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»  NHDES Beach Inspection Program

1 Monitoring NH beaches for
>20 yr
o Marine & Fresh

-1 Public Health is our
Concern

o1 Prevent the spread of
water-bourne illness

o Pathogens (indicator
organisms) & Toxic algae

1 Hampton Beach, NH

o Awarded 5 stars for water
quality by the NRDC in
2008



Responsibilities of the Beach Program

Assigning each beach a “Tier” status
Monitoring water quality

A appropriate to tier status
Posting Advisories & Warnings

Inspecting each beach

Facilities, waste receptacles, animal presence, signs,
emergency equipment

Report our findings annually

General public, Local Beach Managers & EPA



NEW HAMPSHIRE TOWNS AND RESPECTIVE BEACHES

NH Coastal Region

Area of
interest

» 16 Coastal Beaches in

2008

» Watersheds outlined
in white

» Extending from New
Castle Town Beach to
Seabrook Town Beach

» Isle of Shoals

» Star Island Beach
2 O O 9 LegendWatBrshed boundary

] 2 4
- Beach towns — ) \iles

[ surrounding towns Data Sources: Maine Offics of GIS: NH Granit

P waterbody Coordinate System: NADES, State Plane New Hampshire
Date: 9/30:08 by K. Mullen for F8 Environmental




Watershed of
interest

0.6

0.8
1 Miles

Data Sources: Maine Office of GIS; NH Granit
Coordinate System: NAD83, State Plane New Hampshire
Date: 10/20/08 by K. Mullen for FB Environmental

Legend
@  Project sampling site
®  Beach NHDES sampling site
A Shellfish program sampling site
Water flow
Wallis Pirates Foss watershed

» 3 Beaches shown here

» Purple Dots indicate
Beach Sampling
Stations

Wade out to knee
depth

Collect water

8 hr holding time

> We've been doing this
since 1989...



Overview of bacteria data 2004-2007

Geomean Standard of

Single Sample Standard of

35 col/ 100 ml 105 col/100 ml Adjacent Creeks

Beach n n above % above n above % above or Outfalls
New Castle Town 273 42 15% 13 5% Pipe
Pirates Cove 172 12 7% 5 3% Parsons Creek
Wallis Sands 173 6 3% 0 0% Parsons Creek
Foss 108 2 2% 1 1% Parsons Creek
Jenness 174 12 7% 3 2%
Cable 249 10 4% 4 2%
Sawyer 246 20 8% 8 3% Eel Pond
Bass 225 15 7% 4 2% Chapel Brook
Northside Park 147 4 3% 2 1% Little River
State 255 31 12% 10 4% Little River
North 276 5 2% 0 0%




Bacterial Source Identification
.

1 Develop a better

understanding

01 To identify and prioritize
bacteria sources for

mitigation

1 To create a modeling tool
that can be used over time
to simulate sources &

support removal of
bacteria sources Prioritize

remediation efforts




Overview:

‘What is a watgrshed model?

A simplified mathematical
representation of d-
v it .8 4y o, o T
7scomplex; real R

Users Guide. March 2008

Source: AVGWLF, Version 7.1, ; w*q’re rshed sys’rem.

£,

Thabd pnmary compohehts: 4 if

% : | » Physical characteLsT
> Hydrologlc budge’r :

> PoIquqn’r transport




AVGWLF = Arc View Generalized Watershed
Loading Function

Screening level watershed loading model

Applied in New England as part of NEIWPCC project
Simulates water and pollutant loading from a watershed
Monthly time scale

No in-stream dynamics

Established for nutrient and suspended solids simulation

Recently added bacteria simulation



Beach Bacteria Source Investigation

Obtain data and set up model
_

»  Collaborate with diverse group of investigators

NHDES Beach Program, Shellfish Program, Subsurface Section,
IDDE, NPDES and TMDL programs

~  Conduct field reconnaissance surveys

ID sources,

refine land cover

»  Conduct targeted bacteria sampling

»  Review and select optimal parameter values




Purpose of Modeling Application

»  Estimate bacteria loads by source in each watershed.

»  Develop watershed based plans

»  Prioritize and mitigate bacteria sources




/ Watershed of
interest

: . FOSS BEACH-LEFT

o WALLIS'SANDS SP-LEFT

A ACB7

A ACB6

‘Insights from Collaboration

* Bacteria data

Incident reports

lllicit discharges

Septic failures

* MST survey results

* Problematic storm drains
* Boat discharges
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Watershed

- 1: Water

|:| 2: Developed-Low
I 3: Developed-High
\:I 4: Hay / Pasture
|:| 5: Row Crops

- : Coniferous Forest
- 8: Mixed Forest
I 9: Deciduous Forest
I 10: Woody Wetland
|:| 11: Emergent Wetland




Legend
Watershed

- 1: Water

|:| 2: Developed-Low
I 3: Developed-High
\:\ 4: Hay / Pasture
I:I 5: Row Crops

- 7: Coniferous Forest
- 8: Mixed Forest
I 9: Deciduous Forest
I 10: Woody Wetland
|:| 11: Emergent Wetland




Watershed Bacteria Model Setup
Specifying Key Parameter Values

Bacteria source loading rates by type Oter Fatogen Rebried Dats
- . C YWildlife loading rate [orgdanimal/per day] 5.00E +03
U r b an ru noff W?Idl?fe densztiy [..animalsfsquare miile] 25
YWildlife/Lrban die-off rate nA9
ofe . Urban EMC [org100ml) \700E+D3
F ai I In g Se ph c SYSTe ms Septic loading rate [org/perzon per day) |200E+D9
I alfinctioning system rate ||:|7
WWTP and other PS W TP loading rate [cfus1 00m) E
In-ztream die-off rate s
Livestock
Wildlife
200
%‘ Bacteria Die-off: Concentration over time
. %‘ 150
Bacteria fate and transport terms 2
o % 100 S0% mortality
Overland die off rate E
. ]
In-stream die off rate 3%
E o 90% mortality
0 1

2 Time iél Days 4 3 6



Simulating Urban Runoff

]
Steps:

1. Specify land cover type
2. Assign Event Mean Concentration (EMC) value

5. Bacteria load is a product of EMC and flow volume

Urban runoff  _ EMC (org/100ml) x Volumetric flow rate(volume /day)

bacteria load

= (bacterial organisms)/day

------------------



Urban Runoff

Urban Event
Mean
Concentration

Other Pathogen Related Data
Wildlife loading rate [orgdanimal/per day)

YWildlife denstip [animals/sgquare mile]
Wildlife/Urban die-aff rate

|5.00E +08
|25
09

[Urban EMC [args100ml)

7 O0E+03 |

Table B.4: Summary of Pollutant EMCs in Stormwater

Septic loading rate [org/perzon per day)
M alfunctioning zypstem rate
W' TP loading rate [chud 00ml)

In-ztream die-off rate

200E+D3
T
200
T

All Data Residential | Commercial | Industrial | Freeways s
Space
EElSts 3,765 1,042 527 566 185 49
Sampled
Median Event Mefin Concentratfons (mg/L or ppm, except where noted)
TDS 80 |72 |72 86 775 125
TSS 59 I 49 | 43 81 99 48.5
BODs 8.6 joo | 110 9.0 8.0 5.4
/ o

Urban Subwatershed Restoration Manual Series

Urban Stormwater

NO 7 ¥ 0.0 5 _ U.59

TKN 14 1.5 1.5 14 20 0.74

Total N 2.0 2.1 2.1 2.09 2.28 1.33

Dissolved P 0.13 0.18 0.11 0.10 0.20 0.13

Total P 0.27 0.31 0.22 0.25 0.25 0.31

Dissolved Cu’ 8.0 7.0 7.57 8.0 10.9 i

Total Cu 16 12 1z 20.8 34.7 10

Dissolved Zn” 52 315 59 112 o1 i

Total Zn 116 73 150 199 200 40

Source: Pitt et al., 2004. Casorsin: o
' MPN/100 mL, which represents the most probable number (MPN) of bacteria that would be found in WATERSHE
100 mL of water PROTECTIO
2 Cu and Zn values are shown in ug/l Manual 3

Re’rroﬁ’r Practices

Appendices
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septic issues
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- [~ Other Pathogen Related Data

YWildlife loading rate [orgdanimal/per day) |5.EIEIE +03
Wildlife denstiy [animals/square mile) |25
Wildlife/Urban die-off rate E
Urban EMC [org/100ml] |7 00E+03
Septic loading rate [orgdperzon per day) |2 O0E+09
Sepﬁc sysiem M alfunctioning system rate 0
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Simulating Failing Septic Systems

Failing septic system bacteria load =

= (# of failing systems) x (# people/system) x (bacteria load/person)

Assumptions:

1. Assume all parcels >30 m from sewer are on septic
2. 1 structure /parcel and 2 people/structure

5. 1% of septic systems are failing

Bacteria load /person/day obtained
from available literature




Selecting and adding septic systems data

Septic Loading
Rate

Lowe, K.S., N. Rothe, J. Tomaras, K. DeJong, M Tucholke, J. Drewes, J. McCray
and J. Munakata-Marr. 2007. Influent Constituent Characteristics of the Modern
Waste Stream from Single Sources: Literature Review. Water Environment

Research Foundation.

Table 3-8. Literature Values for Concentration of Select Microorganisms Found in STE.

Ciher Pathocen Felated Data

Wildlife loading rate [orgdanimal/per day) W
wildlife derstiy [animals/square mile) I
Wildlife/Lrban die-off rate E
Urban EMC [org/100m] FOOE+03
Sephic loading rate [org/perzon per day) 200E+09 I
M alfunctioning zystem rate ||:|—
W TP loading rate [cfud100ml) T
15

| Organism/Organism Tvpe

Mean cfu'/100ml or pfu’/100ml

Fecal Coliforms

Coliphages/Viruses

1.1 x 10° (Brown et al., 1980)
4.2 x 10° (Ziebell et al., 1977)
1.9 % 10°(Ziebell et al., 1977)
4.2 x 10° (McCoy and Ziebell, 1975)
6.4 x 10" (Brown. et al., 1980)

Total Coliforms

3.4 x 10°(Ziebell et al., 1977)
5.7 x 10°(Ziebell et al., 1977)

Fecal Streptococci

3.8 x 10° (Ziebell et al., 1977)
1.6 x 10°(Ziebell et al.. 1977)
3.8 x 10° (McCoy and Ziebell, 1975)

Total Bacteria

3.4 x 10° (Ziebell et al., 1977)
3.0 x 107 (Ziebell et al., 1977)
3.4 x10® (McCoy and Ziebell, 1975)

1 : = : ; 3

I* ctu, colony forming units: refers to bacterial counts
2 ! : % 9

1~ pfu, plaque forming units; refers to viral counts



Watershed Modeling Workshops

»  Shared decision making

»  Collaboration in setting up the model

»  Training to enable DES staff to model

i~ Runoff Coefficients by Source

Rural Runof  Dis NmgiL Dis Fmyil Fstt Baealles A e — - B S e ks
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Watershed Based
Plans

Characterization and
analysis of
watersheds supports
development of
Watershed Plans and
implementation of

mitigative actions.

Source: U.S. EPA. 2008. Handbook for
Developing Watershed Based Plans to
Restore and Protect our Waters.

Steps in the Watershed Planning and Implementation Process

1. Build Partnerships

« |dentify key stakeholders
e |dentify issues of concern
» Set preliminary goals

o Develop indicators

e Conduct public outreach

2. Characterize the Watershed

= Gather existing data and create a watershed inventory
« |dentify data gaps and collect additional data if needed
= Analyze data

« |denlify causes and sources of pollution that need to be conlrolled

« Estimate pollutant loads

3. Finalize Goals and Identify Solutions

« Set overall goals and management objectives

o Develop indicators/targets

« Determine load reductions needed

e |dentify critical areas

» Develop management measures to achieve goals

4. Design an Implementation Program
e Develop implementation schedule

= Develop interim milestones to track implementation of management measures
o Develop criteria to measure progress toward meeting watershed goals

« Develop monitoring component
e Develop information/education component
» Develop evaluation process

= |dentify technical and financial assistance needed to implement plan

» Assign responsibility for reviewing and revising the plan

YVYVYYYVY

Characterization and

Analysis Tools

GIS

Statistical packages
Monitoring

Load calculations
Model selection toals
Models

Databases
(environmental and
social tools)

5. Implement Watershed Plan

= |Implement management strategies

« Conduct monitoring

= Conduct information/education activities

6. Measure Progress and Make Adjustments
« Review and evaluate information

= Share results

e Prepare annual work plans

= Report back to stakeholders and others

* Make adjustments to program

Watershed Plan
Document

O



Project Accomplishments

71 Project Goals
o ID greatest contributing watersheds

o1 Propose watershed restoration based on modeling

1 Created Framework for watershed based planning
o Includes septic system management plans

01 Set-up to apply for 319 Funds
o Blazing a trail with AVGWLF-E




Project Team
thank you to...

Sonya Carlson, Teresa Ptak, and others, NHDES Beach Program
Jody Connor, NHDES Limnology Section

Chris Nash and Matt Wood, NHDES Shellfish Program

Andy Chapman, NHDES Watershed Program

Rob Livingston, NHDES IDDE Investigator

Jay Baas, NHDES Subsurface Section

Andrew Cornwell, NHDES Database Manager

Dr. Steve Jones, UNH Microbial Source Tracking Investigator
Dr. Pete Shanahan, Senior Modeling Advisor

Dr. Barry Evans, AVGWLF developer and adyisor

Cayce Dalton, Lead modeler



And, Thank You all for Coming.

!’." NEW HAMPSHIRE
- DEPARTMENT OF
Environmental

Services

Questions anyone?

Jessica Devoid (603)271-2964 jessica.devoid@des.nh.gov
Ken Hickey (978) 597-3390 kenh@fbenvironmental.com
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