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Site Evaluation Process
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e Learn about:

* Engineering Method - :
* Developing Stormwater Treatment m‘a% dade i
Site assessment technique e
Basemapping

Data Collection

* Complete:
* Site assessment
* |dentify problem areas
* Design concept level Optimal
Conservation Practices
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The Engineering Method

* Steps engineers follow to solve a problem

* [terative
Ask:
B dentify the
L~ need and —_—
P constraints ~N\

lmprulv=: Research:

Redesign the problem
as needed

| ENGINEERING -
) DESIGN PROCESS (G e

and evaluate Deve_l:]p o o
rototype possible o
PR solutions review new

Create; Pzan:
Builda = o
promising
prototype 8 — - solution

Image from teachengineering.org
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The specific terms used to describe the engineering method may vary, but the concepts are
the same.



Identify Problem — Ask
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Define what the problem is. Ask questions. Specify goals for what you will solve.

We may be looking for where dirty water collects or where erosion is occurring.

This may apply to any type of problem. Maybe there is flood issue. Maybe a road that
always has traffic jams.



Data Collection — Research

7'\ MILONE & e
#.% MACBROOM CREEK

Collect information that will help solve a problem.
How much water gets to a location.
Are there sensitive natural resources or utilities that need to be avoided.

What are the elevations, slopes, or other data we need.



Alternatives Analysis — Imagine and Plan

—~ 3 T &
= 3 w5 & H . °
Swanton Stormwater £ £ 23 £ E S £ 3T . g
Alternatives Analysis Summary 23 2g Eg E& = g gk % S gg gy
Matrix, Outfall #34, Wavolume g3 §s &% H2 & 23 £ 3 g 25 E%
=13acft, 56,6278 s 3 £ 88 85 § 3 g ¢ 5 . %58 58
o 38 38 85 88 =53 8¢ 5 5 £ 25 95 g £
Bl =& £8 &8 2z g8 g 2 & 88 &3 8 2 Notes
3/28/2016
PRE-TREATMENT OPTIONS
Hydrodynamic Separator - Contech single Vortechs 9000 sized for total WQflow of 8.1 cfs all
Waflow only, high flow 56,628 100% 8% | 6% | 8% | 67% 07 |$ 42000 VEs | + |+ |largerflowsbypassed around unit. Designed around average
bypassed particle size of 50 microns.
Contech Twin Vortech 16000sized for total WQflow of 8.1 cfs with
Hydrodynamic Separator - Full
Flow of Pipe 56,628 100% 89% | 7% | 8% | 7% 23 $ 130000 YES | + | + |maxflowof40cfs. Designed around average particle size of 50
microns.
! SiteSaver 5526-86 sized for Waflow of 8.1 cfs with max flow of 40
Hydrodynamic Separator - '
56,628 100% 8% | NR | 8% | NR 14 s 79000 YES | + + | cfs from Brett Hughes from StormTrap. Designed around average
SiteSaver, Waflow, 86 microns
particle size of 86 microns.
Hydrodynamic Separator - SiteSaver 5595-100 sized for max flow of 40 cfs from Brett Hughes.
Sitesaver, Full Flow of Pipe, . 134,000 VES |+ + |from StormTrap. Designed around average particle size of 100
100 microns microns.

Brentwood StormTanks (2,280 18" Units). A portion of the volume

204000 NO |+ + |would be filled with groundwater for part of each year. No
infiltration expected due to high

Contech Stormfilter sized to polish 2 cfs for phosphorus removal.

25% (2 cfs of the 8.1 cfs ) of the water quality flow would be

= |diverted tothis unit after the Vortechs. Every ~3years exchange

cartridges, @ $250/ cartridge =40 * $250=$10,000

Contech Jellyfish filter JF 10-11-3 sized to polish 2 cfs for

phosphorus removal. 25% (2 cfs of the 8.1 cfs ) of the WQlflow

diverted to this unit after pre-treatment. Every ~5+ years replace

cartridges, @ $650/ cartridge =14 * $650 = $9,100

Contech Jellyfish filter JF12-21-5 sized to polish 4 cfs for

phosphorus removal. 50% (4 cfs of the 8.1.cfs ) of the Waflow

diverted to this unit after pre-treatment. Every ~5+ years replace

cartridges, @ $650/ cartridge =26 * $650 = $16,900

StormTrap Kraken filter KF8-16-60 sized to polish 2.2 cfs for

phosphorus removal. 27% (2.2 cfs of the 8.1 cfs) of the water

quality flow . Every 5-10years replace cartridges, @ $150/

cartridge =114 * $150= $17,00 LEWIS
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154,000 YES | o

126000 YES | o

Jellyfish Filtef® 182,000 YES | o

Kraken Filter, 2 = 117,000 YES | o

What could be possible solutions?
For each solution how well does it meet our goals?

Goals could be the level of treatment, the reduction in flooding, and factor in cost or other
constraints.

Choose a solution that seems to best meet project goals.



Design - Create / Test / Improve

i
p AR 4" OIETER: OPERATION AND MAINTENANCE NOTES §
: rone
[ TRAVEL SURPACE T0 HAINTAIN LOW POINT AT 1. THE CONCEPTUAL STORMVATER PLAN HAS BEEN DESIGNED T0 MINIIZE g
g e NTImoFACCESSTO MAINTENANCE T THE SYSTEM AND ONLY REQUIRE MANTENARCE THAT CAN 2
5 — 2. PERIODICALLY, ICLUDING AFTER LARGE STORMS AND REGULARLY DURING THE Sk
FALL, REMOVE LEAVES AND OEBRIS ACCUMULATED AT THE CULVERT AND AT FLTER 3
B K
. 3. THE ACCUMULATION OF SEDIMENT WITHIN THE BIO-RETENTION AREA SHOULD BE gl
EXISTING MONITORED AND INSPECTED A MINIMUM OF ONCE ANNUALLY. REMOVE SEDIMENT 3 giis
Slaraoe AETER APPROXINATELY 13 INCHES OF SEDIMENT HAS ACCUMULATED =1
STONE FILL, EXTEND 187 ADJACENT SWALE 4. SWALES ARE EXPECTED TO REQUIRE RESHAPING AND REMOVAL OF SEDIMENT 9
TRCTR G RO RE PROPOSED GRADE APPROXIMATELY EVERY 5 TO 10 YEARS.
CompACTED  CRusHED R 2 e P ARCH 5. THE SIORETENTION AKEA, FLTER BERMS, AND SWALES CAN BE MOWED OR
STONE BACKFILL, BXTEND e GRUSH HOGGED AT THE END OF EACH GROWING SEASON
" BELOW CULVERT TO oNG " 6. MAINTENANCE OF THE SYSTEM SHOULD ONLY OCCUR DURING LOW FLOW AND IN
o8 OF CUVERT THE GROWING SEASON AFTER SHAING RUNOFF
cross secrion 7. RESEEDING OF THE SPECIIED SEED NI\ SHOULD OCCUR AFTER REMOVAL OF A
SEDINENT FRoM THE B10-RETENTION AKEA O REGHAPING OF SWALES H
2
APPLY 1 THICKNESS STONE OVER
ENTIRE CROSSING SURPAGE, USE row
FLLIVGE 1 (050 = 41, OR €
EROSION STONE AS PER P P
INDUSTRIES, NEW HAVEN, VT i
seomenT oasin
2 :
B 50 — z
T . == (o g
— 1 VaRies H
H
TOP OF BANK_ TOP OF BANK STONE FILL TYPE II (DSO = 12"). H
ORG 12" EROSION STOVE A3 H
P FE INOUSTRIES, NEW E
BLAN VIEW HAVEN, 25 ¢
" sio-RETENTION g3t
: FIELD ACCESS CULVERT s soTrom 8
[l NOT TO SCALE 5 ol 58 £3
1 WIDTH= L HETRS £
. Hatin HEHS
H CROSS SECTION SE = |
il =
EES e SToNE A MININUM O 18 INCHES INTO BANKS AND BOTTOM To e
! PREVENT CUTTING AROUND THE ENDS OR UNOER THE FILTER BERM . i
: NOT TO SCALE 13

Develop plans that show location, size, materials needed.
Show views from above, cross sections, profiles, and images that give specific details.
Test if the design meets the goals and constraints

Improve if needed — maybe even going back to earlier stages for more data collection or
alternatives



Implementation - Construction
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Exciting!
See the final product- your fix- put into action.

As engineers we usually oversee construction to make sure our designs are built correctly.



Design Process

 See Handout

LEWIS
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Review all the steps
ask students how they might be able to do different parts

Identify which sections engineers may need to do for more complicated projects.



Mapping with ANR Atlas

Floodplains, River Corridor, Wetlands:
http://anrmaps.vermont.gov/websites/anra/

Precipitation:
http://precip.eas.cornell.edu/

* Show some
examples of
basemaps and how
to get them

LEWIS
)
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Go to ANR Atlas and click through some of the base map information

10
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Site Assessment — Desktop Work - Homework

* Aerial Photograph
Topography
Soils
Wetlands
Property Lines

* River Corridor
Fluvial Erosion
Hazard Zone
FEMA Floodplains,

Floodway

Stormwater Permit?

12



e Scale
* Basemapping
* Orientation

LEWIS
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Using pre-made map of their school have students identify how to read the map
Have them find landmarks they recognize
Turn map to match the orientation of the classroom

Discuss scale, how much smaller the map is from real life

13



Problem Identification — Point Source

14



Problem Identification — Non-Point Source

15



Site Assessment — Fieldwork

 Review handout

LEWIS
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Go back to handout — tell them that the Pre-Project Development and Desktop work have
been done and they will be starting with a map

Go through Site Assessment Field work — what they will be looking for and drawing on the
maps

Go out and do at least a portion of the site assessment

This could be helpful to have a grounds person at the school join in, but not necessary



Site Assessment - Example

QUTEAL % (2 school Property Stormwater Flow
3.8 ACRES Stream Order —> Overland
e —> Swale
¥V % s — Culvert
| Drainage Area Boundary  — pipe
NRCS Soil Area Boundary

\ %ﬂy B

SHELBURNE
COMMUNITY
SCHOOL

ELEMENTARY SCHOOLS IN MCCABE'S BROOK WATERSHE!

SHELBURNE COMMUNITY SCHOOL

AHEAD OF THE STORM
SHELBURNE, VERMONT

This is an example of a completed assessment.



Site Assessment - Example

(23 school Property Stormwater Flow
Stream Order — Overland

—> Swale

N Strct, 2 Fioar

— Culvert

Drainage Area Boundary  —s- pipe

NRCS Soil Area Boundary

DUMPSTER
AREA

FREAN MAPPING
' LCk SUBWATERSHEDS

binc acraa

W

CB-E
48" DIAMETER

INVERT=117.4°

DRAFT CONCEPT DESIGN

€, not Hidhiy o

ROOF SCHEDULED TO BE REPLACED.
RUNOFF FROM ROOF WILL CONTINUE
TO BE COLLECTED IN STORM PIPES.

ELEMENTARY SCHOOLS IN MCCABE'S BROOK WATERSHED|

SHELBURNE COMMUNITY SCHOOL

AHEAD OF THE STORM
SHELBURNE, VERMONT

PORTION OF ROOF
RUNOFF TO REMAIN
OVER SIDE SIDE

19t Version: 5/17/2016

Zoomed in completed assessment



Ahead of the Storm - Optimal Conservation Practices

The 3 S’s....

* SLOW IT DOWN
* SPREAD IT OUT
* SOAKITIN

LEWIS
)
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Our goal is to identify locations where water is collected and concentrated or where dirty
water is running off impervious surface.

Once identified we will want to consider ways to Slow, Spread, and Soak. Next time we get
together we will review specific ways to do that.

For now, just consider if there is space available where the problem exists to try to fix it at
that location.



Design Plans - Layou

Bio-Retention Area Stormwater Flow
1477 Vegelated Filler Stip —> Overland
(2 school Property —> Swale
) Drainage Area Boundary —> Culvert

2-Elevation Contour, 2012 Lidar —y. pipe

25

W
MOVE DUMPSTERS E v
AWAY FROM SWALE
.
CONSIDER SWALE IMPROVEMENTS
TO INCREASE ROUGHNESS AND FILTERING:
* ADDITIONAL VEGETATION
* STONE OR LOG CHECK DAMS
* FILTER BERMS

INSTALL VEGETATED FILTER STRIP
MODIFY AS OUTLET v ALONG EDGE OF PARKING LOT
CB-E (SEE DETAIL)
48" DIAMETER

21.5'

DRAFT CONCEPT DESIGN

CREATE BIO-RETENTION AREA
AT ROOT AND LAWN RUNOFF

AREA ~ 1,280 SQUARE FEET
VOLUME ~ 1,040 CUBIC FEET

INSTALL DOWNSPOUT
AND STONE SPLASH PAD
WHERE ROOF RUNOFF
TO REMAIN OVER SIDE

This is an example of a design plan that shows treatment areas. This will be something we
work towards during our next working session.

| wanted you to see it so you can visualize why we are doing the mapping now.



Site Assessment Activity — Today’s Goals

Orientation to maps

Begin mapping flow paths

Identify problem areas

Start to identify the subwatersheds

— Point Source

—Non-Point Source

Review Site Assessment Goals in Field
Answer questions

LEWIS
)
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Maps prepared ahead by engineers/teachers so there is something to use in the field for
mapping these items.



Homework — Before next visit together

* Finish site assessment
— Flow path lines
— Erosion areas
— Existing stormwater infrastructure
— Notes on impervious and landuse
— Think about constraints
* |Identify problem areas to discuss next
time
* Review Optimal Conservation Practices
Design Principles Handout

LEWIS
R
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For older students, there is likely not enough time together for students to fully complete
the site assessment. If this is the case, then they will have some homework.

For elementary age this can be adjusted to a shorter site assessment all together.

This ties in the handout given in the AOTS background session.



Site Assessment — Learn from Landowner

LEWIS
»
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Site Assessment — Request Additional Data

5

=
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General Permit No. 3-9010

Cc-1
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Site Assessment — Summarize Assessment

Ahead of the Storm
Existing Conditions Photo Documentation Summary
Shelburne Community School

Ahead of the Storm
Existing Conditions Site Summary
Shelburne Community School

Site Description

‘The Shelburne Community School i located on Harbor Road in Shelburne and all runoff from the school goes to the
MeCabes Brook (Figure 1), Currently stormwater runoff from the roof, parking lots, driveways, playgrounds, and
fields isall collected in  seri tehb d pi i MeCabes Brook. In many
locations runoff travels directly from an impervious surface to the pipe network with no treatment. This project is
to reduce velocity and volume of runoff leaving the site to improve water quality and flood resiliency. Students,
teachers, and staf h of ge patterns and
constraints at the site to this site assessment.

Drainage Patterns

Water generally flows locations.
Drainage area #1 159 d school, the majority

of the school building, and a portion of the front of the school. The roof drainage is collected internal to the Figure 1 Students and engineers together inspect an Figure 3: A cose up view of coch basin i th entrance.
buildingand directly enters the stormwater pipe system. This drainage s collected in a series of catch basins and exsting caxchousn i entronce sfond o fontof schoot fand o front of school that coutd remoin o the overfion
pipes and is discharged through a pips pastthe rts, and out to McCabes ey through pipes

Brook.

Drainage Area #2 collects water from 3.8 acres and includes runoff from the front portion of the school and the
area out to the corner of School Street and Harbor Road. Runoff from the roofs, driveways, parking, and lawn areas
are collected in catch basins and piped out to Harbor Road where it joins a pipe leading to McCabes Brook.

Drainage Area #3 collects water from 62.7 acres, including large portion of the village between the railroad tracks
and Route 7 that drains to a large swale that travels around the east side of the school property. The swale is
naturalized along the fields, goes through a culvert near the tennis court, and then s a straight, rock-lined swale
outto Harbor Road where it enters a stormwater pipe and travels along Harbor Road to McCabes Brook. This
portion of the P e s, and baseball diamond.

No major erosion is visible on the school property. No major drainage issues were identified by the students or
staf

Site Constraints.

The school uses a large the property for that should be e o )

i e i e st e e - e e s ot e i
been Hentlied s posibl ocation o a o eenton it vxity o lons

Soils atthe site are y are not highly The soils have a e el L 0 voriey of o

of C, indicating that nfiration potential islow o runoff i likely o continue and increase with largr storms that s

p area

Possible Treatment Options Identified

1. Create a bio-retention area in entrance island at front of school. Excavate to create depression, plant, and
overflow to existing catchbasins.

2. Improve roof drains near storage at gyms. lash pad, and small bi

3 g palong awale.

4. Move dumpsters away from swale.

5. Increase roughness in swale by adding , check dams, g

4\ MILONE & MACBROOM
& 4 MILONE & MACBROOM
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Design Plans - Watershed Map

OUTEALL (23 school Property Stormwater Flow
| Stream Order —> Overland
l o — Suale
IR T — Culvert
| Drainage Area Boundary
NRCS Soil Area Boundary

SHELBURNE
COMMUNITY
SCHOOL
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Design Plans - Existing Conditions

(23 school Property Stormwater Flow
Stream Order — Overland

N Strct, 2 Fioar

—> Swale

— Culvert

Drainage Area Boundary  —s- pipe

NRCS Soil Area Boundary

DUMPSTER
AREA

FREAN MAPPING
' LCk SUBWATERSHEDS

binc acraa

W

DRAFT CONCEPT DESIGN

ROOF SCHEDULED TO BE REPLACED.
RUNOFF FROM ROOF WILL CONTINUE
TO BE COLLECTED IN STORM PIPES.

ELEMENTARY SCHOOLS IN MCCABE'S BROOK WATERSHED|

SHELBURNE COMMUNITY SCHOOL

AHEAD OF THE STORM
SHELBURNE, VERMONT

PORTION OF ROOF
RUNOFF TO REMAIN
OVER SIDE SIDE




