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REGULATORY BACKGROUND

• Bangor Streams on the 303 d list include;

•Birch Stream
•Penjajawoc
•Arctic Brook
•Shaw Brook
•Capehart Brook
•Sucker Brook
(listed under Hampden)



Maine Water Classification
Class DO Bacteria Habitat Aquatic Life 

(Biological)  
Narrative Criteria

Class AA as naturally occurs as naturally 
occurs

free flowing 
and natural

No direct discharge of 
pollutants; as naturally 
occurs

Class A 7 ppm;
75% saturation

as naturally 
occurs

natural as naturally occurs

Class B 7 ppm; 75% 
saturation

64/100 ml 
(g.m.*) or
427/100 ml 
(inst.*)

unimpaired Discharges shall NOT 
cause adverse impact 
to aquatic life

Class C 5 ppm;
60% saturation 

142/100 ml 
(g.m.*) or
949/100 ml 
(inst.*) 

habitat for fish 
and other 
aquatic life

Discharges MAY 
cause some changes 
to aquatic life



Penjajawoc Stream Studies
• 2001 – 2003 DEP Water Quality Monitoring
• 2003 Tetra Tech – IC & Loading Model 
• 2003 Parish – Prelim Geomorphology Study
• 2004 Stressor ID Workshop – DEP 
• 2006 Parish – Intensive Geomorphology
• 2006 ENSR - SWMM Modeling 
• 2007 WBRC - Hydrocad Model & BMP Retrofits
• 2007 FB Environmental – Buildout and IC
• 2008 CH2MHill Technical Memorandum 



DEP Monitoring
• Water Quality Monitoring

– Temperature
– Dissolved Oxygen
– Sediment
– Nutrients
– Toxins

• Aquatic Life Monitoring
– Bug count (macroinvertebrates)

• Maine has no numerical 
standards



Water Quality Monitoring



Bugs are the Target

Rock bag

Pollution-
intolerant 
stonefly

Pollution-tolerant leech

Caddis flies



Tetra Tech – IC ~ Loading
P8 Urban Catchment Model -

Predicts generation and transport (“loading”) of 
stormwater pollutants based upon hydrological 
data + BMPs

Table 4.2. Unit area annual pollutant loads

WATERSHED
UPPER 
(REF.)

LOWER 
(IMPAIRED

)

UNNAME
D (REF.)

PERCENT 
REDUCTIO

N1

TSS (tons/acre/year) 0.048 0.148 0.057 64%

TKN (lb/acre/year) 2.150 5.786 2.480 60%

TP (lb/acre/year) 0.441 1.223 0.512 61%

Cu (lb/acre/year) 0.049 0.131 0.056 60%

Pb (lb/acre/year) 0.023 0.068 0.027 63%

Zn (lb/acre/year) 0.229 0.617 0.265 60%

Hydrocarbons 
(lb/acre/year)

2.856 8.504 3.373 63%



Parish - Geomorphology

• Stream bank 
Restoration 
– Specific techniques 

for targeted areas of 
the stream

– Erosion Control
– Improved 

Stormwater 
Management



Results of DEP Stressor Workshop



ENSR – SWMM
• Storm Water Management Model
• Predicts Total Annual Load of Nutrients 

based upon rainfall and existing BMPs

Numbers at top of columns represent sections of the stream



WBRC Architects & 
Engineers

Based upon Hydrologic Model -
Provides Retrofits and Low Impact 
Development BMPs that will:

 Reduce nutrients from stormwater

 Reduce volume of stormwater 
during frequent storm events

 Increase base flow 

 Improve thermal conditions



FB Environmental - 2006 
Impervious Cover Buildout Analysis

1. Determine current IC ~ 13%

2. Estimate increase in IC if 
fully developed under 
current zoning ~ 23%

3. IC increases by 77% if 
zoning does not change



CH2MHill Tech Memo
• To review & summarize existing data
• To tease out gaps in data
• To recommend alternative models
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