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Major River Basins in New England A‘fﬁ

> Thpzz Ligkzd Projzeis:

a v g 1'U o R T

Do W eidnz fog=weelzan)z plyzpes
assessment (2001-2007)

3. Pzglogal EWNAP = ) 12w Englaged gog-
weelzanlz @diyzes (20025-9): pesze
o1 NRSA probablllstlc Siilies dr'aw

-
<
LLl
>
-
O
O
a)
LLJ
>
—
L
O
ol
=L
=
Q.
L
)
-




Biocriteria Water Quality Basic
Dezvzloomznt Management / ( Knowledge of
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Standardized Data
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Management Nongame Management
Management

US EPA ARCHIVE DOCUMENT




US EPA ARCHIVE DOCUMENT
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Pulsed D boa’r elec'rr'oflshmg - effor"r mdexed ‘ro
distance

> Eleciroder array’ customized for Maine river conditions

> Intensive survey design - mainstem & non-wadeable fribs.
- Field water quality and habitat data

- July 1 - September 30 index period
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Legend
& MNRSABase
O NRSA-Cverdraw

- 84 sites - "intensive

pollution survey” design
w/18 NRSA& REMAP
overlap + 15 re-samples

- Summer-fall index

period (July 1 - Sept.
30)

* Standardized pulsed

D.C. electrofishing &
qual. habitat (QHETI)

* August 27-Oct. 15,

2008 (high flows early)

* August 15-September?2,

2009

- Extended dst. into tidal

reach I 2009

- Part of overall REMAP

project
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USGS 01129500 CONNECTICUT RIVER AT NORTH STRATFORD, NH

Jul 85 Jul 19 Aug 82 Aug 16 Aug 38 Sep 13 Sep 27 Oct 11 Oct 25
2008 2008 2008 2008 2008 2008 2008 2008 2008

--=-= Provisional Data Subject to Revision -——-

— Hedian daily statistic (77 years) —— Daily mean discharge
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Qualitative Habitat Evaluation Index Field Sheet QHEI Score:
River Code: RM: Stream:
Site Code: Project Code: Location:
Date: Scorer: Latitude: Longitude:
1.) SUBSTRATE (Check OMLY Two Substrate TYPE BOXES; Estimate % percent
TYPE POOL  RIFFLE POOL  RIFFLE  SUBSTRATE ORIGIN SUBSTRATE QUALITY
O [C]-BLDR/SLBS [10] O [ -GRAVEL [7] Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
1 [ LgBOULD [10] E 1 [ -sanND [g] ] -LIMESTONE[1]  SILT: ] -SILT HEAVY [-2] Substrate
O [J-BOULDER [4] O [ -BEDROCK [5] O -TILS[] 0 -SILT MODERATE [-1]
[ []-COBBLE [8] O [ DETRITUS [3] ] -WETLANDS [0] ] -SILT NORMAL [0]
1 [C]-HARDPAN 4] 1 [J -ARTIFICIAL [0] ] -HARDPAN [0] (1 SILTFREE[1] Max 20
] O -mMuck 2] O] O 8T (2] (] -SANDSTONE[0] EMBEDDED [] -EXTENSIVE[-2]
] -RIPIRAP[0] NESS: ] -MODERATE [-1]
NUMBER OF SUBSTRATE TYPES: [0 -4orMors[2] ] -LACUSTRINE [0] ] -NORMAL [0]
(High Quality Only, Score 5 or ») [0 -3orless[o] 1 -SHALE[1] 1 -NONE [1]
(] -COAL FINES [-9]
COMMENTS:
2.) INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions) AMOUNT: (Check ONLY one or
| Structure) TYPE: Score All That Ocour check 2 and AVERAGE) Cover
UNDERCUT BANKS [1] POOLS > 70 cm [2] OXBOWS, BACKWATERS [1] 1 -EXTENSIVE > 75% [11]
OVERHANGING VEGETATION [1] ROOTWADS [1] AQUATIC MACROPHYTES [1] 1 -MODERATE 25 - 75% []
SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] LOGS OR WOODY DEBRIS [1] ] -SPARSE 5-25% [3] Max 20
ROOTMATS [1] [] -NEARLY ABSENT < 5% [1]
COMMENTS:
3) GHANNEL MORPHOLOGY: (Check ONLY one PER Category OR check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILTIY MODIFICATIONS / OTHER
] HiGH [4] ] -EXCELLENT [7] [ -NONE [6] O] HIGH [3] [CI-SNAGGING [ -IMPOUNMDMENT Channel
] -MODERATE [3] []-GOoD [5] ] -RECOVERED [4] [1-MODERATE [2] [-RELOCATION 1 -ISLAND
O Low 2] ] -FAIR [3] O -RECOVERING [3] O -LOW 1] [C-CANOPY REMOVAL [ -LEVEED
[ -NONE [1] [ PODR[1] (] -RECENT ORNO [CJ-DREDGING [ -BANK SHAPING Max 20
RECOVERY [1] [J-ONE SIDE CHANNEL MODIFICATIONS
O 4MPOUNDED [-1]
COMMENTS:
B £
4.) RIPARIAN ZONE AND BANK EROSION (check ONE box PER bank or check 2 and AVERAGE per bank) i7" River Right Looking Downstream  |!”
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN ) BANK EROSION
L R (PerBank) L R (Most Predominant Per Bank) LR L R  (PerBank) Riparian
] []-VERY WIDE > 100m [5] [ [ -FOREST, SWAMP [3] [ [ -CONSERVATION TILLAGE [1] [ [0 -NONE/LITTLE[3]
1 [J-WIDE > 50m [4] 1 [ -SHRUB OR OLD FIELD [2] 1 1 -URBAN OR INDUSTRIAL [0] [0 O -MODERATE[Z]
[ CJ-MODERATE10-50m[3] [ [ -RESIDENTIAL, PARK, NEW FIELD [1] [] [ -OPEN P&STURE, ROWCROP [0] [0 O -HEAVY/SEVERE[1] Max 10

[ ] -NARROW5- 10m [2]
] CJ-VERY NARROW < 5m [1]

[J ] -NONE [0] COMMENTS:

] [J -FENGED PASTURE [1]

] O -MINING / CONSTRUCGTION [0]




Is Sampling Reach Representative of the Stream (WNJ\ff If Not, Explain:

Major Suspected Sources of
Impacts (Check All That Apply):

of between 0 and 3,

Instructions for scoring the alternate cover metric: Each cover type should receive a score
here: 0 - Cover {ype absent; 1 - Cover type present in very small

amounts or if more common of marginal quality; 2 - Cover
amounts, but not of highest quality or in small amounts of highest quality; 3 - Cover type
of highest quality in moderate or greater amounts. Examples of highest quality include
very large boulders in deep or fast water, large diameter logs that are stable, well developed
rootwads in deep/fast water, or deep, well-defined, functional pools.

type present in moderate

industial O
e PR ndustria
Lat.ﬂlL.Jng {Eegﬁ,. WATPO
Lat/Long (Mid): Ag
; : Livestock O
Lat/Long (End): Silviculture |
Lat/Long(X-Loc): itk ad
; - CsOsO
Gear: Distance: Water Clarity:  Water Stager  Canopy -% Open Suburban Impacis O
Mining O
First ¢ / " Channelization O
7 7 Sampling Pass ,ci] /.0 [ et f/f W [0 Riparian Removal O
— Stream Measurements: Lﬁgg?r"asl E
Subjective Aesthetic  Average Average Maximum Av. Bankfull Bankfull Mean W/D  BankfullMax Floodprone Entrench Dams O
Rfﬂg? Rating Width Depth Depth Width Depth Ratio Depth Area Width Ratio Other Flow Alteration 01
(1% Gradient; (119 [ : Other.
O - Low, - Moderate,00 -High :
_.._—.-u. e E————— e o o —
Stream Drawing:
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|s thera watar upsiream?
How Far;

How Far:

|s Stream Ephemeral (no pools
totally dry or only damp spots)?)

|s There Waler Close Downsirg

Is Ory Channel Mostly Natural?



Table 1. QHEI scores and metric values for sites in the Connecticut River during 2008.

Modified Attributes

Good Attributes
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River
Mile

(80-001) Connecticut River

2008

Year:
3236 925

0.00
0.00
0.00
0.50
0.00
0.60
0.00
1.75
0.50
0.50
0.10
042
0.12
0.00

10

13.80
20.10

10

322.0 89.0

10

0.00
2.00
16.60

313.7 78.5
307.1

65.0

H B BE B B BN 9

291.0 87.0

1.30
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50

267.8 70.8

10

247.0 883

el 0438 58.0

2356 71.0

2285 T74.0
227.1
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221.7 76.0
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Connecticut River Watersheds s
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Selectsd Dams™

1 Leesville Dam {Salmen R.)

2 Rainbow Dam (Farmington F.)
& Enfizld Ciawn (Breachsd)

4 D5 Dam (Westfigld R.)

5 Holyoks Dam

& Turners Falls Dam

7 Vernen Dam

B Towrishend Dam [Weat Eiver)
8 Bellows Falls Pam

10 Wilder Dam

1 Ryegate (Podge Falls) Dam
12 hclndose Statlan Dam

13 Comerford Station Dam

14 Moore Eegervolr Dam

18 Gilman Project Dat

1& Groveton (Wyomlng) Dam (breached)
17 Lower (Canaan) Dam

18 Ho dam

18 Murphy Dam

20 First C7 Lake Dam

21 Second CT Lake Dam

22 Moocae Falla Dam

There ars over 1.000 dams in
the Conresticut Biver watershed
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Selectsd Dams™

1 Leeswille Dam (Salmen £.)

2 Rainbow Diam (Farmingten B.)
5 Enfisld Ciam (Breached)

4 DS Ram (Westfigld R.)

5 Holyoks Dam

& Turhers Falla Dam

T Vernen Daem

B Townshens Dam (Weat Ever)
8 Bellows Falls Dam

10 Wilder Dam

1 Ryegate (Dedge Falls) Dam
12 hclndose Statlon Dam

1% Comerford Staticn Darm

14 Moore Eeszrvolr Dam

18 Gilman Froject Dam

16 Groveton (Wyomling) Dam (breached)
17 Lower (Canaan) Dam

18 Ho dam

18 Murpiy Dam

¢ 20 First CT Lake Bam

21 Second CT Laks Dam
22 Mocas Falls Dam

"There ars grer 1000 dams in
the Conresticut River watershed
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CPUE

45.00 -
40.00 -
35.00
30.00 -
25.00 -
20.00 -
15.00

Top Five Most Abundant Species Zone 1

Zone 1l

Zone 2

@ Slimy Sculpin
m Fallfish

O White Sucker
O Lake Whitefish

B Common Shiner

Zone 3 Zone 4 Zone 5
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Wyoming Dam - McEndoz Dam

\ Selected Dams™
1 Leeavills Dam {Salmen R.)

s ; (R T s IR 2 Rainbow Dam (Farmington F.)
/ J 5 8 |2 E) i VERMO i o % Enflald Dava (Breached)
~ =L 85 TS 4 D5) Dam (Westfield 2.
5 Holyoks Dam

& Turhers Falls Dam

7 Vernen Dam

B Townsherd Dam (Weat Eiver)
& Ballows Falls Pam

10 Wider Dam

1 Eyegate (Podge Falls) Mam
12 Mclndose Statlan Dam

13 Comerford Sraticn Datn

14 Moore Fesezrolr Dam

18 Gilman Projeos Datt

1€ Grovetan (Wyoming) Pam (breached)
17 Lower (Canaan) Dam

18 Mo dam

18 Murphy Dam

20 First CT Lake Bam

21 Second CT Lake Dam

22 Mocae Falla Pam

There ars ever 1000 dams in
the Conresticut River watershed
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S Top Five Most Abundant Species Zone 2
O 160.00 -
ﬂ @ Yellow Perch
g 140.00 7 B Pumpkinseed Sunfish
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L 100,00 | m Fallfish
O L O Rock Bass
0 4 T 80.00 -
q O
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L AR fupper |
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v e & TE T b || Selectad Dams"
3 ;q_qtaumptau-ihf B 1 Lzeaville Dam {Salmen £.)

s G
. MASSACHUSETTS %,

2 Rainbow Dam (Farmington RB.)

= e % Enfleld Damn (Breached)

4 DE5] Dam {(Westfield R.)

5 Holyoks Dam

& Turners Falls Dam

7 Veracn Dam

B Towrshend Dam [Weat: River)
8 Ballaws Falls Dam

10 Wilder Dam

11 Ryegate (Padge Falls) Dam
12 Molndose Statlan Dam

12 Comerford Station Dam

14 Moore Eeszriolr Dam

18 Gilman Frojest Dam

1& Groveton (Wyoming) Dam (breached)
17 Lower (Canaan) Dam

18 Mo dam

12 WMurpiy Dam

¢ 20 First C1 Lake Dam

ST 21 Second CT Laks Dam

22 Mogas Falla PDam

"There ars over 1,000 damsz in
the Conrecticut River watershned
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Top Five Most Abundant Species Zone 3

| Fallfish
80.00 - @ Yellow Perch
O White Sucker
70.00 - 136.57 m Smallmouth Bass
B Pumpkinseed Sunfish
60.00 -
50.00 -
40.00
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20.00 -

10.00 - I
0.00 -

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5
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& Turtzrs Falls Dam
7 Vernon Dam
B Townhshend Dam [West Eiver}
8 Bellows Falls Pam
10 Wilder Dam
i Eyegate (Podge Falls) Pam
12 hcindose Statlan Dam
13 Comerford Staticn Dar
= .-\L,ju.gar 14 Moore Ersersnlr Dam
18 Fiiman Frojeot Dam
WEW 18 Groveton (Wyoming) Dam (breached)
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12 Murpiy Dam
(1 26 First C1 Lake Pam
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22 Mogze Falle Pam

L
N
N
Uy

-
(\
X
(N
Uy

S
Uy
Uy
(N

R

3

5 (N
108

S

=

B

8

=

o

\
o
—+

L
>
=
3
\

There ars over 1000 dame in
the Connesticut Fiver watershad

; R s
. MASSACHUSETTS ™%,

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

b by the U5, Fish and Wldifs Sanice
£ Connscticut River Coordirator’s Offics
103 Eask Fluretree Foad "

Sunderland, MA 01375 |
IR RN - SR




- Zonz 4

wl

% Top Five Most Abundant Species Zone 4

U :Ezlzg:outh Bass
g 80.00 - @ Yellow Perch

w 70.00 - 136.57 m Common Shiner
> 60.00 - O White Sucker

E " 50.00 -

O g 40.00 -

(a 30.00 -

=T 20.00 -

< 10.00 -

& 0.00 - —L 1
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\ Selected Dams™

1 Laeaville Dam {Salmen B.)

2 Fainbow Dam (Farmington F.)
& Enfleld Da (Breached)

4 LS| Dam (Westfield 7.)

5 Holyoks Dam

& Turhers Falls Dam

7 Vernen Dam

B Townshend Dam [Weat Biver)
8 Bellows Fallz Pam

10 Wider Dam

1 Eyegate (Podge Falls) Mam
12 Mclndose Statlan Dam

13 Comerford Sraticn Datn

14 Moore Fesezrolr Dam

18 Gilman Projeos Datt

1€ Grovetan (Wyoming) Pam (breached)
17 Lower (Canaan) Dam

18 Mo dam

18 Murphy Dam

7 20 Fiest CT Lake Pam

7 21 Second CT Lake Dam
22 Mogae Fall2 Pam
"There arg over 1.000 dame in
the Conrecticut River watershed
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Top Five Most Abundant Species Zone 5

B Spottail Shiner
80.00 - @ Smallmouth Bass
70.00 - @ Yellow Perch
60.00 - 136.57 B Yelow Bullhead
B Bluegill Sunfish
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@)
30.00 -
20.00 -
10.00 -
0.00 —=

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=




-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Zone

Turnzrs Falls Dam to Folyoke

TCrpoundmzny

mc)fFish
= Sinallmotrirn oass
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Selected Tributaries & Dama
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Selectsd Dams™

1 Leeswille Dam {Salmen B.)

2 Fainbow Dam (Farmington F.)
& Enfleld Da (Breached)

4 LS| Dam (Westfield 7.)

5 Holyoks Dam

& Turners Falls Dam

7 Vernon Dam

B Townshend Dam [Weat Biver)
9 Bellews Falls Dam

10 Wilder Dam

1 Eyegate (Podge Falls) Mam
12 hslrdose Statlon Dam

13 Comerford Station Dats

14 Moore Eegerinlr Dam

18 Gilman Projeos Datt

1€ Grovetan (Wyoming) Pam (breached)
17 Lower (Canaan) Dam

18 Mo dam

18 Murphy Dam

20 First C1 Lake Dam

21 Sesond CT Laks Dam

22 Moeze Falls Ram

There ars ever 1000 dams in
the Conresticut River watershed

5

é;\ S,
ll'_,\.

T
.
ﬁa o ?

.":ll.
L;_\‘
Il':l - /__.
|,' D & T
/
|'
F '.'l"EET&jEH
!
l" i T
T T . MASSACHUSETTS %,
| L g] .
Y
|| Farr‘ﬁimtﬂi‘—f‘:{‘ lPH'"‘Dr _‘,\ JJ
| ISLAND R,
| | 7\
I
Y Flg‘qtmllm ‘p

| CONNEGTICUT b UJ.
N
RS ey
L u

i
ar i
\'l' |-‘—'r:l i

Hap by the U5, Flah and Wldlfs Sunn:u
Connsotisut River Coordirator’s Office

108 East Fluretree Road
Sunderland, WA NETS i
T A 1




-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

» r -
Zonz /
] ) ‘ ] N o
rlolyorz Dam - FHaritord
(nzad of Ttidz)

l
Uy
5
N
ok
(N
Uy

1) cli

|

a)
@
N
(0
)
Uy
\

Uy

B
\
]
(Q\
Uy

=
s
s
=
( \)
=
(@)
(S
)
N
N

[ ]
N O 7T
-
Q
S =
~_{-
S
U
:—
=
N
Y

t“v
-
(0
 —
=
=
Q
(=
._‘l_
>
Q
SA)
n
Uy

Az picar) 3

cclpormons

Connecticut River Watersheds
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1 Leeswille Dam {Salmen B.)

2 Fainbow Dam (Farmington F.)
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Brook TroUt doszat & ornz
stenotnzremic suzcizs szyz
redyced in zonzs 3-89
CPUE reducrions (7) in Zonz 2

" Salmon -577%

» Brown Trour -837%
» Deinoow Trout -627
= Slimy sculoin -96%

Sozcizs ricnnzss incrzases
dst. Turnzes Falls
Gznzralist and zuryinzrmic
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Tiered Aquatic Life Use Conceptual Model: Draft Biological Tiers
(10/22 draft)

Natural structural, functional, and taxonomic integrity is preserved.

1

Structure and function similar to natural community with some additional
2 taxa & biomass; no or incidental anomalies; sensitive non-native taxa may
be present; ecosystem level functions are fully maintained

The Biological Condition Gradient:
A conceptual model for interpreting detrimental change

In aquatic ecosystems

Susan P. Davies and Susan K. Jackson
(Ecological Applications 16:4, 2006) e

conspicuously unbalanced distribution of compl’exity and redundancy: increased
major groups from that expected; organism builehup or export of unused materials.

[ Snasks

Extreme changes in structure; wholesale changes in 6 anomalies may be frequent;
taxonomic composition; extreme alterations from ecosystem functions are
normal densities; organism condition is often poor; extremely altered.
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Condition of the Biotic Community

LOW —— Human Disturbance Gradient HIGH
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We need an “assumed baseline” for
the Biological Condition Gradient
applicable to NE Iarge rivers
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Tiered Aquatic Life Use Conceptual Model: Maine Rivers

E _ Native inland freshwater & diadromous species (Atlantic salmon, alewife, American
- O P P)- ~ 2L -~ o ne Diveornce -
wiE LS elzyzlggzel fop MQUJ/ JVErsawas
- O \ : r : 9 a‘| 9
= £ S| Uszd 1y uzerods nirldl assz2ssmzar of
(@) = o ) L +“ D e
o] O S LonnecTicuTr Kiver e
O o ot reduced or replaced by non-native naturalized salmonid species.
-
L
o = r l | J -H -~ 2 : . T
= 25 Hr)oz)ar)J\/ O For Unoze gidlisrzg) = -
© ’J %
- 9y fag doyigireZea) g Iy dooly?
= .: g Native diadromous species are absent OF brook trout are absent; non-native
< O o | if present by interventions; some native S) salmonids are non-reproducing;
C T - S 331 ~ dodds o 1) p) ) . ) -
N S o Wz 12z o “ozprzet B0 Fop frz o
— =
— (@O 9
M T3 IOWERNRIVET: ve
- ’ 2
(f)] @) g (enrichment); species richness reduced in some cases anomalies frequent.
-] O =

LOW —— Human Disturbance Gradient HIGH




Interim Maine Rivers IBl Metrics & Scoring

|—

z Metric Scoring Equation Scoring Adjustments
Ll Score=0 | Score=10
z Native Species Richness 10 * (-0.2462 + (0.0828*numspec2))) <3 sp. >15 sp.
: Native VCyprinid Species (excluding (_1_9 * (0._4!4&??} (0.0109*allcyp_ff) - (0.00005629 * Eql Ea

u fallfi | : o ) | ) | ,
sl 2w Dzyzloomzaral dzrals will oz givza il

3 —~ 102 Ndinz opz3zgrarios) B
> %Benthic Insectivores 10 * (0.010966*benth_pc_n) 0 >91.2%
-l %Blackbass 10 - (10 * (-0.09684 + (0.5638*log10(blackbass)))) Eq 0

E %Fluvial Specialist/Dependent (10 * (0.2775 + (0.0073*fluv_pc_n))) 0% Eq

ﬂ %Macrohabitat Generalists 10 - (10 * (0.1017 + (0.0096 *macro_gen))) >90% Eq

< Temperate Stenothermic Species (10 * (0.7154 + (0.4047*(log10(steno))))) 0 sp. >5 sp.
E Non-guarding Lithophilic Species (10 * (0.2979 + (0.8975*log10(lith_ng)))) <1 >10

Ll Non-indigenous Species (1:_ (;2(;2(:'gor;_li(rﬁ?g::g'j:jsll;l)\;;n-indigenous‘sm ) >5 0

g %DELT Anomalies 10 - (10 * (0.8965 + (0.1074*log10(delta)))) Eq 0

'No scoring adjustments are necessary; scoring determined by equation (Eq) across entire metric scoring range of 0-10.
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ME Index of Biotic Integrity (IBI)

Connecticut River 2008-9
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Modified Index of Well-Being (MIwb)
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Next Tasks

= Proximal analysis of changes with respect
to major stressors and sources - dams,
impoundments, diversions, point sources,
urban areas, etc.

= Incorporate flow based indicators.

= QHEI attribute matrix.

= "Hope” that REMAP project produces a
more refined BCG leading to more
appropriate assemblage assessment.

= Final report to EPA and state agencies.
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