WDRATIO 93
MAX Dok 2BFT
Wipa 305FT
ENTRATIO 18

85
0+00

NOTES:

1. ELEVATIONS ARE BASED ON AN ASSUMED
DATUM.

2. THE ENTRENCHMENT RATID 15 GREATER
THAN THAT FOR G STREAM TYPES AND THE
WIDTH-TO-DEPTH RATIO IS LESS THAN THAT
FOR B OR F STREAM TYPES. ITWAS
DECIDED THAT THE MORPHOLOGY OF THIS
STREAM SEGMENT MORE CLOSELY
RESEMBLES A G STREAM TYPE AND THAT
CLASSIFICATION HAS BEEN ASSIGNED.

0+25

1"=10' (H)
1'=2(V)

0+50 0+57

CHANNEL SLOPE ~ 0.12% (REACH AVERAGE ESTIMATED FROM LSGE AR
CHANNEL MATERIALS DS0: GRAVEL
STREAM TYPE: G4

\ feadwatera

PROJECT Nt

CITY OF KEENE, NH el

OATE:

j' kyd rology su

254 Marss 1R meﬂ!lﬂm

BEAVER BROOK HABITAT ASSESSMENT seidind

FREFARED BY:

CROSS-SECTION R152 55




a5

80

85

0+00

CROSS-SECTION R1S3

LOCATED ACROSS RIFFLE IN REACH 1, SEGMENT 3
APPROXIMATELY 220 FEET DOWNSTREAM FROM BAKER STREET
SURVEYED 9-30-08
BiNE PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

(DREDGE SPOLS)
LIMITS OF SURVEY —

[FLOCD PRONE AREA CONTINUES)
Wipa > 50 FT

FLOOD PRONE STAGE

BANKFULL STAGE ——t— — —WOKF=15.8FT

BANKFULL CHANNEL GEOMETRY
Whikf 158 FT
Abkdf 35.8 SF
MEAM Dibkf 23FT
WD RATIO 69
MAX Dbkf 25FT
it 538
1"=10'(H)
"=2(V)
0+50 0+80
CHANMNEL SLOPE ~0.12% (REACH AVERAGE ESTIMATED FROM USGE MAP)
CHANNEL MATERIALS DS0: GRAVEL —
STREAM TYPE: E4 .4 PR
\ fea dwaters BEM"ER?ED?ZEB?‘E&?’ESEESBMENT - j“
OTE:; e RO SR
?EEUATIDNS ARE BASED ON AN ASSUMED DATUM. ! m\.?ud;::.F:1iEL CROSS-SECTION R1S3 mpmsgsw




CROSS-SECTION R154

LOCATED ACROGS A RUN BED FEATURE IN REACH 1, SEGMENT 4 APPROXIMATELY 460 FEET DOWNSTREAM
FROM MARLBORO STREET AND APPROXIMATELY 30 FEET DOWNSTREAM FROM A BEAVER DAM
SURVEYED 8-30-08
100 PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

DIKE [REDGE SPOLS)

95
FLOOD PRONE STAGE
BANKFULL STAGE — v — — — — —"— = i e e e
90
FLOW STAGE 9-30-06
BANKFULL CHANNEL GEOMETRY
Whid 245FT
Abkf 56,9 5F
MEAN Dbid 23FT
WID RATIO 107
MAX Dbkt 33FT
Wina 381FT
ENTRATIO 16 1"=10' (H)
=2 (V)
a5
-0+25 0+00 0+25 0+45
CHANMNEL SLOPE = (0.12% (REACH AVERAGE ESTIMATED FROM LISGS MAR)
CHANNEL MATERIALS D50: GRAVEL
STREAM TYPE: Gdc
NOTE: ‘ PROJECT Nt
1, ELEVATIONS ARE BASED \ feadwaterﬁ CITY OF KEENE, NH i
ON AN ASSUMED DATUM. o
J \ydrology .| BEAVERBROOKHABITAT ASSESSMENT |, o
CROSS-SECTION R154 5P
254 Marass 1l R meﬂ!lﬂm




100

FLOOD PRONE STAGE
7 Wipa = 52.7 FT

CROSS-SECTION R1S5

LOCATED ACROSS A GLIDE BED FEATURE IN REACH 1, SEGMENT 5
APPROXIMATELY 200 FEET DOWNSTREAM FROM WATER STREET

SURVEYED 8-30-08
PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

95
BANKFULL STAGE _ _Wbkf=155FT _
FLOW STAGE 9-30-08
]
BANKFULL CHANNEL GEOMETRY
Whid 155 FT
Abki 412 5F
MEAN Diokd 2TFT
WODRATIO &7
MAK Digkf J9FT
Wina 527FT
ENTRATIDO 34 1"=10'(H)
1"=ZV
85
0+00 0+25 0450 0+63
CHANNEL SLOPE ~ 0.12% (REACH AVERAGE ESTIMATED FROM USGS MAP)
CHANNEL MATERIALS DS0: GRAVEL
STREAM TYPE: E4
NOTE: - PROJECTIG |
S oy
s e s Yifoadwatars CITY OF KEENE, NH I
| J \vdrology | BEAVER BROOK HABITAT ASSESSMENT |,

A CROSS-SECTION R155




100

g5
FLOOD PRONE STAGE
[SEENOTE 2)
BANKFULL CHANNEL GEOMETRY
AT CROSS-SECTION
Whid 204 FT
90 Abkf 62.05F
MEAN Dbkd J0FT
WODRATID 6B
MAX, Dbk 44FT
Whoa 335FT
ENTRATID 16
ESTIMATED BANKFULL CHANNEL GEOMETRY
AT TOP OF RIFFLE ~30° BELOW CROSS-SECTION
Wh 204 FT
Abkf 5335F
MEAN Dbk 26FT
WODRATID 78
MAX, Dibkf 32FT
Wipa JA5FT
ENTRATID 18
85
0+00
NOTES:

CROSS-SECTION R156-1

LOCATED ACROSS A POOL IN REACH 1, SEGMENT &

AT NORTH END OF CARPENTER FIELD
SURVEYED $-30-08

PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

Wipa = 33.5 FT

1. ELEVATIONS ARE BASED ON AN

ASSUMED DATUM.

2. BECALSE THIS CROSS-SECTION IS AT
A POOL BED FEATURE, THE FLOOD
PRONE STAGE HAS BEEN ESTIMATED
BY ADDING THE MAXIMUM BANKFULL
DEPTH MEASURED AT THE TOP OF A
RIFFLE =30' BELOW THE
CROGS-SECTION TO THE BANKFULL
STAGE AT THE CROSS-SECTION.

3. STREAM TYPE HAS BEEN DETERMINED
USING THE ESTIMATED
CROGS-SECTIONAL GEOMETRY AT
THE TOF OF RIFFLE ~30° BELOW THE

CROSS-S5ECTION.

0+25

BANKFULL STAGE

FLOW STAGE 9-30-08

THALWEG ELEVATION AT TOP OF
RIFFLE -30" BELOW CROSS-SECTION

1" =10 (H)
"= (V)
0+50 0+67

CHAMMNEL SLOPE ~ 0.12% (REACH AVERAGE ESTIMATED FROM USGS MAR

CHANNEL MATERIALS D50: GRAVEL
STREAM TYPE: Gdc [SEE NOTE 3)

\ féadwatera

}' kyd rology su

254 Marss 1R meﬂ!lﬂm

FROJECT NGt

CITY OF KEENE, NH el

OATE:

BEAVER BROOK HABITAT ASSESSMENT seidind

FREFARED BY:

CROSS-SECTION R156-1 53




CROSS-SECTION R1S6-2

LOCATED ACROSS CONCRETE CHANMEL BELOW
ROXBURY STREET N REACH 1, SEGMENT 6
SURVEYED 9-30-08
PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

1 = e
ESTIMATED FLOOD - Wipa =160 FT
PRONE STAGE
a5
ESTIMATED — o | _Wokf=160FT _
BANKFULL STAGE
CONCRETE WALL
(BOTH SEDES OF CHANNEL)
FLOW STAGE 9-30-08 et BANKFULL CHANNEL GEOMETRY
L Whid 160FT
CONCRETE BED S AR
MEANDbK  25FT
- WDRATIO 64
"=10(H) MAXDoH  25FT
1"=2' (V) Wioa 160FT
90 ENTRATIO 10
0+00 0+20

CHAMMEL SLOPE = 0.12% (REACH AVERAGE ESTIMATED FROM USGS MAF)
CHAMNEL MATERIALS: CONCRETE
STREAM TYPE: Gc

NOTES:

1. ELEVATIONS ARE BASED ON AN ASSUMED DATUM.

2. BANKFULL STAGE ESTIMATED AS THE HEIGHT OF A STAIN
LINE ON THE CONCRETE CHANNEL WALLS

i PROJECT NGt

\ feadwatera CITY OF KEENE, NH L
}- kyd rology ... | BEAVER BROOK HABITAT ASSESSMENT |t

. I, CROSS-SECTION R156-2 s




BURLDING
FOUNDATION

CROSS-SECTION R157

LOCATED ACROSS A GLIDE APPROXIMATELY 160 FEET
DOWNSTREAM FROM BEAVER STREET
SURVEYED 9-24-08

PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

100
BALOMNG
FLOOD PRONE STAGE FOUNDATION
/ Wipa = 113.1 FT
a5
= _W_..b_kf..iz-.ﬁ_"':'ﬂ —_ FANKFULL STAGE
STOME WAL ——==]
7 FLOWY STAGE S-2e48
Q.D !
1"=20'(H)
1"=4(V)
85
0+00 0+50 1400

BANKFULL CHANNEL GEOMETRY

Wokt 2B5FT CHANMEL SLOPE ~0.12% (REACH AVERAGE ESTIMATED FROM LSS MAF)

Abkf 64.55F CHANNEL MATERIALS D50: GRAVEL

MEANDbd 24 FT STREAM TYPE: E4

WORATIO 110

MAX, Diid 31FT NGt

?MfPI'ERATPD :;3" FT 1. ELEVATIONS ARE BASED ON AN ASSUMED DATUM.

" FROJECT MCr |
Yidin ifusatare CITY OF KEENE, NH e
}- .b;d rolo gV suc BEAVER BROOK HABITAT ASSESSMENT Pmm"‘:::

CROSS-SECTION R1S7

254 Marss 1R Llebﬂ.ﬂ'ﬂlllﬂm




CROSS-SECTION R158

LOCATED ACROSS RIFFLE IN REACH 1, SEGMENT &
APPROMIMATELY 30" UPSTREAM FROM BEAVER STREET
SURVEYED 8-24-08
PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

100

Wipa = 220 FT

FLOOD PRONE STAGE

a5

BANKFULL STAGE _ _Whii=155FT _ |

FLOW STAGE 9-24-08 e
1"=10' (H)
1*=2 (V)
90
0+00 0+10 0+20 0+30

BANKFULL CHANNEL GEOMETRY

Whid 155FT
Abkf 38,3 5F
MEAN Dbk 25FT
WDRATD 62
MAX Dbkf 30FT
Whea 220FT
ENT RATIO 14

CHANMEL SLOPE ~ [.12% (REACH AVERAGE ESTIMATED FROM LSGS MAR}
CHANMNEL MATERIALS D50: GRAVEL
STREAM TYPE: Gde

g

TE
1. ELEVATIONS ARE BASED ON AN ASSUMED DATUM.

|

i PROJECT NGt

\ feadwatera CITY OF KEENE, NH L
}- kyd rology ... | BEAVER BROOK HABITAT ASSESSMENT |t

7. . CROSS-SECTION R1S8 s




CROSS-SECTION R159

LOCATED ACROSS RIFFLE IN CEMETERY
SURVEYED 9-24-08
PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

Wipa > 120 FT

FLOOD PRONE
ETAGE

HNOTWEED HATIVE SHRLES

90
LIWITE OF SURVEY
BANKFLILL STAGE e \
FLOW STAGE 9.2408
85
1%=20' (H)
1"=4'(V)
80
{+25 0+00 0+50 1+00
BANKFLILL CHANNEL GEOMETRY
Whid T CHANMEL SLOPE MEASURED OVER 2300 FEET: 0.10%
149 CHANNEL MATERIALS DS0: GRAVEL
A 484 5F STREAM TYPE: E4
MEAN Dbk 25FT
WDRATIO B0
MAX Dbkf JAFT NOTE:
Wipa > 120 FT AL
ENERATG 56 1. ELEVATIONS ARE BASED ON AN ASSUMED DATUM.
FROJECT x|
CITY OF KEENE, NH o0t

\ féadwatera e

FREFARED BY:

CROSS-SECTION R1S9 55

}' kyd rology «.. | BEAVER BROOK HABITAT ASSESSMENT sk

254 Marss 1R meﬂ!lﬂm




CROSS-SECTION R251

LOCATED ACROSS RIFFLE IN REACH 2, SEGMENT 1
APPROXIMATELY 25' UPSTREAM FROM CONCRETE-ENCASED SEWER MAIN
SURVEYED 9-24-08
PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

100
BANKFULL CHANNEL GEOMETRY
Wi 193 FT
Abld £305F
MEAN Dibkf 22FT
WD RATIO 88
MAX Dbkd 30FT
Wipa 250FT
ENT RATIO 13
85
Wipa = 25.0FT = FLOOD PRONE STAGE
90 — Wokf=183FT BANKFULL STAGE
FLOW STAGE 9-24-08
1"=10' (H)
1"=2(V)
85
0+00 0+25 0+50
MOTES: CHANNEL SLOPE ~ 2.8% [REACH AVERAGE ESTIMATED FROM LISGS MAP)
1. ELEVATIONS ARE BASED ON AN ASSUMED DATUM. CHANMEL MATERIALS D50 COBBLE
2.2.2-FOOT WATER SURFACE DROP MEASURED ACROSS STREAM TYPE: G3
EXPOSED SEWER MAIN ENCASEMENT.
) PROJECT M|
\ feadwatera CITY OF KEENE, NH L
}' k"'d rology . | BEAVER BROOK HABITAT ASSESSMENT [ xove
CROSS-SECTION R251 5P
254 Marwn 1 Rl meﬂ!lﬂm




CROSS-SECTION R252

LOCATED ACROSS TOP OF STEP IN REACH 2, SEGMENT 2
SURVEYED 5-24-08
PLOTTED LEFT TO REGHT LOOKING DOWNSTREAM

100

FLOOD PRONE STAGE
\ 7 Wipa =931 FT

95 . BANKFULL STAGE
7 Wokf = 26.3 FT

/

BANKFULL CHANMNEL GEOMETRY
FLOW STAGE
- I e
MEAN Dibif 13FT
WiD RATIO 202
MAX Dbkf 28FT
Wipa 93.1 FT 1"=10'(H)
ENTRATIO 35 P2V
80
0+00 0+50 047
NOTE:
1. ELEVATIONS ARE BASED ON AN ASSUMED DATUM.
CHANNEL SLOPE MEASURED CWER 205 FEET. 2.82% e
CHANNEL MATERIALS D50: COBBELE 3 : 3
T \ feadwaters BEAUERC;;;Di::BEI'EﬁESF:ESSMENT - zw
drology . e
}“}ymi{; CROSS-SECTION R252 N




100

1"=10' (H)
=2(V)
85

0+00

CHANNEL 5LOPE MEASURED
OVER 245 FEET: 244%

CHANMEL MATERIALS D50: COBBLE
STREAM TYPE: Fib OR G3

CROSS-SECTION R253
LOCATED ACROSS RIFFLE IN REACH 2, SEGMENT 3
SURVEYED 5-24-08
PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

BANKFLULL CHANNEL GEOMETRY
Wi 240FT
Abif 438 5F

MEAN Dbki 18FT
WD RATIO 133
MAK Dbk 26FT

Wipa 300 FT
ENT RATIO 13

Wipa = 300 FT

e FLOOD PRONE STAGE
— . WbkE240FT BANKFULL STAGE
FLOW STAGE 9-24-08
0+25 0+50
NOTE:
1. ELEVATIONS ARE BASED ON AN ASSUMED DATUM.
" FROJECT x|
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CROSS-SECTION IN WASHINGTON STREET EXTENSION PARK

WASHINGTON 5T EXT ‘\

% \//

90 BANKFLULL CHANNEL GEOMETRY
Wik 210FT
Abid 26.7 5F
MEAN Dbkt 13FT
WD RATIO 162
MAX Dbkf 2IFT
Wipa 1758 FT
ENT RATIO B4

B85

0+50 0+00

DRAINAGE AREA: 6.7 SQ M

CHANNEL SLOPE MEASURED OVER 435 FEET: 233%
CHANNEL MATERIALS D50: COBBLE

STREAM TYPE: C3b

BANKFULL CHANNEL DIMENSIONS ESTIMATED FROM REGIONAL CURVES

LOCATED ACROSS RIFFLE

SURVEYED 6-2-08

Wipa = 1758 FT L

FOR 6.7 50 M| DRAINAGE AREA

NH CURVES
A= B4 5F
W=309FT
D=21FT

VT CURVES
A=525F
W=303FT
D=17FT

0+30

NOTES:

PLOTTED LEFT TO RIGHT LOOKING DOWNSTREAM

_é_ FLOOD PRONE STAGE

1"=20' (H)
1"=4 (V)
1400 1435

1. ELEVATIONS ARE BASED ON AN ASSUMED DATUM.
2. OVERBANK AREAS BELOW THE BANKFULL ELEVATION ARE NOT HYDRAULICALLY
CONNECTED TO THE CHANNEL AT LEVELS BELOW BANKFULL STAGE.
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