ﬁo{;;atonic River
Model Validation
CCC Meetlng

- .
o ol P

HydroQual In N

February 22_,-__2.‘006 = tw |



THE HYDROLOGIC CYCLE

ﬁtn/\—/
Evapotra tion
Lo N A
N\ (

.- A spirati
L L erceptioy P N A “
L o p
\ \ N

d

-
LZ
s___? —-_'_L




HSPF Segmentation

LANESI%IQR\O.O USGS Coltsville Gage

/80 «q_:'. 50 |
S A PLAINFIELD
21 10,
80 { LU 1 /10
J = L :h'f 1 1.%\
P ; N 13 %)
PITTSFIELD T-GE‘|J \300-200— ; Preaa
4 810 a1 ‘ao.r_' 2Ty 200 oy 40,4 c =
. 20410, | o )
¢ #0 207N
'PITTSFI ! [
= 830 \ SRR
-~ ! &
%
L~
_ Legend
Bt \x, )
600 15 e 860,/ Hydrography
A | \_sdph 861
20970 ([ \ L.700—~ - 3 i
\ i ?»M _r") b » Water Bodies
. —ireryp \_.. {
P 021 ?zum e Y | Great Barrington AP
\ L ) 720 .’/;?u b -_(\
(780%™ ygn N0 v . b Lanesboro/GE/Pittsfield AP
700Nz 0~/ (7600 \ TR, ereBTO r
790\ NN TP T N v Plainfield
¢ = 880
Qﬁd‘*’b o) w0y N/ West Otis
£ d 4 ) 1
_QI:!!JM_U % e10 890 "»1\ \:\ 600 Segment #
. ! 830 \ 600 Reach #
i CTES \-7-’\'\ A »
v SR N 0 4 8 Miles
b A e | [ | |
: . (
GREAT BARRINGTON AP A
® o N

~ WESTOTIS
®

USGS Great Barrington Gage

ic River Project pg 3



10000 —

HSPF Validation | - .

-‘ Coltsville
1000 ;;,\_{_ﬂ*%%%\
Flow Duration 760 [
Curves fal e
ior67 S
25 e
o 13

Discharge Exceedance Probability (%)

Hourly Mean Flew at Coltsville

1000 | 17 Year (1987-2004)

100 |

Discharge (cfs)

Great Barrington

10

Missing Data

05 1 2 5 10 20 30 50 T0 80 90 UB 95 995 9598
Discharge Exceedance Probability (%)

Hourly Mean Flow at Great Barrington
17 Year (1987-2004) g 2/22/06 — Housatonic River Project pg 4




Flow (cfs)

Flow (cfs)

o = N W

Precipitation (in)

n
o
=
=1

Precipitation (in)

o=t Wo S

HSPF Validation — Event Comparisons

Measured Coltsville Flow
— — Simulated Coltsville Flow

Measured Great Barrington Flow
— — Simulated Great Barrington Flow

Precipitation (
i 1

o

Flow (cfs)

N W

-

Precipitation (in)

=]

3 -

5
2
5
1 ¢
5 |
0
0

4
5 |
3
B
5
D
1
5
0

Measured Coltsville Flow
Simulated Coltsville Flow

Measured Great Barrington Flow
— — Simulated Great Barrington Flow

CCC Meeting 2/22/06 — Housatonic River Project pg 5




as b+ 35 [

[ — — Simulated East Branch | [ — =— Simulated West Branch
1 — — Measured East Branch | | — = Measured West Branch
30 | ! 30 [ |
G 25| G 251 1
o ; o | |
2 - } 2 - |
® 20 | ;B 207 ]
IS . ; £ : J |
= 15| 0 | S 15 h 1
s | ' v 1 B H ]
© r 7 Ly [ 1
= 10 i wu‘] = 10 [ @, h!'_'
r Igi i [ \ 15
5| ’ 5| J {
Water | W}{}h N : %’ '
0 %" i B S S S S S Sy M ] 0 l'” e et v T I i i|
Temperature Mar Apr May Jun Jul Aug Sep Oct Mar Apr May Jun Jul Aug Sep Oct
.
Simulated by
Holmes Road Woods Pond
Blue = Measured . . . o i
H = I e homes s ! H = Mearadwoods roas

Red = Simulated

Water Temperature (C
Water Temperature (C)

May Jun Jul Aug Sep Oct Apr May Jun Jul Aug Sep Oct

CCC Meeting 2/22/06 — Housatonic River Project pg 6



HSPF
Watershed

EFDC
Dormain_

Legend

Hydrography

\Water Bodies
10-Yr Floodplain
Subdivided Segments

|:| Watershed Model Segments

Segment #

Reach #

2 4 Miles
= == M I |

CCC Meeting 2/22/06 — Housatonic River Project pg 7



—p
)

Reach 5B ‘ 3
e . ’r

Reach 5C

.

[

Reach 6

Woods Pond ‘,L

Outlet
..

Roaring
Brook

PSA

LOCATOR MAP

Headwaters

2 Woocds Pond 20 02 04 Mies

s ™ s =

LEGEND

Il Backwater Regions
Main Channel
10-Year Floodplain




IWHID(E (Componen

e Hydrodynamics — Movement of Water

e Sediment Transport — Movement of Solids

e PCB Fate and Transport

- Partitioning between dissolved and solid phases
- Transport of dissolved and solid phases
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Governing Equations

e CONSERVATION OF MASS

Hydrodynamic Model
e Change in Volume (Water Level) = Flow In - Flow Out

Sediment Transport & PCB Models
e Change in Concentration*Volume = Mass In - Mass Out

Flow In

Mass In




% WHIDE Hydrodynamic Validation
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Regression of Simulated vs.
Measured Values

Median
No. of | Model | Model Rel. Mean Rel.
Data Bias Bias Bias Abs. Error
Station (n) Arith. Log (%) Error (%) Slope | Y-Int (r?)

Flow (cfs)
New Lenox
Road 18,131 | -20.05 0.91 6.39 58.39 -9.04 0.92 4.26 0.89
Woods Pond | 20,197 | -32.79 1.54 -9.05 66.73 -15.25 1.01 -37.70 0.90
Depth (ft)
New Lenox
Road 18,131 0.27 0.37 4.88 0.30 3.37 1.12 -0.38 0.92
Woods Pond | 20,197 -0.05 0.99 -0.57 0.09 -0.73 1.03 -0.30 0.92
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Sediment Dynamics
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IWHIDE Sediment I'ransport Validation
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-+ PCB EHate and Transport Validation
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= Net Viovement off PCBs (1979-2004)

;é Where Do PCBs Come From - Net

0.2 (0.2%)

- Upstream Boundary Inflow
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- Comparisoniof VModel Validation
= Resultsiwith Performance Measures

Parameter Number of Data Performance Relative Bias Median Relative
Measure (%) (%) Error (%)

Water Column -5.6 -16.9
PCB
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PEB Concentrations Over Time In
Woods Pond Sediment
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SUmmary

e Model Performance Measures specified in MED were
achieved

e Exposure Concentrations Provided to FCM
- Dissolved PCBs in the water column

- Particulate PCBs in the water column

- Dissolved PCBs in sediment-bed
- Particulate PCBs in sediment-bed
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