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Overview

DEEP’s trail camera project:

background & purpose

How to use a trail camera to monitor streamflow

DEEP’s lessons learned
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Grandfathered Groundwater Diversions
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Streamflow Regulations
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Flow Impaired Waters List - 2014

Flow Alteration Impairments

34 Miles
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Flow Impaired Waters List - 2016

Flow Alteration Impairments

159 Miles
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State Water Plan

“Define the extend of
the problem — where
are registered
diversions causing
adverse environmental
impacts now?”

 FINAEREPORT
January 2018,

“Registered diverters
could follow DEEP’s
protocol on photo-
documentation.”

Final Report
Connecticut State Water Plan
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e Visually observe and document
the effects of withdrawal on
streamflow

* Qualitative & semi-quantitative [S&=
data that will assist in o
streamflow planning and o o
management - anul

e |dentify flow impaired streams
for the Integrated Water
Quality Report
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In the Beginning — Handheld Cameras




Trail Cameras!

e Set to take pictures at
specific times each day

e Daily pictures

e Leave for weeks at a time

e Picture standardization
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Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====

Hedian daily statistic {39 years} ¥ Heasured discharge
— Discharge
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Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====

Hedian daily statistic {39 years} ¥ Heasured discharge
— Discharge




Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====

Hedian daily statistic {39 years} ¥ Heasured discharge
— Discharge




Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====

Hedian daily statistic {39 years} ¥ Heasured discharge

| — Discharge
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09/30/2016 — 1.40 cfs




Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====
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10/06/2016 1.70 cfs

Discharge, cubic feet per second

==== Provizional Data Subject to Rewvision ====

Hedian daily statistic {39 years} ¥ Heasured discharge
— Discharge




Trail camera captures flood events
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10:55 AM
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@ 13°C | IVIOULTRIECAIVI 25 SEP 2018 10:55 am
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11:55 AM
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@ 13°C | MOULTRIECAM 25 SEP 2018 11:55 am
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12:55 PM
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@ 15°C MOULTRIECAM 25 SEP 2018 02:55 pm
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Pictures are Data! Flow Habitat Categories

@ 23°c MOULTRIECAM 04 OCT 2017 05:00 pm @ 2ic MOULTRIECAM 02 AUG 2017 03:00 pm @ 26°c MOULTRIECAM 10 AUG 2017 03:00 pm
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Q e MOULTRIECAM 28 AFR 2017 03:00 pm @ e MOULTRIECAM 30 OCT 2017 03:00 pm © 24°¢ MOULTRIECAM 04 AUG 2018 02:18 pm




Pictures to Metrics

| 19657 BunnellBrock_040218_051713 (32)
| 19657_BunnellBrock_040218_051718 (33)
| 19557_BunnellBrook_040213_051713 (34)
| 19657_BunnellBrook_040213_051713 (35)
| 19657 BunnellBrock_040218_051713 (36)
| 19657_BunnellBrock_040218_051718 (37)
| 19657_BunnellBrook_040213_051713 (38)
| 19657_BunnellBrook_040213_051713 (39)
| 19657 BunnellBrock_040218_051713 (40)
| 19657_BunnellBrock_040218_051718 (41)
| 19657_BunnellBrook_040213_051713 (42)
| 19657_BunnellBrook_040213_051713 (43)
| 19657 BunnellBrock_040218_051718 (44)
| 19657_BunnellBrock_040218_051718 (45)
| 19657_BunnellBrook_040213_051713 (46)
| 19657_BunnellBrook_040213_051713 (47)
| 19657 BunnellBrock_040218_051713 (48)
| 19657_BunnellBrock_040218_051718 (49)
| 19657_BunnellBrook_040213_051713 (50)

4/4/2018 12:00 PM
4{4/2018 1:00 PM
4/4/2018 2:00 PM
4/4(2018 3:00 PM
4/4/2018 4:00 PM
4{4/2018 5:00 PM
4/4/2018 6:00 PM
4/4{2018 7:00 PM
4/4/2018 8:00 PM
4{4/2018 9:05 PM
4/5/2018 12:50 AM
4/5/2018 5:00 AM
4(5/2018 6:00 AM
4(5/2018 7:00 AM
4/5/2018 8:00 AM
4/5/2018 9:00 AM
4/5/2018 10:00 AM
4f5/2018 11:00 AM
4/5/2018 12:00 FM

Magnitude
Frequency
Duration
Timing

Rate of Change

Flow Regime 3 0

Metrics

o

Water
Quality

\

Ny,

Physical Biotic
Habitat Interactions

Ecological Integrity

Average number of days in category 3
Number of days in category 1 when reference USGS
streams had normal flows (25-75 percentile)
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Timing & Duration Metrics

Womenshenuck Brook =
Mill River =
Honeypot Brook DS =

Honeypot Brook US -

Il N IINEEN

Chidsey Brook

Bunnell Brook =

-

Sep

. Connected Disconnected - Dry




How to Deploy a
Trail Camera to
Monitor Streamflow

Types of cameras, average cost, batteries,

importance of high quality photos, field tips
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Situations where you could be using a trail camera

Streamflow
lce-on, |Ice-out

Lake levels

Connecticut Department of Energy and Environmental Protection




Types of Trail Cameras (DEEP’s Experience)




What the Trail Camera Sees

Problem: Some Trail Camera
models do not allow you to
view what the camera sees

Solution: SD Card reader OR
Handheld digital camera

Connecticut Department of Energy and Environmental Protection



Trail Cameras & Deployment Cost

Item (upfront) Approximate Cost

Brush clearing tools | $100

Handheld camera $100-$200
SD card reader S80
Multimeter S20
TOTAL: $300-S400

Item (per deployment) Approximate Cost
Trail Camera $150-$600
Lithium Batteries (20 AA) $28

SD Card S15

Cable & Lock S10

TOTAL: $200-$650

Connecticut Department of Energy and Environmental Protection
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Lithium Batteries Recommended

AAS8

DURACELL

GUARANTEED

. 10 YEARS
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Alkaline

$13/20 AA

Shorter life span

Poor performance
in cold

Leaking corrodes
terminals

Lithium

$28/20 AA

Longer life span

Performs well in

cold

Minimal issues with
leaking
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Most Important Step!

Make sure that the firmware is up-to-date.

For Moultrie products, go to this website:
https://www.moultriefeeders.com/firmware-faq

MOBILE

M-SERIES

PANORAMIC 180i | WHITEFLASH | TRACE




Importance of High Quality Photos

 Photos are data that provide a record of conditions

 Photos need to be clear, centered, and without any
obstructions

DEFTE AT e
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Examples of Poor Quality Photos

_- By e i NSNS ARG
. - S L S . 'Pf,? . > ”}’\\ L‘é? Mo el
Overhanging branches obscuring the stream Vegetation/bushes obscuring the stream
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Field Tips

Clear image of stream

e No vegetation

e Centered as much as possible (on the
bank of a meander)

Hide & lock to deter theft

Please Do Not Disturb!
DEEP Experiment

Create a treasu re ma p % ,_,,:..- If found, please call 860-424-3735

Connecticut Department of Energy and Environmental Protection




Setting Tips

Keep infostrip on

Make sure photo quality
is set to highest

If pointed towards road,
turn motion detect off

@ Connecticut Department of Energy and Environmental Protection

a




Frequent Site Visits

Avoid data loss

e If camera got stolen
e If tree fell in front of camera S
e If batteries failed T

P

(D 19°C 29.82inHg  MOULTRIECAM

20 AUG 2018 10:37 am

Check batteries

Swap SD card

Connecticut Department of Energy and Environmental Protection




Treasure Map Example

Connecticut Department of
EMERGY &

ENVIRONMENTAL Trail Camera FIEId Data ShEEt

FROTECTIOMN

Camera Model: | Trail Camera #:

| Stream Mame: ) Station ID:

Date of Time of T
Deployment: Deployment: i

Battery Brand:

Start Battery )\
Amp:

Infostrip:, _01_1 J off Motion Detect:| i yes:}‘ no Picture

1
| low / medium / high I_
Quiality | gnhancedf maxzoom
| Setting: B
USGS Gage: | yes /no )

Time Lapse Settings:

Location Description

Location Image ! UPSTREAM

Time of RetrievalN

End Bat_terv ATﬁp:

Connecticut Department of Energy and Environmental Protection
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Treasure Map Example

US of Trail Camera:




Camera Inventory

Camera Model | Serial Number Camera Number | Date Received | Location
Moultrie M 550 |130671607012759 7/1/2016 Field
Moultrie M 880 |130671607013136 5/24/2017 Lab
Moultrie M 880 (127171412005251 5/24/2017 Field
Moultrie M 999i [130351602002080 3/16/2018 Field

Moultrie M 999 [130351602003207 3/16/2018 Lab
Returned to
Moultrie under
warranty
(11/20/18)

Moultrie S-50i [131831701003626 10/11/2018 Stolen

Moultrie M 40 (131811610001019 8/14/2018

Connecticut Department of Energy and Environmental Protection
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|dlife Images

MOULTRIECAM

11 JAN 2018 12:52 am

MOULTRIECAM

17 SEP 2016 02:18 pm
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Questions?

Melissa Czarnowski
melissa.m.czarnowski@ct.gov
860-424-3091
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