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Question

»>What is the condition of the resource?

2

7

| j > |s the condition changing over time?

% >How do we restore and enhance the resource?

“I

2 »How do we protect and maintain the resource?

; -ﬁb

>How do we improve our programs?

Defining Monitoring Goals

Goal

Status
Trends
Restoration
Protection

Program Support




2z Sampling sites
7. Where

2 Sampling frequency
7 when

2 Indicators |
7 what




Sampling Strategies

'::f;‘? Status All Low Flow Response
f Trends Impaired Continuous Exposure
Restoration | PS Impaired Low Flow Exposure
NPS Impaired | Annual Cycle | Exposure

Rainfall
f/ | Protection Clean Continuous | Exposure
Programs All Continuous Exposure




% . MA Program Strategy

' Status All Low Flow Response
, Trends Impaired Continuous Exposure
Restoration | PS Impaired Low Flow Exposure

NPS Impaired | Annual Cycle | Exposure
E Rainfall
J/ | Protection Clean Continuous | Exposure

Programs All Continuous Exposure




MA Program Success

“ '.' Status

18% river miles | 82% unmonitored
Restoration Point Sources NPS
® [ Trends No $ 4.5 Billion in
WWTF’s
B | Protection No Acid Rain
: Mercury
Programs No Nutrients

Toxics




What's Missing?

Status All Low Flow Response
Trends Impaired Continuous Exposure
Restoration | PS Impaired Low Flow Exposure
NPS Impaired | Annual Cycle | Exposure

Rain/events
Protection Clean Continuous Exposure
Programs All Continuous Exposure
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? ,, N5 Year Rotating Basin Approach

Gam Spatial Density Lose Temporal Continuity
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¢ 2 5-6 basins/year

Multiple visits/site
i~ Multiple sites

7 Seasonality

AL
AN

15 years for trends 2 Hydrograph
2 Avoid clean sites 2 Long term cycles (El Nino)

0 :
322 Avoid small streams

(Yo
1) |




MA Monitoring Program

EFFECTS

75% of
all river
miles
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/) Large Scale Programs

i
. NAWQA 2, FERC
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2 NASQUAN 2 TMDL
e 2 NARS 2, STREON
gt - NEON , HBN
= 2 NSIP 2 COE Flood Control
& 2 FEMA 2 MWRA Reservoirs
2 Nat. Weather Service 2z LTM
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BLE - Climate Change # 309b



Multipurpose Monitoring

N, 9%




#; Stream Gages are the Workhorses

7 -~ Frequency

: 7. Continuous-Long term

& - Continuous Flow Monitoring
£ 2 Hydrologic context

7 Real time reporting

7 Surrogate sampling



Types of Sites

Status All Low Flow Response
Trends Impaired Continuous Exposure
Restoration | PS Impaired Low Flow Exposure
NPS Impaired | Annual Cycle | Exposure

Rain/events
Protection Clean Continuous Exposure
Programs All Continuous Exposure




(7 50 Strategic Sites

':“ | * Tre n d S

18 Abatement Point Source Success
projects
Trends 19 Loading NPS Success
. (67% land area) Nutrient Loadings
Protection | 13 Ecoregions Climate Change
Urbanization

Acid Deposition

& | Programs

All 50

Criteria/Policy




StateW|de Strategic Network

i | Status

All Low Flow Response
Trends 37 Continuous Exposure
Restoration | PS Impaired Low Flow Exposure
NPS Impaired | Annual Cycle | Exposure

E Rain/events
J/ | Protection K Continuous | Exposure
Programs 50 Continuous Exposure




Current Monitoring Program

EFFECTS

75% of
all river
miles




7 Local Network

B
._ Goal Sites Frequency | Indicators
' Status All Low Flow Response
Trends Impaired Continuous Exposure
Restoration | PS Impaired Low Flow Exposure
NPS Impaired | Annual Cycle | Exposure
g Rainfall
Protection Clean Continuous Exposure
Programs All Continuous Exposure




#' The Problem with Headwaters

7 75% river miles
2 4,000 segments

2. Any realistic state monitoring program for response
or exposure indicators will leave the vast majority of
streams unsampled.



#' Headwater Monitoring Options

%7 - Probabilistic (generic)
: 2 D problems

21D Threats

® - Targeted (site specific)
: 2 Geo-target solutions

2. Diagnose and fix

2. Track Improvements
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Indicator Levels

S8 | Response

Biota
EWENE

B | Exposure

Water Chemistry
Sediment Chemistry
Flow Regime
Physical Habitat
Fish Tissue

kS, | Stressor

Land Use
Loadings

R | Administrative

Permits
WWTF Construction




EXPLANATION

Cumulative impervious cover, in percent
D Oto4
[ ] Greaterthan 4 to 8
[ Greater than 8 to 12
[ Greater than 12 to 16

[l Greater than 16 22
I:l Areas of direct coastal discharge not analyzed 30 MILES
for cumulative impervious cover |

= Major basin boundary 10 20 30 KILOMETERS

<

From USGS and MassGIS data sources, Massachusetts State Plane
Coordinata System, Mainland Zone

Figure 24.  (A) Cumulative percent impervious cover in Massachusetts subbasins. (B) Cumulative percent impervious cover in Massachusetts 12-digit Hydrologic Unit
Code (HUC-12) basins.




Headwaters Strategy

Goals Strategy
Status Impervious Cover Model
| Trends Probabilistic Monitoring
Restoration Impervious Cover Model
Protection Statewide Network
Program Support Volunteer Monitoring
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Time Scales

SECONDS
103 104 10° 106 107 108 10°

SUSPENDED SOLIDS

NUTRIENTS

DISSOLVED SOLIDS

DAY MONTH  YEAR

HOUR WEEK SEASON DECADE
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Overall Time and Space Scales

SPACE SCALE

Dissolved
Solids

Toxicity

Nutrients

Suspended
Solids

Dissolved
Oxygen

Bacteria

Habitat

1 Statewide

X

Chronic

X)

(X)

2 Basins

(X)

X

X

3 Local

TIME SCALES
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# Volunteer Monitoring

7 - Local space scales

. 2 Visual and low tech methods
2. Habitat -"Unified Stream Assessment” (USA)
7. Bacteria - Coliert™

a 7. Aesthetics- “Stream Walks”

2} = Not chemistry or biology

l by
.«‘f:'_‘.
a‘? 2

I:'_.' f

4
P
t



SMART Networks

' Status All Low Flow Response
< (79% P.M.)
Trends 37 Continuous Exposure
Restoration | PS Impaired Low Flow Exposure
' NPS Impaired | Annual Cycle Stressor
(ICM) Rain/events

Protection 13 Continuous Exposure
Programs 50 Continuous Exposure




SMART Networks Summary

Statewide Continuous Trends
Protection
Program Support
Basins 5 year Cycle Point Source
Restoration
Local Flexible Nonpoint Source

Restoration




‘ Natural Partnerships

Statewide

Federal/State

Flow
Sediment
Nutrient loading

Basins

State/Municipal

Biology
Chemistry

Local

State/Local

Habitat
Bacteria
Aesthetics







STATUS
ID Problems

Problems?

RESTORATION
Diagnose and Fix

TRENDS
Document
Improvements

PROTECTION
ID Threats

Improvements?

PROGRAM
SUPPORT
Improve Programs
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