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80% of water supply for 
Scituate comes from the 
First Herring Brook 
watershed 
 
40% comes from surface 
water 

Avg. winter demand is 
1.36 mgd 
Summer demand can 
be  up to 2x 



!Þ

!Þ

!Þ
!Þ

!Þ

!Þ

!Þ

#*

#*

#*
#*#*

#*

Tack	  
Factory	  
Pond

Old	  Oaken	  
Bucket	  Pond

Satuit	  Meadow
First	  H

erring
	  Brook

Tan	  Brook

Clapp
	  Brook

Legend
Public Water Supplies

!Þ Community Groundwater Source

!Þ Surface Water Intake

#* RIFLS sites
Watershed

Flow Goal Locations
Downstream
Cranberry Diversion
Eisenhower Ln
Upstream 

0 10.5 Miles ±RIFLS	  Sites
Stream Gauges and 
Water Supply 



!Þ

!Þ

!Þ
!Þ

!Þ

!Þ

!Þ

#*

#*

#*
#*#*

#*

Tack	  
Factory	  
Pond

Old	  Oaken	  
Bucket	  Pond

Satuit	  Meadow
First	  H

erring
	  Brook

Tan	  Brook

Clapp
	  Brook

Legend
Public Water Supplies

!Þ Community Groundwater Source

!Þ Surface Water Intake

#* RIFLS sites
Watershed

Flow Goal Locations
Downstream
Cranberry Diversion
Eisenhower Ln
Upstream 

0 10.5 Miles ±RIFLS	  Sites
Stream Gauges and 
Water Supply 



Volunteer Monitoring  
•  NSRWA and First Herring Brook Watershed Initiative (FHBWI) 

interested in restoring herring population and instream habitat 
•  MA Riverways Program’s River Instream Flow Stewards program 

helped FHBWI monitor stream flow by installing gages, developing 
rating curves, and training volunteers. 

Volunteers read the staff gages FHBWI Volunteers measuring flow 



Water shuttled 
in summer 



 
May 28, 2004 

October 1, 2003 

Eisenhower Lane RIFLS Site 

 
Eisenhower Lane stream 
segment links Reservoir and Old 
Oaken Bucket – water 
department controls releases  



Fish runs and dams 
Current ladder would need 6 cfs 
to work 

Old Oaken Bucket Reservoir 

Top of ladder 



Project Impetus 
•  Town became interested in restoring herring to First 

Herring Brook 
•  At the same time, the town was reaching its permit limit 

and applied to increase its authorized withdrawals from 
1.73 mgd to 1.85 mgd. 

•  Letters sent to DEP stating their interest in maintaining 
enough flow in the river to restore a herring run, while 
meeting the needs of the town. 

•  Current permit states that the town should continue 
partnerships and investigate restoration feasibility. 

FHBWI Volunteers measuring flow 



Environmental Flow Goals 
Provide flow that is protective to species like: 
•  Alewife and Blueback Herring 
•  American eel 
•  Rainbow smelt 

 
 
Water levels that maintain depth and area for spawning and 

flow for ladder function 
Minimum flow for survival of stream organisms 
Timing is also very important – bioperiods  
(inmigration, outmigration) 
 
Replicate natural flow conditions as closely as possible 
 

 



Allows modeling of: 
- Natural (pre-
development) 
- Current 
- Different management 
scenarios (released 
flows, new ladders or 
wells, dredging, etc) 

Grant to Nature 
Conservancy to do pilot 
project  



Model Conclusions 
•  The model showed that the difficulty in meeting both water supply and 

environmental goals is limited to certain months and weeks during the 
year – late summer and early fall 

•  Results provide the pieces necessary to develop a system design and 
operations plan to meet all goals. 

•  Objectives and water needs may be met or partially met by 
infrastructure modification and improvements, including: 

•  Increased use of demand management 
•  Improved fish ladders 
•  Modifications of dams to allow more effective management of 

current surface water supplies (e.g. easy change of water levels 
at spillways) 

•  Finding additional sources (including demand mgmt) 



Implementation of Model 
Results 

Grant from MassDER 
– Lawn Irrigation Restriction - Opportunity to gain/

save water through conservation during summer peak 
water use periods 

– Operational Plan for the Water Division – 
Minimum flows and fish ladder depth targets 

– Radio Meters for High Water Use 
Neighborhoods - faster information about water use 
in problematic areas 



Lawn Irrigation Restriction 

•  Irrigation systems only 
•  Memorial Day-Labor 

Day 
•  Water 1x/week on day 

based on voting 
precinct 

•  Based on pilot effort in 
Franklin, MA (used 
trash days) 

•  Brochure sent to all 
water customers 



With	  businesses	   Without	  businesses	  
%	  total	  use	   MGD	   %	  total	  use	   MGD	  

Top	  5%	   21.7	   0.332	   19.2	   0.282	  
Top	  10%	   32.1	   0.489	   29.8	   0.436	  
Top	  25%	   53.5	   0.817	   51.9	   0.760	  
Top	  50%	   77.2	   1.179	   76.5	   1.119	  
Bo@om	  50%	   22.8	   0.348	   23.5	   0.345	  

Percent of total town water used 

High water users use proportionally more water, on average, in 
summer 

• Average and median households increase ~0% in summer 
• Top 25% increase ~2% 
• Top 10% increase ~7% 
• Top 5% increase ~25% 

Water Use Analysis (from billing data) 



0	  

10	  

20	  

30	  

40	  

50	  

60	  

70	  

80	  

90	  

100	  

0	  

1	  

2	  

3	  

4	  

5	  

6	  

7	  

8	  

9	  

Ja
n-‐
07
	  

Fe
b-‐
07
	  

M
ar
-‐0
7	  

A
pr
-‐0
7	  

M
ay
-‐0
7	  

Ju
n-‐
07
	  

Ju
l-‐0

7	  
A
ug
-‐0
7	  

Se
p-‐
07
	  

O
ct
-‐0
7	  

N
ov
-‐0
7	  

D
ec
-‐0
7	  

Ja
n-‐
08
	  

Fe
b-‐
08
	  

M
ar
-‐0
8	  

A
pr
-‐0
8	  

M
ay
-‐0
8	  

Ju
n-‐
08
	  

Ju
l-‐0

8	  
A
ug
-‐0
8	  

Se
p-‐
08
	  

O
ct
-‐0
8	  

N
ov
-‐0
8	  

D
ec
-‐0
8	  

Ja
n-‐
09
	  

Fe
b-‐
09
	  

M
ar
-‐0
9	  

A
pr
-‐0
9	  

M
ay
-‐0
9	  

Ju
n-‐
09
	  

Ju
l-‐0

9	  
A
ug
-‐0
9	  

Se
p-‐
09
	  

O
ct
-‐0
9	  

N
ov
-‐0
9	  

D
ec
-‐0
9	  

Ja
n-‐
10
	  

Fe
b-‐
10
	  

M
ar
-‐1
0	  

A
pr
-‐1
0	  

M
ay
-‐1
0	  

Ju
n-‐
10
	  

Ju
l-‐1

0	  
A
ug
-‐1
0	  

Se
p-‐
10
	  

O
ct
-‐1
0	  

N
ov
-‐1
0	  

D
ec
-‐1
0	  

Ja
n-‐
11
	  

Fe
b-‐
11
	  

M
ar
-‐1
1	  

A
pr
-‐1
1	  

M
ay
-‐1
1	  

Ju
n-‐
11
	  

Ju
l-‐1

1	  
A
ug
-‐1
1	  

Se
p-‐
11
	  

O
ct
-‐1
1	  

N
ov
-‐1
1	  

D
ec
-‐1
1	  

Ja
n-‐
12
	  

D
ai
ly
	  H
ig
h	  
Te
m
pe

ra
tu
re
	  (°
F)
	  

Pu
m
pi
ng
	  (m

gd
)	  &

	  P
re
ci
pi
ta
:
on

	  (i
n)
	  

Precip	  

30	  per.	  Mov.	  Avg.	  (Pumping)	  

30	  per.	  Mov.	  Avg.	  (Temperature)	  



Results	  from	  Summer	  2011	  

•  170	  million	  gallons	  used	  in	  summer	  (JJA)	  2011	  compared	  
to:	  
–  197	  MG	  (recent	  min.	  in	  2009,	  +27MG)	  
–  219	  MG	  (average	  2007-‐2010,	  +49MG)	  

–  245	  MG	  (recent	  max.	  in	  2007,	  +75MG)	  

•  Average	  daily	  pumping	  in	  summer	  2011	  =	  1.84	  MGD	  
compared	  to:	  
–  2.12	  MGD	  (recent	  min.	  in	  2009,	  +0.28MGD)	  

–  2.37	  MGD	  (average	  2007-‐2010,	  +0.53MGD)	  	  
–  2.66	  MGD	  (recent	  max	  in	  2007,	  +0.82MGD)	  
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Other	  municipal	  benefits	  

•  The	  Town	  used	  more	  groundwater	  than	  surface	  (pond)	  water,	  meaning	  
be@er	  tas[ng	  water	  and	  a	  reduc[on	  in	  treatment	  chemicals	  

•  The	  Town	  could	  run	  the	  system	  at	  lower	  pressure,	  reducing	  water	  main	  
breaks	  from	  123	  in	  2010	  to	  29	  in	  2011	  and	  resul[ng	  in	  ¼	  the	  complaints	  by	  
customers	  about	  “brown	  water”	  

•  The	  Town	  met	  the	  state	  mandated	  average	  of	  65	  gallons/person/day	  with	  
an	  average	  use	  of	  63	  gpppd	  

•  The	  Town	  avoided	  a	  water	  ban	  on	  all	  residents	  -‐	  including	  homes	  with	  
irriga[on	  systems.	  	  (Three	  neighboring	  towns	  had	  mandatory	  bans	  on	  
outdoor	  water	  use	  last	  summer)	  

•  82%	  of	  customers	  felt	  the	  restric[on	  was	  a	  good	  idea	  

•  Poten[ally	  saved	  enough	  that	  they	  may	  not	  have	  to	  find	  addi[onal	  sources	  
(which	  cost	  a	  lot!)	  

	  



Cost/Benefit	  

The water division saved $45,200 in chemicals and 
$21,400 in labor in 2011 compared to 2010 
 
But, lower water billings in July-November 
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• Interim plan until fish ladders are replaced and a weir installed at OOB 

• Minimum flows downstream of Reservoir and Old Oaken Bucket (as measured at stream 
gauges) 

• Flows superseded by fish ladder depths in April/May (inmigration) and Sept/Oct 
(outmigration) except in drought conditions 





Current and next steps in 
project 

•  Adaptive streamflow releases – this spring was a 
great example!  

•  Collect data to keep analyses current (water 
consumption, instream and biological data and 
herring counts!) 

•   Refine and improve water conservation efforts 
•  Work with town to seek sustainable, additional 

water sources 
•  Seek funding and resources to upgrade system 

infrastructure (fish ladders, weir) 
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