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Water Control Requirements:

1. The water control system is to be coordinated with the EPSC work.

2. This work shall consist of the construction, material excavation within, dewatering, maintenance and removal of water control system in accordance with the specifications at locations designated in the Plans
or in the Contract.

3. This work shall consist of providing a method for the purpose of constructing, in the dry, a specific foundation or other component of a structure in accordance with Contract requirements.
4. This involves construction, maintenance, and removal of a watertight structure or may involve alternate methods of de-watering and stabilizing the specific site.
5. The Contractor shall obtain any and all necessary permits or clearances for alternate methods.
6. The locations and elevations for excavation shall be as indicated on the Plans.
7. The Engineer may order removal of poor foundation material below the normal designated elevation and replacement with an approved material.
8. Dewatering system elements shown on the plan are approximate

9. Actual location and sizing of dewatering system elements are to be based on current field conditions

10.  During the performance of all work under this contract, the Contractor shall adopt such precautions in the conduct of his operation as may be necessary to avoid contaminating ground or surface water.
11.  All earthwork, grading, moving of equipment, water control and other operation likely to create silting, shall be so planned and conducted as to minimize pollution in any wetland resource area.

12.  Water used for any purpose whatsoever by the Contractor, which has become contaminated with soil, bitumen, salt, concrete or other pollutants shall not be discharged into any wetland resource area.
13.  Under no circumstances shall the Contractor discharge pollutants into a wetland resource area.

14.  The Contractor shall not store fuel or permit any refueling of construction equipment while such equipment is within 100 feet of any resource area.

15.  The contractor shall make all efforts to control the run-off of water and sediment from the project site during path construction.

16.  All work to be done in the dry.

17.  The Contractor shall use such equipment and shall perform his operations in such a manner that boiling or other disturbances of the soil in the construction area will be prevented.

18.  He shall keep the area being excavated dry by such means that water will be prevented from entering from the adjacent soils.

19.  All dewatering and related earthworks shall be conducted in such a manner as to prevent siltation or contamination of the brook.

20.  The pumping discharge shall not be allowed to enter directly into the brook.

21.  The water from the work areas shall be pumped to a sediment system in accordance with the EPSC Plan.

22.  The Contractor shall provide and maintain ample pumps, pipes and other devices to promptly and continually remove and dispose of water from the excavation areas.

23.  The size and configuration of pumps and pipes shall be selected by the contractor.

24.  After having served its purpose, the water control system shall become the property of the Contractor and shall be removed by the Contractor from the site subject to the Engineer's approval.

CTA RoLNN NN

Water Control Procedure:

1. The Water Control System is to control water intrusion into the work areas such that the
work can be performed “in-the-dry”

2. Water control includes all dewatering necessary to accomplish existing bridge removal,
new bridge base material placement, new bridge construction, and new stream bed
construction “in-the-dry”

3. The need and extent of sedimentation systems and dewatering techniques and
sedimentation controls needed to control water and sediment at the site are to be
determined in the field based on current conditions and the EPSC Plan.

4. Provide the means of removing all sediment from water pumped from the excavation areas

5. Apply pumping operations, installation of sandbags, geotextile fabrics, and all other means
to collect, settle, and discharge water back in to the waterway as required during
construction

6. Stream diversions shall be conducted in such a manner as to minimize siltation and prevent
contamination of the waterway

7. Ensure that water control operations neither cause the accumulation of siltation nor any
adverse effect to the water or the environment

8. The effectiveness of the water control method used will vary based on the field conditions
at the time at which the work is being performed

9. Weather monitoring will be required.

10.  If astorm is forecast additional adequate measures are to be at the ready to handle
anticipated flow increases.

11.  Flow increases can be handled by addition of by-pass pumps in size and number to be
determined in the field based on current conditions and anticipated flow increases.

12.  If flows are beyond the capacity of all available measures, the water control system is
to be remove, the excavation flooded and all obstacle preventing free flow of the stream
removed.

13.  The Water Control System is non-permanent and is to not harm the ecology of the
waterway, land under water, and surrounding land

General Notes

GENERAL NOTES:

1. Existing conditions are taken from
Contract Drawings.

2. All dimensions relative to existing
elements are to be field checked prior to
fabrication and installation of proposed
elements.

3. Control datums are those from the
Contract Documents.
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SANDBAG COFFERDAM (TYP)
TUCK FLAPS UNDER SANBAGS.
HANN -
— BOTTON / KEY INTO SUBSTRATE.

E-H/
|, p . WOWEN GEOSYWTHETIC
r H TS / HEIUHT Ff,iETEIEF:w Hz,t:s;,a;%tJFEEr
LR - P — 1 Fo!
N PR AR e Y, N 2 FEET 2000
' R R ’ 3 FEET 3400

l'IJ G TEE: SOUHLE MEW EMGLSNMD DRISESN SHWYT COHPS OF ENGIMEERS
1} Sandbag Preparation
a. Utilize polypropylene or burlap bags about 147 — 18" wide and 307 —36" deep.
b. A heavy bodied or sandy soil is most desirable for filling sandbags. On—site soil sources may be utilized, as

appropriate,

c. Bags should be filled between one—third (1/3) to one—half (1/2) of their capacity. This keeps the bag from
getting too heavy, and permits the bags to be stacked with a good seaql

d. Untied sandbags are recommended for most situations. Tied sandbags should be used only for special situations
when pre—Tilling and stockpiling may be required, or for specific purposes such as filling heles, holding objects in
position, or to form barriers backed by supportive planks. Tied sandbags are generally easier to handle and stockpile.
2) Sandbag Placement

d. Remove any debris from the area where the bags are to be placed.

b. Fold the open end of the unfilled portion of the bag fo ferm a triangle. I tied bags are used, flatten or flare the
Tlied end.

. “lace the partially filled bags lengthwise and parallel to the direction of flow, with the open end facing against
The water flow.

d. Tuck the flaps under, keeping the unfilled portion under the weight of the sack.

e, Place succeeding bags on top, offsetting by one—half (1/2) filled length of the previous bag, and stamp into place
o eliminate voids, and form a tight seal.

f. Stagger the joint connections when multiple layers are necessary. For unsupported layers over three (3) courses
high, use the pyramid placement method.

3) Pyramid Flacement Method

The pyramid placement is used to increase the height of sandbag protection.

d. Pldace the sandbags to form a pyramid by dlternating header courses (bags pldaced crosswise) and strefcher courses

(bags placed lengthwise).
b, Stamp each bag in place, overlap sacks, maintain staggered joint placement, and tuck in any loose ends.
c. Use the table on this Figure fo estimate the number of bags required

9 COFFERDAM
3'x3'x3' SANDBAGS

/ STACKED AS SHOWN
> N/

GEOTEXTILE FILTER
HEIGHT OF COFFERDAM FABRIC
TO BE DETERMINED
IN FIELD
STANDARD SANDBAGS
l TO HOLD FABRIC AT TOE

1. Sandbag Cofferdam is to be constructed in a pyramid shape
always with a minimum of two bags side by side at the top level
based on the required height and number of bags required

2. The Sandbags are to be placed overlapping along the length
of the cofferdam

3. A single Sandbag may be used for cofferdam heights up to
and including 3'

JUMBO SANDBAG OPTION

NTS

Eiggiéﬂ FILTER __HEIGHT OF COFFERDAM
\_ TO BE DETERMINED
\IN FIELD
3'X3'X18” SUPERSACK SANDBAGS \
STACKED AS SHOWN ”‘\ \ \
, r N/
\. STt
H‘\.
EXCAVATION
LINE AN 1
N
1.5
1 F“"}”/\/

" SANDBAG COFFERDAM

NOT TO SCALE

1. SANDBAG COFFERDAM IS TO BE CONSTRUCTED IN A PYRAMID SHAPE
BASED ON THE REQUIRED HEIGHT AND NUMBER OF BAGS REQUIRED.

2. THE SANDBAGS ARE TO BE PLACED OVERLAPPING ALONG THE LENGTH
OF THE COFFERDAM.

HEIGHT OF | NUMBER OF SANDBAGS
COFFERDAM REGU__IRED FOR COFFERDAM
0" 1O 18" 1
18" T0 3' S
37 TO 4'-6" b
4'-6" TO 6' 10
¢ COFFERDAM
3'x3'%x6.5' SINGLE
JUMBO SANDBAG GEOTEXTILE FILTER
/ FABRIC
HEIGHT OF COFFERDAM I N L
TO BE DETERMINED
IN FIELD STANDARD SANDBAGS
6.5 MAX TO HOLD FABRIC AT TOE
| 3'
MIN

1. Sandbag Cofferdam section is to be of single bag
construction with a maximum height of 6.5'

NOTE: This option provides a slender section to meet limiting
width conditions, but does not meet AASHTO specified Factors
of Safety

SINGLE JUMBO SANDBAG OPTION

NTS

General Notes
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General Notes

S SERIES” SLIMLINE
SUBMERSIBLE PUMPS

PUMP WELL
SHELL PUMP

13" CLEAN STONE

Dependable Portability

For drilled wells, narrow cofferdams and hard-to-reach places, Gorman-Rupp’s Slimline

| submersible pumps are lighter and easier to handle than their larger Widebase cousins. Even
so, there is a strong family resemblance: Gorman-Rupp puts extra protection into the seals,
and the impeller is rugged and dependable.
®
@
3 GORMAN-RUPP
www.GRpumps.com
ECONOMY
The Slimline design offers an economy of TR TR BRI N GRS EIITTM  COMPOSITE OF PERFORMANCE CURVES - 4"
space that allows these pumps to go where ol 1 ot | ey R
f many others cannot. Their portability makes A ol e
them exceptionally useful. Where additional 1w oo
head is needed, two Slimline pumps can be {521, a0 oo | ]
used in tandem for twice the head at the 11w i el
same flow. 1w \\:\\ = oo
PLAN VIEW R
Slimline submersibles are designed for Tl =N N )]
. ; 2 N -
1 5, ln — 11 continuous, unattended operation. These 14 N a1l
- | 5 ————= electric motor-driven pumps need no s "~ H e
winterizing and fuel checks. There is no e - FF TP PR LTI LRI ELLE i & T T
danger of flooding these pumps since g % 2 2 FF 53R s 8 FE s @ em C RS T m LRSS AN AL AE L FARAAS
they operate fully or partially submerged. 120516~
They work well in warm or subfreezing L”“:S':m" COMPOSITE OF PERFORMANCE CURVES - 3" S COMPOSITE OF PERFORMANCE CURVES - 6"
Curves are based on a specific gravity of 1.0 Curves are based on a specific gravity of 1.0
conditions. ol ] el o
PUMP DISCHARGE SUMDESIGN | - NN
The Slimline design is especially | RS i ~
suited for use where space is limited. =0 : - wl ] \\\ o
The 2" (50 mm) submersible is only * ] B NER i s N
7-1/2" (191 mm) in diameter, easily EE ARG g \\\
fitting in an 8" (203 mm) casing. This \ N 1, N
PUMP WELL SHELL eliminates the need for larger, more costly o o] AN ‘\ = 517w \ \\
: i Alks N 0]
| 2'dia PERFORATED PIPE casings and screens. 'EE \ 1"
PUMP WELL PLASTIC OR METAL LIGHTWEIGHT AND PORTABLE R EEEEEER R ER i AT T I T T T I T T IR R RIS R LR
Gorman-Rupp Slimline pumps feature a R R T T T S T T T I EEEEEEEEERE address reviewer comments
| SHELL compact, lightweight design that makes
handling and installation simple. Our /
1 HP, 2" (50 mm) model weighs only , ™ Revision/Issue
)} 0 O (¢ 0 O 0| 43 Ibs. (19.5 kg), yet pumps up to 110 A | GORMAN RUPP’S DURABLUE
)0 2 o @ 0 0 GPM (6.9 Ips) with heads to 55' (17 m). -
| The 3" (75 mm) model weighs only 120 L ; Polyurethane seal plate, diffuser, and suction head
I 0 0O [ Q 0 01 Ibs. (54.5 kg), pumping up to 475 GPM 1 “. . are specially designed for submersible pumps. Several .
) 0 o ) a o y (30 Ips) with heads to 105' (32 m). _ /" models available with DuraBlue urethane, for longer Firm Name and Address .
) @ o o ol BOE OR life, more abrasion resistance. N T AVV ASSOClateS
WATERWAY BED Waterville Valley, NH
SLIMLINE SUBMERSIBLE DATA .
603-236-4247 www.TAW Associates.net
Model Discharge Height Diameter Max. Solids Power  Hertz Speed  Phase Voltage Cable Size
S2F1 2" (50 mm) 22.62" (574.5 mm) 7.50" (190.5 mm) 0.31" (7.87 mm) 1HP 60 3450 RPM I3 115/230/460/575 #14, #10
$2B1, S2B18* 2" (50 mm) 24.97" (634.2 mm) 7.50" (190.5 mm) 0.31" (7.87 mm) 2HP 60 3450 RPM 1,3 115/230/460/575 #14, #10 WOOdStOC k, VT
S2E1, S2E18* 2(G0mm)  2519"(639.8mm)  750'(1905mm)  031'(7.87mm)  35HP 60 3450RPM 3 200/230/460/575 #14 VTran S B RO 1 444(5 5)
$3D1 3" (75 mm) 27.19" (690.6 mm) 9.62" (244.3 mm) 0.38" (9.65 mm) 5 HP 60 3450 RPM 3 200/230 #10
S3B1, S3B18* 3" (75 mm) 26.58" (675.1 mm) 9.88" (251.0 mm) 0.38" (9.65 mm) 6 HP 60 3450 RPM 1,3 230/460/575 #10
$3C1, $3C18* 3" (75 mm) 26.58" (675.1 mm) 9.62" (244.3 mm) 0.38" (9.65 mm) 6 HP 60 3450 RPM 1,3 230/460/575 #10
S4C1, S4C18* 4" (100 mm) 29.62" (752.3 mm)  10.81"(274.6 mm)  0.38" (9.65 mm) 10 HP 60 3450 RPM 3 230/460/575 #10, #8
Project Name and Address
$4D1, S4D18* 4" (100 mm) 29.22" (7422 mm)  10.81" (274.6 mm)  0.38" (9.65 mm) 10 HP 60 3450 RPM 3 200/230/460/575 #10, #8
S4H1 4" (100 mm) 28.41"(721.6 mm)  10.81"(274.6 mm)  0.38" (9.65 mm) 10 HP 60 3450 RPM 3 200/230/460/575 #3
S4K1 4" (100 mm) 36.35"(923.3 mm)  14.24"(361.7 mm)  0.38"(9.65 mm) 15 HP 60 3450 RPM 3 460/575 #12 WA I E R CO N I R O L
S4E1 4" (100 mm) 40.04" (1017.0 mm) ~ 14.24" (361.7 mm)  0.38" (9.65 mm) 20 HP 60 3450 RPM 3 460/575 #3
S4F1 4" (100 mm) 40.06" (1017.5 mm) ~ 14.24" (361.7 mm) ~ 0.38" (9.65 mm) 20 HP 60 3450 RPM 3 460/575 #3
S461 4" (100 mm) 50.44" (1281.1 mm)  15.88" (403.4 mm)  0.50" (12.70 mm) 30 HP 60 3450 RPM 3 460/575 #3 D EWAT E R I N G
S4 4" (100 mm) 59.63" (1514.6 mm)  17.38" (441.4 mm)  0.50" (12.70 mm) 60 HP 60 3450 RPM 3 460/575 #6
S6D1 6" (150 mm) 51.75" (13144 mm)  15.88" (403.4 mm)  0.50" (12.70 mm) 30 HP 60 3450 RPM 3 460/575 #3
S6E1 6" (150 mm) 61.34" (1558.0 mm)  17.38" (441.4 mm)  0.50" (12.70 mm) 60 HP 60 3450 RPM 3 460/575 #6 SYST E I\/I D ET/ \ I LS
*Stainless steel fitted.
This chart represents only a small cross-section of models available. Specifications are subject to change. Consult your Gorman-Rupp distributor for detailed information.

Product information is subject to change; consult factory for details.

®
Project
g The Gorman-Rupp Company Gorman-Rupp International Gorman-Rupp of Canada, Ltd.
&y Mansfield Division P.0. Box 1217 70 Burwell Road | 5OQO| A
- P.0. Box 1217 Mansfield, Ohio 44901-1217 St. Thomas, Ontario N5P 3R7, Canada
GORMAN RUPP Mansfield, Ohio 44901-1217 Tel: 419-755-1011 Tel: 519-631-2870 Date
Pu M Ps Tel: 419-755-1011 Fax: 419-755-1266 Fax: 519-631-4624 Mau 16 201%
Fax: 419-755-1251 E-mail: intsales@gormanrupp.com E-mail: grcanada@grcanada.com MANSFIELD DIVISION ay 1o,

E-mail: grsales@gormanrupp.com
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Pumped Sediment
Removal System

Whenever accumulated water must be pumped!

Protect the environment effectively
and economically with Dirtbag®!
Collect sand, silt and fines. Avoid
silting streams, surrounding property
and storm sewers. As more and
more emphasis is put on saving our
wetlands, regulations are becoming
more stringent regarding the
pumping of dirty water from holes
around construction sites-such as
foundations, pipe line construction,
repairing municipal water/sewer
lines, marine construction, utility,
highway and site development
areas. Dirtbag® applications are
endless.

Use Recommendations

ACF Environmental manufactures
Dirtbag® using a variety of woven
and nonwoven geotextile fabrics.
The fabric properties on the
Specifications page affirm the
strength of Dirtbag® and are a
result of tests conducted at on-site
laboratories at the geotextile factory.
All test methods are ASTM or
industry standards.

Each standard Dirtbag® has a fill
spout large enough to accommodate
a4” discharge hose. Straps are
attached to secure the hose and
prevent pumped water from
escaping without being filtered.

Strap the neck of Dirtbag® tightly

to the discharge hose. To increase
the efficiency of filtration, place the
bag on an aggregate or haybale bed
to maximize water flow through the
surface area of the bag.

straps.

during use.

Dirtbag® Specification
Control of Sediment In Pumped Water

1.0 Description

1.1 This work shall consist of furnishing, placing and

Dirtbag® is full when it no
longer can efficiently filter
sediment or pass water at a
reasonable rate. Flow rates will
vary depending on the size of
Dirtbag®, the type and amount
of sediment discharged into
Dirtbag, the type of ground,
rock or other substance under
the bag. Under most circum-
stances Dirtbag® will accom-
modate flow rates of 750
gallons per minute. Use of
excessive flow rates or overfill-
ing Dirtbag® with sediment will
cause ruptures of the bags or
failure of the hose attachment

Dirtbag must be monitored

removing Dirtbag® pumped sediment control device

as directed by the design enginer or as shown on
the contract drawings. Dirtbag® pumped-silt
control system is marketed by:

ACF Environmental, Inc.
2831 Cardwell Road
Richmond, Virginia 23234
Phone: 800-448-3636 ® Fax: 804-743-7779
www.acfenvironmental.com

2.0 Materials
2.1 Dirtbag®

2.1.1 Dirtbag® shall be manufactured using a polypropy-
lene nonwoven geotextile sewn into a bag with a
double needle matching using a high strength
thread.

2.1.2 Each standard Dirtbag® has a fill spout large
enough to accommodate a 4” discharge hose.
Straps are attached to secure the hose and prevent

pumped water from escaping without being filtered.

2.1.3 Dirtbag® seams shall have an average wide width
strength per ASTM D-4884 as follows:

Dirtbag® Style Test Method Test Method
Dirtbag®53 ASTM D-4884 60 Ibs./in
Dirtbag®55 ASTM D-4884 100 Ibs./in
Property Test Method Units Test Results
Style 53 Style 55
Weight ASTM D-3776 ozlyd 8 10
Grab Tensile ASTM D-4632 Ibs. 205 250
Puncture ASTM D-4833 Ibs. 110 150
Flow Rate ASTM D-4491 gal/min/ft? 110 8
Permittivity ASTM D-4491 sec.” 15 12
Mullen Burst ASTM D-3786 Ibs. 2 350 460
UV Resistant ASTM D-4355 % 70 70
AOS % Retained ~ ASTM D-4751 US Sieve & 100

Easy To Use

First, Dirtbag® is easy to transport to
the site. To install, simply unfold and
insert up to 4” pump discharge the
hose into the hand-sewn spout and
secure with the attached straps.
Pump dirty water into Dirtbag®.

The bag collects sediment silt as the
clean water gently filters out from all
sides.

Compare Dirtbag® to the alternatives
such as straw bale forts which are
more cumbersome to transport, to
build and to clean afterward. Best of
all, Dirtbag® poses no threat to the
environment when disposed properly.

Dirtbag® Features

* Designed and produced from a
variety of fabrics to meet engineer-
ing specifications for flow rates,
strength and permeability.

* Stabilized to provide resistance
to ultra-violet degradation.

* Meets municipal, state and Corps
of Engineers specifications.

e Availablein 10°’x15°,12 %4’ x 15’
and 15° x 15 sizes. Custom sizes
available.

Hillside Installation on Straw Underlayment :
WG = .

Typical Dirtbag® Construction

BAG PLACED ON
AGGREGATE [OR
STRAW

N

HIGH STRENGTH
DOUBLE STITCHED
"J" TYPE SEAMS

WIDTH

 SEWN IN SPOUT

/

——— WATER FLOW
FROM PUMP

HIGH STRENGTH
STRAPPING FIR
HOLDING HOSE

IN PLACE

PUMP
DISCHARGE

o HOSE

= [IPENING
ACCOMODATES
UP TO 4
DISCHARGE
HOSE

AGGREGATE [R STRAW

wzl '

=TT

UNDERLAYMENT

General Notes

All properties are Minimum Average Roll Value (MARV) except the
weight of the fabric which is given for information only. Depending on
soil conditions and filtration requirements, additional geotextile

options are available. Please call our engineering staff for solutions.

3.0  Construction Sequence

3.1.1 To install Dirtbag® on a slope so incoming water
flows downhill through Dirtbag® without creating
more erosion. Strap the neck of Dirtbag® tightly
to the discharge hose. To increase the efficiency
of filtration, place the bag on an aggregate or
haybale bed to maximize water flow through the
surface area of the bag.

3.1.2 Dirtbag®is full when it no longer can efficiently
filter sediment or allow water to pass at a reason
ablerate. Flow rates will vary depending on the
size of Dirtbag®, the type and amount of sediment
discharged into Dirtbag®, the type of ground, rock
or other substance under the bag and the degree
of the slope on which the bag lies. Under most
circumstances Dirtbag® will accommodate flow
rates of 750 gallons per minute. Use of excessive
flow rates or overfilling Dirtbag® with sediment will
cause the bag to rupture or failure of the hose
attachment straps.

*Must be monitored during use.

3.1.3 Dispose Dirtbag® as directed by the site engineer.
If allowed, Dirtbag® may be cut open and the
contents seeded after removing visible fabric.
Dirtbag® is strong enough to be lifted with optional
straps if it must be hauled away. Off-site disposal
may be facilitated by placing Dirtbag® in the back of
a dump truck or flatbed prior to use and allowing the
water to drain from the bag while in place, thereby
eliminating the need to lift Dirtbag®.

4.0  Basis of Payment

4.1  The payment for any Dirtbag® used during
construction is to be included in the bid of overall
erosion and sediment control plan unless a unit
price is requested.

*ACF Environmental is not liable for failures or
misue of the Dirtbag.

Above: Dirtbag® installation shown
on inclined hillside for maximum flow.

Dirtbag® Features:

1. High strength double stitched
“J” type seams.

2. Sewn in spout.

3. High strength strapping for
holding hose in place.

4. Hose opening accommodate up
to 4” discharge hose.

For optimal flow, install over
straw or aggregate.

Disposal

Dispose of Dirtbag® as directed by the site engineer.

If allowed, Dirtbag® may be cut open and the contents
seeded after removing visible fabric. Dirtbag® is strong
enough to be lifted with optional straps if it must be
hauled away. Off-site disposal may be facilitated by
placing Dirtbag® in the back of a dump truck or flatbed
prior to use and allowing the water to drain from the bag
while in place, thereby eliminating the need to lift
Dirtbag®.

Pump Discharge Hose t'

Aggregate or Straw
Underlaymeant

-120%16-
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WATER CONTROL SYSTEM:

Water Control Requirements:

1.
2.

o u

o

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.
21.

22,

23.

The water control system is to be coordinated with the EPSC work.

This work shall consist of the construction, material excavation within, dewatering, maintenance
and removal of water control system in accordance with the specifications at locations
designated in the Plans or in the Contract.

This work shall consist of providing a method for the purpose of constructing, in the dry, a
specific foundation or other component of a structure in accordance with Contract requirements.
This involves construction, maintenance, and removal of a watertight structure or may involve
alternate methods of de-watering and stabilizing the specific site.

The Contractor shall obtain any and all necessary permits or clearances for alternate methods.
The locations and elevations for excavation shall be as indicated on the Plans.

The Engineer may order removal of poor foundation material below the normal designated
elevation and replacement with an approved material.

Dewatering system elements shown on the plan are approximate

Actual location and sizing of dewatering system elements are to be based on current field
conditions

During the performance of all work under this contract, the Contractor shall adopt such
precautions in the conduct of his operation as may be necessary to avoid contaminating ground
or surface water.

All earthwork, grading, moving of equipment, water control and other operation likely to create
silting, shall be so planned and conducted as to minimize pollution in any wetland resource area.
Water used for any purpose whatsoever by the Contractor, which has become contaminated with
soil, bitumen, salt, concrete or other pollutants shall not be discharged into any wetland resource
area.

Under no circumstances shall the Contractor discharge pollutants into a wetland resource area.
The Contractor shall not store fuel or permit any refueling of construction equipment while such
equipment is within 100 feet of any resource area.

The contractor shall make all efforts to control the run-off of water and sediment from the
project site during path construction.

All work to be done in the dry.

The Contractor shall use such equipment and shall perform his operations in such a manner that
boiling or other disturbances of the soil in the construction area will be prevented.

He shall keep the area being excavated dry by such means that water will be prevented from
entering from the adjacent soils.

All dewatering and related earthworks shall be conducted in such a manner as to prevent siltation
or contamination of the brook.

The pumping discharge shall not be allowed to enter directly into the brook.

The water from the work areas shall be pumped to a sediment system in accordance with the
EPSC Plan.

The Contractor shall provide and maintain ample pumps, pipes and other devices to promptly
and continually remove and dispose of water from the excavation areas.

The size and configuration of pumps and pipes shall be selected by the contractor.
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24. After having served its purpose, the water control system shall become the property of the

Contractor and shall be removed by the Contractor from the site subject to the Engineer’s
approval.

Water Control Procedure:

1.

2.

o>

11.

12.

13.

The Water Control System is to control water intrusion into the work areas such that the work
can be performed “in-the-dry”

Water control includes all dewatering necessary to accomplish existing bridge removal, new
bridge base material placement, new bridge construction, and new stream bed construction “in-
the-dry”

The need and extent of sedimentation systems and dewatering techniques and sedimentation
controls needed to control water and sediment at the site are to be determined in the field based
on current conditions and the EPSC Plan.

Provide the means of removing all sediment from water pumped from the excavation areas
Apply pumping operations, installation of sandbags, geotextile fabrics, and all other means to
collect, settle, and discharge water back in to the waterway as required during construction
Stream diversions shall be conducted in such a manner as to minimize siltation and prevent
contamination of the waterway

Ensure that water control operations neither cause the accumulation of siltation nor any adverse
effect to the water or the environment

The effectiveness of the water control method used will vary based on the field conditions at the
time at which the work is being performed

Weather monitoring will be required.

. If a storm is forecast additional adequate measures are to be at the ready to handle anticipated

flow increases.

Flow increases can be handled by addition of by-pass pumps in size and number to be
determined in the field based on current conditions and anticipated flow increases.

If flows are beyond the capacity of all available measures, the water control system is to be
remove, the excavation flooded and all obstacle preventing free flow of the stream removed.
The Water Control System is non-permanent and is to not harm the ecology of the waterway,
land under water, and surrounding land
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SUPPORTING ANALYSIS:

FLOW ANALYSIS
From the Contract Documents,
HYDROLOGIC DATA Date: Jan.2013

DRAINAGE AREA : 4.3 sq. mi.

CHARACTER OF TERRAIN : Hilly to mountaious, mostly forested with some open areas

STREAM CHARACTERISTICS : Sinuous, alluvial and probably incised

NATURE OF STREAMBED : Mostly gravel and cobbles with some sand and boulders
PEAK FLOW DATA

Q233= 240 cfs Q50= 910 cfs

Q10= 540 cfs Q100 = 1100 cfs

Q25= 730 cfs Q500 = 1500 cfs

EXISTING STRUCTURE INFORMATION

STRUCTURE TYPE: Single span steel beam bridge with timber deck

YEAR BULT: 1939

CLEAR SPAN(NORMAL TO STREAM): 18'

VERTICAL CLEARANCE ABOVE STREAMBED: 6.5
WATERWAY OF FULL OPENING: 108 sq. ft.

DISPOSITION OF STRUCTURE: Remove and replace
TYPE OF MATERIAL UNDER SUBSTRUCTURE: Unknown

WATER SURFACE ELEVATIONS AT:

Q2.33 = 961.3' VELOCITY= _ 7.3 fps

Q10 = 963.5' " 10.1 fps

Q25 = 964.3' " 11.0 fps

Q50 = 965.8' " 8.4 fps

Q100 = 966.5' " 8.5 fps

PERMIT INFORMATION

AVERAGE DAILY FLOW: 9 cfs DEPTH OR ELEVATION:
ORDINARY LOW WATER: 4 cfs Depth=0.5'

ORDINARY HIGH WATER: 100 cfs Depth=2.0'
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Restricted Channel Flow

During construction, the existing stream flow will be restricted by sandbag barriers, cofferdams and
training walls to provide for dry work areas and to direct flow into the By-Pass Pipe.

The cofferdams/training walls of the Water Control System will restrict channel flow to an extent as
they reduce the channel width to

w=4"+
It also limits the flow depth to

d =3.75’ (0.25’ freeboard)

FG = Yo /7. 20

W

BY-PASS PIPE INY QUT| |
EL §55.00 f

sTh a+40.50 Latoa |/

SANDBAG
EARRIER
SEE GETAILS | '

1 1| EY—PAS5 FIPE, 48"dia
1 | ETAL DR PLASTIC FIPE

‘%, | W SMOOTH INMER SURFACE | _
| 7| SUPPORT & ANCHOR &S REOD
}EE/ TO PREVENT VERTICAL OR

SEDIMENT SY3TEM
SEE DETAILS

LOCATE IN_ ACCORDAMCE
WITH EPSC PLAN | =

[ SEDMENT SvSTEM
| ZEE DETAILS

LOCATE IN ACCORDANCE
WTH EPSC FLAN

LATERAL MOWVEMENT
B FZ]
.

BY-PASE PIPE INV N N\ pr
LElasE v PC #3
\STA 4+40.50 R19.00°

FANDBAG
BARRIER
SEE DETAILS

) : STA 4+66.5(
/ STONE. F101\
TYPE |

PT #2

STA 4+12. 17 N\ STONE FILL,



TAW Associates
DOCUMENT: 130901A REV01

Sht: 7

July 16, 2013

Assumed for bare soil channel bottom

Open Channels

Lined Channels
Asphalt
Brick
Concrete
Rubble or riprap
Vegetal

0.013 to 0.017
0.012t0 0.018
0.011 to 0.020
0.020 to 0.035
0.030 to 0.040

Excavated or Dredged
Earth, straight and uniform
Earth, winding, fairly uniform
Rock

Unmaintained

0.020 to 0.030
0.025 to 0.040
0.030 to 0.045
0.050 to 0.140

Natural Channels (minor streams, top width at flood state < 100 feet)
Fairly regular section

Irregular section with pools

0.030 to 0.070
0.040 to 0.100

an assumed
n=0.033
for a length of
L =50+
at a slope

S=0.0167

assumed to be the slope of the channel for the design area for the restricted channel flow analyses.
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Analyzing the channel with these restrictions results in a maximum flow of

Hydraulic Slope =S = 0.016667 ft/ft
w ft 4
a ft 4.00
b ft 4.00
C ft 4.00
d ft 3.75
S ft/ft 0.01667
n 0.033
a ft 3.75
b' ft? 3.75
P ft 14.607
A ft? 29.063
R=A/P ft 1.990
Q = A (1.486/n) R?® 52 cfs 267
V=Q/A fps 9.20
Q= 267 cfs
Qrestrocted = 267¢fs > Qapr = 9cfs OK
Qrestrocted = 267cfs > Q233 = 240cfs OK

As the in water work is limited to low flow periods, this is adequate to allow for anticipated flows.

Flow increases can be handled by addition of by-pass pumps in size and number to be determined in
the field based on current conditions.
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By-Pass Pipe Flow

A By-pass Pipe is to be placed to pass stream flow through the work area.
L =60 ft

The slopes at the three locations are
S1 = (ELuypstream — ELdownstream) / L = (957 — 956) / 60 = 0.0167

Use a 48 "dia culvert pipe:

Assume Iron or Plastic (smooth lined) pipe,

Manning’s Roughness Coefficients (“n”)

Conduit

Manning’s Coefficients

Closed Conduits

Asbestos-Cement Pipe

0.011t0 0.015

Brick

0.013t0 0.017

Cast Iron Pipe

Cement-lined and seal-coated

0.011t0 0.015

Concrete (Monolithic)
Smooth forms

Rough forms

0.012t0 0.014
0.015t0 0.017

Concrete Pipe

0.011t0 0.015

Corrugated-Metal Pipe (1/2 - STUL 34470 2 1/2-inch corrgtn.)
Plain
Paved invert

Spun asphalt-lined

0.022 to 0.026
0.018 to 0.022
0.011t0 0.015

Plastic Pipe (Smooth)

0.011t0 0.015

Vitrified Clay
Pipes

Liner channels

0.011to 0.015
0.013to 0.017

n=0.013
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Mannings . . Gy BB I
Q = volume is cubic feet per second g
R = Hydraulic Radius (ft) or [m] = a/Pw Assume n= 0.013
a = Cross-Sectional Area of Flow (ft?) or [m?] Assume slope= 0.0167
S = Channel Slope in feet Assume diameter= 4
n = Manning's Roughness Coefficient Assume % full pipe= 0.75
radius 2 Total area
radius? 4 nr’ = 12.56637 sq feet Minimum Velocity 2.5
depth 3 1 feet
Area exempted circle cos 60 0.5
0.333333  4.18879 sq feet
rectangle sin 0.8660254 1.7321
a= 10.10963122 sq feet 1.732051 sg.feet Area exempted 2.4567
Hydraulic radius Pw 240 degrees 12.566 total circumference
0.666667 % of total  8.3776 feet
R (Hydraulic radius) = a/Pw= 1.206748
a n R 2/3 S1/2
Vv 10.10963122 1.486 0.013 1.1334729 0.1292| 16.74 fps
Q 169.27 cfs
957 inv | 60 length | 1.002 fal |  956.00 inv
Qrestrocted = 169cfs > Qapr = 9cfs OK
Qrestrocted = 169cfs < Q2.33 = 240cfs will require attention

As the in water work is limited to low flow periods, this is adequate to allow for anticipated flows.

Weather monitoring will be required. If a storm is forecast additional adequate measures are to be at
the ready to handle anticipated flow increases. Flow increases can be handled by addition of by-pass
pumps in size and number to be determined in the field based on current conditions and anticipated
flow increases.
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Soils Investigation:
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TO: David Frothingham PROJECT NAME: N. Bridgewater Road Bridge | SHEET: 1
DeWolfe Engineering Associates, Inc. DATE: 3-13-09
P.O. Box 1576 LOCATION: Woodstock, VT HOLE #: B-1
Montpelier, VT 05602 LINE & STA.
MBC JOB #: 09017 OFFSET:
Ground Water Augers-Size |.D.  3.25" Surface Elevation:
Observations Split Spoan 2 Date Started: 3-13-09
Hammer Wt. 140# Date Completed: 3-13-08
nene at_0 _ hours | Hammer Fall 30" Boring Foreman: Mike McGinley
Inspector: David Frothingham
Soils Engineer:
LOCATION OF BORING: NORTH WEST CORNER OF BRIDGE
Sample Type Blows per 6° on Moisture Strata Soil Identification Sample
Depths of Sampler Density or Change No. Pen. Rec.
From/To Samp Consist. Elev. Inches Inches
{Feet) le
5.7 Dry | 54/36/18/22 Dry 7 Medium gravel with large stone fragments into | 1 24 19
weathered ledge
1012 Dry | 13/186/18/21 Dry Gray silty very fine sand with stones 2 24 20
1517 Dry |44/33/36/42 Damp Gray silty very fine sand with stones —spoon 3 24 3
broke bad recovery
2022 Dry | 13/38/48/72 - No recovery = 24 0
TO: David Frothingham PROJECT NAME: N. Bridgewater Road Bridge | SHEET: 2
DeWolfe Engineering Associates, Inc. DATE: 3-13-09
P.O. Box 1576 LOCATION: Woodstock, VT HOLE #: B-2
Montpelier, VT 05602 LINE & STA,
MBC JOB #: 09017 OFFSET:
Ground Water Augers-Size I.D.  3.2%" Surface Elevation:
Observations Split Spoon 2" Date Started: 3-13-09
Hammer Wit. 140# Date Completed: 3-13-09
none at_0 _hours |Hammer Fall 3o Boring Foreman: Mike McGinley
Inspector: David Frothingham
Soils Engineer:
LOCATION OF BORING: SOUTH EAST CORNER OF BRIDGE
Sample Type Elows per 6" on Moisture Strata Soil Identification Sample
Depths of Sampler Density or Change Mo, Pen. FReo.
From/To Samp Consisl. Elev. Inches Inches
(Feel) le
5.7 Dry |4/14/12118 Dry 6.5’ Brown fine sand with silt into a medium sand 1 24 20
and small stones with some organics (roots,
wood)
10'-10"10" | Dry | 30/100 for 4° Dry Brown medium sand with fractured rock intoa |2 10 8
gray silty very fine sand
1517 Dry | 39/39/49/60 Dry Gray very hard packed silty sand and stones 3 24 14
(hardpan)
Auger refusal at 17
100 blows for %" No recovery
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The soils of interest are those from 10’ through 17° down.

For B1 soils,
N’ =56 bpf (silty sand)

For B2 soils,
N’ =92 bpf (silty sand)

Friction Angle Based on 5PT

Table 34 presents baseline relationships for evaluating the drained friction angle of cohesionless
soils. This table 1s based on data for relatively clean sands. Given this, selected values of ¢’ based

on SPT N values should be reduced by 5° for clayey sands and the value from the table should be
increased by 5° for gravelly sands.

Table 34. Relationship among relative density, SPT N value. and mternal friction angle of
cohesionless soils (after Meyerhof, 1956).

State of Relative Density | Standard Penetration Resistance, N | Friction angle, ¢
Packing (%) (blows/300 mm) (®)
Very loose =20 <4 <30
Loose 20-40 4-10 30-35
Compact 40-60 10-30 35-40
Dense 60-80 30-50 40-45
Very dense =80 =50 =45

Note: N=15+(N"-15)/2 for N' = 15 in saturated verv fine or silty sand, where N' = measured
blow count and N = blow count corrected for dynamic pore pressure effects during the SPT.

The soils are silty sand soils, therefore the blow counts must be adjusted.
N =15+ (56 — 15) / 2 = 36 bpf Governs!

&
N =15+ (92 — 15) / 2 = 54 bpf

Therefore, the soils can be considered to be

Dense, silty sand
¢ = 40° to 45° less 5° for clayey sand = 35° to 40°, Say 37°

This translates to a slope of
tand = 0.754, or 1.33 on 1.0.
Therefore,

Specify a 1.5 on 1 slope of excavation.
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Sandbag Cofferdam:

Sandbag berms/cofferdams are to be installed as cofferdams and training walls in the waterway at
the upstream and downstream ends of the by-pass pipes.

Height and access limitations make a sandbag type cofferdam more practicle and constructable
beneath the existing bridge structure.

Design Assumptions:

Unless otherwise noted the assumptions used as a basis for the design as applicable are as follows:

1. weight of water, y,, = 62.4pcf
2. weight of sand, ys’ = 125pcf

AASHTO 5.2.2.3 calls for design of overall stability of retaining to have a minimum Factor of
Safety of 1.3 for static loads and 1.5 for installations with a low tolerance for failure.
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Coefficient of Friction:
Imperical Coefficient of Friction for poly sandbags.

A field test was conducted to determine the Coefficient of Friction (C;) for poly sandbags on various surfaces to
used in sandbag cofferdam design computations. The test was conducted by TAW Associates on November
18, 2011 between 12:30 pm and 1:30 pm. Weather was partly cloudy and breezy with temperatures at 35°F.
The test was conducted at a flowing stream testing four conditions of sandbag/riverbed configurations.
Sandbags were approximately 35# in wet weight, one flagged with red, the other flagged with blue. Sandbags
were saturated then weighed at the beginning of the test. Sandbags were weighed again at the end of the

test. A digital fish accurate to within one ounce was used to weight each sandbag and to determine the
horizontal force required to overcome static friction. Sandbags were rigged with a nylon rope tied to the neck
of each and extending approximately 2 feet to a tied loop to which the scale was attached.

Configuration Red Flagged Blue Flagged Stacked
weight saturated at start 32.2 34.6 66.8
on water-warn granite bedrock, silt covered 17.1 28.0
on clean water-warn granite bedrock 22.7 28.6 51.0
on clean rocky gravel riverbed 20.1 27.0 42.8
on clean sand river bed 21.2 39.0
sandbag on sandbag 14.9

weight saturated at end 32.0 33.9 65.9

From the tests, the imperical C; for each configuration is determined below by dividing the measured
horizontal force to overcome static friction by the average of the start and finish saturated weights for each

Configuration Red Flagged Blue Flagged Stacked
on water-warn granite bedrock, silt covered 0.53 n/a 0.42
on clean water-warn granite bedrock 0.71 0.84 0.77
on clean rocky gravel riverbed 0.63 0.79 0.65
on clean sand river bed n/a 0.62 0.59
sandbag on sandbag n/a 0.44 n/a

Selecting the minimum in each case, the coefficients used for computations are

Ct sB on silty bedrock = 0.42
Ct B on clean bedrock = 0.71
CtsBon gravel riverbed = 0.63
Ct B on sand riverbed = 0.59
Ctsponse = 0.44

Assume the worst case, then

Cs sandbag cd — 0.42
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Small Sand Bag Cofferdam:

q COFFERDAM

SANDBAG COFFERDAM (TYP.)
! TUCK FLAPS UMDER SANBACS.
CHANNEL S
BOTTOM / KEY INTO SUBSTRATE,

6 MIL REINFORCED
POLYETHYLENE OR
WOVEM CEOSYNTHETLC

HEIGHT OF HERN | BAGS,100FEET
— 1 Foot 800
Z FEET 2000
3 FEET 3400

\ CTES BOURCE MEM CHILND BVIERON 4% CORPE OF ENKINEERG
1] Sandbag Preparation
a. IMilize polypropylene or burlap bogs cbout 14" — 18" wide and 30" —36" deep.

b. A heawy modied or sandy soil is most desirable for filling sondbags.  On—site soil sources may be ufilized, as
appropriote.

o Bags should be filled between one—third (1/3) to one—halt (1/2) of their capocity. This keeps the bag from
geiting too heawy, and permits the bags fto be stacked with o good seal

d. Untied sandbags are recommended for moest situations. Tied sandbags should be used only for special situotions
when pre=Tilling and stockpiling may be required. or for specific purposes such as filling holes. holding objects in
position, or to form barrers backed by supportive planks. Tied sandbags are generally easier to handle ond stockpile.

2) Sandbag Placement
a. Remove any debris from the area where the bags are o be placed.

b. Feld the open end of the unfilled portion of the bag to form o triangle. I© tied bogs are used, Tlatter or flare the
tied end.
c. “lace the partially filled bags lengthwise and parallel 1o the direction of flow, with the open end facing ogainst

the waoter flow.

d. Tuck the flaps under, kezeping the unfilled portion under the weight of the sack

e. Place succeeding bags an top, offsetting by one—half {1/2) filled length of the previous bag, and stamp into place
to =liminate woids, and fonm a tight seal.

f. Stagger the joint conrections when multiple layers are necessary. For ursupported layers aver three (3) courses
high, use the pyramid placement method.

3) Pyramid Placement Method

The pyramid placement s used to merease the height of sandbag protection.

d. Place the sandbags to form o pyramid by aliernating heoder courses (bags placed crosswise) and stretcher courses
(bags placed lengthwise).

b. Stamp eoch bog in place, everlop sacks, maintdin staggered joint placement, and tuck In any loose ends.

¢. Mse the table on this Figure to estimate the number of boags required

SMALL SANDBAG SECTION OPTION
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Therefore, for any H:
Check Sliding:
Fariving = 1/2 * yy * H2 = 31.2H Ibs
where:
yw = density of water = 62.4 pcf
H = height of water (design for full height of sandbags) = H ft
Fresisng = /2 (Vs *H*W ) * C; = 1/2 (s * 3HR ) * C; = 61.9H2? Ibs
where:
v's = density of saturated sand in sandbags = 125 pcf
H = height of sandbag cofferdam = H ft
W = width of sandbags at base = 3H ft
C: = coefficient of friction sandbags on sandbags/riverbed = 0.42
I:Ssliding = l:resisting / I:driving = 1.98 OK
Check Overturning:
Fariving = 1/2 * v, * H¥/3 = 10.4H8 Ibs
where:
yw = density of water = 62.4 pcf
H = height of water (design for full height of sandbags) = H ft
Fresising = /2 (y's * H* W) * KW/2 = 1/2 (y's * 3H?) * K3H/2 = 210.9H Ibs
where:
Y's = density of saturated sand in sandbags = 125 pcf
H = height of sandbag cofferdam = H ft
W = width of sandbags at base = 3H ft
K = reduction factor for moment arm to bring it in from edge = 0.75

I:Soverturning = Fresisting / I:driving = 20.28 OK
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Large Sand Bag Cofferdam:

& MIL REINFORCED
POLYETHYLENE 0OR

GEOTEXLLE_EU._E_
FABRIC

3'X3'X18" SUPERSACK SANDBAGS
STACKED AS SHOWN \

HEIGHT QF COFFERDAM
TO BE DETERMINED
COFF‘FRDAM \ |N FIELD

EXCAVATFON

LINE [ T

A

==

_éf‘/
/

\

1

.~ SANDBAG COFFERDAM

MOT TO SCALE

NOTES:

1. SANDBAG COFFERDAM IS TO BE CONSTRUCTED IN A PYRAMID SHAPE
BASED ON THE REQUIRED HEIGHT AND NUMBER OF BAGS REQUIRED.

2. THE SANDBAGS ARE TO BE PLACED OVERLAPPING ALONG THE LENGTH

OF THE COFFERDAM.

HEIGHT OF | NUMBER OF SANDBAGS
COFFERDAM | REQUIRED FOR COFFERDAM
0" 10 18" 1

18" 10 3" 3

X TO 4'-B" 6

1-6" 10 6 10

LARGE SANDBAG SECTION OPTION



TAW Associates Sht: 19
DOCUMENT: 130901A REV01 July 16, 2013

Therefore, for any H:

Check Sliding:

Forvrg = 1/2* Tw ®* H® = 31.20 H3bs
where:
P = density of water = §2.4 pcf
H = height of water (design for full height of sandbags) = H ft
Frassorg = T2 (s *H*=W }* Cr= W2 (Vs = 2H*}* Cr = 2.5 H3bs
where:
s = density of saturated zand in zandbags = 125 pcf
H = height of zandbag cofferdam = H ft
W = width ofzandbags at baze = 2H ft
Cr = coefficient of friction sandbags on sandbage/riverbed = 0.42
F Ssirg = Fressing / Forvng = 1688 ]

Check Ovwerturning

Forveg = 1/2* T * H¥3 = 10.40 HAbs
where:
Tw = density of water = 524 pcf
H = height of water (design for full height ofzandbags) = H ft
Fressorg = 12 (Ts*H=W)}*KWI2= 1/2({7Ts*2H% *KH = 93.75 HAbs
where:
7= = density of saturated sand in sandbags = 125 pef
H = height of sandbag cofferdam = H ft
W= width of sandbags at baze = 2H ft
K = reduction factor for moment arm to bring it in from edge = 0.75

F Sovarsomig = Fras=sp J/ Forurg = 9.01 ]
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Jumbo Sandbag Option

[{('OFFERD»\\I
| __ 3x3'x3.33 SANDBAGS
/ STACKED AS SHOWN
/
. .\V!,-
‘ GEOTEXTILEFILTER
FABRIC OR 6 MIL
HEIGHT OF COFFERDAM /" REINFORCED
TO BE DETERMINED / POLYETHELYNE
IN FIELD 4

STANDARD SANDBAGS
l ’Q@u@mi e
/
L =

1. Sandbag Cofferdam is to be C(Lnslrucled in a pyramid shape
always with a minimum of two bags side by side at the top level
based on the required height and number of bags required
2. The Sandbags are to be placed overlapping along the length
of the cofferdam
3. A single Sandbag may be used for cofferdam heights up to
and including 3.33"

JUMBO SANDBAG SECTION OPTION

(3'x3'x40" BAGS)

Therefore, for any H:
Check Sliding:

Fdriving =1/2%y,*H2=
where:
vw = density of water =
H = height of water (design for full height of sandbags) =

Fresisting 3.33' = (Ys*H*W ) *Cs =[vs*(36/40)H2 ] * C; =
[for a single bag high, single bag wide configuration]
where:
v's = density of saturated sand in sandbags =

H = height of sandbag cofferdam =
W = width of sandbags at base =

C¢ = coefficient of friction sandbags on sandbags/riverbed =

Fssliding 3.33 = I:resisiing / Fdriving =

Fresisting 6.67 = 5/6 (s *H* W ) * C; = 5/6 [ vs * 1.5(36/40)H2] * Cy =
where:
v's = density of saturated sand in sandbags =

H = height of sandbag cofferdam =
W = width of sandbags at base =

C¢ = coefficient of friction sandbags on sandbags/riverbed =

Fssliding 6.67" = I:resisiing / Fdriving =

Fresisting 10 = 9/12 (y's *H* W ) * C; = 3/4 [ y's * 1.33(36/40)H2] * C; =
where:
v's = density of saturated sand in sandbags =

H = height of sandbag cofferdam =
W = width of sandbags at base =

C¢ = coefficient of friction sandbags on sandbags/riverbed =

Fssliding 10 = Fresisiing / Fdriving =

31.20 H3bs

62.4 pcf
H ft

47.25 Hbs

125 pcf
H ft
H ft

0.42

151

59.06 H2bs

125 pcf
H ft
1.5H ft
0.42

1.89

47.13 Hbs

125 pcf
H ft
1.33H ft
0.42

151

OK

OK

OK
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Check Overturning:

Fariving = 1/2 * 74 * H¥3 = 10.40 Helbs

where:

yw = density of water = 62.4 pcf

H = height of water (design for full height of sandbags) = H ft
Fresising3.33 = (v's * H* W) * KW/2 = [v's * (36/40)H?] * K(36/40)H/2 = 37.97 H3lbs

[for a single bag high, single bag wide configuration]

where:

Y's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = H ft

K = reduction factor for moment arm to bring it in from edge = 0.75

Fsoverturning 333 = Fresisting / Fdriving = 3.65 OK
Fresising 6.67 = 5/6 (v's * H* W) * KW/2 = 5/6 [ y's * 1.5(36/40)H?] * 1.5K(36/40)H/2 = 71.19 H3lbs

where:

Y's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 1.5H ft

K = reduction factor for moment arm to bring it in from edge = 0.75

I:Soverturning 6.67' — Fresisting / Fdriving = 6.85 OK
Fresisiing 10 = 9/12 (v's * H* W) * KW/2 = 3/4 [y's * 1.33(36/40)H?] * 1.5K(36/40)H/2 = 56.81 Hzlbs

where:

Y's = density of saturated sand in sandbags = 125 pcf

H = height of sandbag cofferdam = H ft

W = width of sandbags at base = 1.33H ft

K = reduction factor for moment arm to bring it in from edge = 0.75

FSoverturning 10~ Fresisting / Fdriving = 5.46 OK
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Single Jumbo Bag Option:

3'x3'x6.5' SINGLE
JUMBO SANDBAG

?

HEIGHT OF COFFERDAM
TO BE DETERMINED
IN FIELD
6.5 MAX

%

9 COFFERDAM

GEOTEXTILE FILTER

/ FABRIC

v

STANDARD SANDBAGS

/ TO HOLD FABRIC AT TOE

MIN

1. Sandbag Cofferdam section is to be of single bag
construction with a maximum height of 6.5'

NOTE: This option provides a slender section to meet limiting
width conditions, but does not meet AASHTO specified Factors

of Safety

SINGLE JUMBO SANDBAG OPTION

NTS
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Therefore, for any H:
Check Sliding:
Fariving = 12 * vy * H2 = 1318.2 Ibs
where:
Yw = density of water = 62.4 pcf
H = height of water (design for full height of sandbags) = 6.5 ft
Wr = 3.00 ft Wg = 3.00 ft
Fresisting 6.5 = ( Yls *H* WAVE) * Cf = 1462.5 Ibs
[for a single bag high, single bag wide configuration]
where:
Y's = density of saturated sand in sandbags = 125 pcf
H = height of sandbag cofferdam = 6.5 ft
W ve = average width of sandbags at Top & Bottom = 3.00 ft
C: = coefficient of friction sandbags on sand/riverbed = 0.6
FSinding 333 = Fresisting / I:driving = 111 OK
Check Overturning:
Fariving = 1/2 * vy, * H¥/3 = 2856.1 Ibs
where:
yw = density of water = 62.4 pcf
H = height of water (design for full height of sandbags) = 6.5 ft
Fresisting 65 = (Vs * H* Waye) * KWg/2 = 3107.8 Ibs
[for a single bag high, single bag wide configuration]
where:
v's = density of saturated sand in sandbags = 125 pcf
H = height of sandbag cofferdam = 6.5 ft
W ve = average width of sandbags at Top & Bottom = 3.0 ft
K = reduction factor for moment arm to bring it in from edge = 0.85

FSoverturning 333 — Fresisting / I:driving =

1.09 OK
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EQUIPMENT & MATERIALS:
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PUMPS:

S SERIES” SLIMLINE
SUBMERSIBLE PUMPS

Dependable Portability

For drilled wells, narrow cofferdams and hard-to-reach places, Gorman-Rupp’s Slimline
submersible pumps are lighter and easier to handle than their larger Widebase cousins. Even
so, there is a strong family resemblance: Gorman-Rupp puts extra protection into the seals,

and the impeller is rugged and dependable.

GR
GORMAN-RUPP
PUMPS

www.GRpumps.com
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ECONOMY
The Slimline design offers an economy of T LA G LG To5= 5 Bl COMPOSITE OF PERFORMANCE CURVES - 4"

space that allows these pumps to go where
many others cannot. Their portability makes
them exceptionally useful. Where additional
head is needed, two Slimline pumps can be
used in tandem for twice the head at the
same flow.

DEPENDABLE

Slimline submersibles are designed for
continuous, unattended operation. These
electric motor-driven pumps need no
winterizing and fuel checks. There is no
danger of flooding these pumps since
they operate fully or partially submerged.

COMPOSITE OF PERFORMANCE CURVES - 6"

They work well in warm or subfreezing e R G (e IS A RES = ECP AR S
conditions. 1o - lul

SLIM DESIGN = .

The Slimline design is especially ] ~ a7 ..,\\

suited for use where space is limited. =l w I SN T .

The 2" (50 mm) submersible is only A RNERN =™ ‘\{m\\

7-1/2" (191 mm) in diameter, easily = mNEEE ey h N
fitting in an 8" (203 mm) casing. This En N\, wi™ AN
eliminates the need for larger, more costly dc A ‘\ ™~ gD N\ \\
casings and screens. ] o \ S

LIGHTWEIGHT AND PORTABLE &=

Gorman-Rupp Slimline pumps feature a
compact, lightweight design that makes
handling and installation simple. Our

1 HP, 2" (50 mm) model weighs only s ’ ™

43 Ibs. (19.5 kg), yet pumps up to 110 e N GORMAN RUPP’S DURABLUE

GPM (6.9 Ips) with heads to 55' (17 m). %

The 3" (75 mm) model weighs only 120 s L Polyurethane seal plate, diffuser, and suction head
Ibs. (54.5 kg), pumping up to 475 GPM - are specially designed forsubm&rsiblepumps. Several

(30 Ips) with heads to 105' (32 m). \ o = models available with DuraBlue urethane, for longer
life, more abrasion resistance.

SLIMLINE SUBMERSIBLE DATA

Model Discharge Height Diameter Max. Solids Power  Hertz Speed  Phase Voltage Cable Size
S2F1 2" (50 mm) 22.62" (5745mm)  7.50" (190.5mm)  0.31" (7.87 mm) 1HP 60 3450 RPM 1,3 115/230/460/575 #14,410
S2B1, S2B18* 2" (50 mm) 24.97" (634.2mm)  7.50" (190.5mm)  0.31" (7.87 mm) 2HP 60 3450 RPM 1,3 115/230/460/575 #14,#10
S2E1, S2E18* 2" (50 mm) 2519 (639.8mm)  7.50" (190.5mm)  0.31" (7.87 mm) 3.5 HP 60 3450 RPM 3 200/230/460/575 #14
$301 3" (75 mm) 27.19" (690.6mm)  9.62" (2443 mm)  0.38" (9.65 mm) 5 HP 60 3450 RPM 3 200/230 #10
$3B1, S3B18* 3" (75 mm) 26.58" (675.1mm)  9.88" (251.0mm)  0.38" (9.65 mm) 6 HP 60 3450 RPM 1,3 230/460/575 #10

$3C1, S3C18* 3" (75 mm) 26.58" (675.1 mm) 244.3 mm) 3450 RPM 230/460/575
4" (100 mm) 29.62" (752.3 mm)  10.81" (274.6 mm)  0.38" (9.65 mm) 3450 RPM 230/460/575

$4D1, s4D18* 4" (100 mm) 29.22" (742.2mm)  10.81" (274.6 mm)  0.38" (9.65 mm) 10 HP 60 3450 RPM 3 200/230/460/575 #10,#8

9.62" 0

$4C1, s4C18*

S4H1 4" (100 mm) 28.41" (721.6 mm)  10.81" (274.6 mm)  0.38" (9.65 mm) 10 HP 60 3450 RPM 3 200/230/460/575 #8

ANIAA

S4E1 4" (100 mm) 40.04" (1017.0 mm)  14.24" (361.7 mm)  0.38" (9.65 mm) 20 HP 60 3450 RPM 3 460/575 #8
S4F1 4" (100 mm) 40.06" (1017.5 mm)  14.24" (361.7 mm)  0.38" (9.65 mm) 20 HP 60 3450 RPM 3 460/575 #8
S$4G1 4" (100 mm) 50.44" (1281.1 mm) ~ 15.88" (403.4 mm)  0.50" (12.70 mm) 30 HP 60 3450 RPM 3 460/575 #3
san 4" (100 mm) 59.63" (1514.6 mm)  17.38" (441.4 mm)  0.50" (12.70 mm) 60 HP 60 3450 RPM 3 460/575 #6
S6D1 6" (150 mm) 51.75" (13144 mm)  15.88" (403.4 mm)  0.50" (12.70 mm) 30 HP 60 3450 RPM 3 460/575 #3
SBE1 6" (150 mm) 61.34" (1558.0 mm)  17.38" (441.4 mm)  0.50" (12.70 mm) 60 HP 60 3450 RPM 3 460/575 #6

*Stainless steel fitted.
This chart represents only a small cross-section of models available. Specifications are subject to change. Consult your Gorman-Rupp distributor for detailed information.

Product information is subject to change; consult factory for details.

@
o The Gorman-Rupp Company Gorman-Rupp International Gorman-Rupp of Canada, Ltd.
Mansfield Division P0. Box 1217 70 Burwell Road
| PO. Box 1217 Mansfield, Ohio 44901-1217 St. Thomas, Ontario N5P 3R7, Canada
w Mansfield, Ohio 44901-1217 Tel: 419-755-1011 Tel: 519-631-2870
PUMPS Tel: 419-755-1011 Fax: 419-755-1266 Fax: 519-631-4624
Fax: 419-755-1251 E-mail: intsales@gormanrupp.com E-mail: greanada@grcanada.com MANSFIELD DIVISION

E-mail: grsales@gormanrupp.com

A02258SL_REVAOT www.GRpumps.com Prine i the USA
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&“ The Gorman-Rupp Company

S Series (Slimline Submersible)

GORMAN-RUPP
PUMPS

For drilled wells, narrow cofferdams and hard-to-reach places, Goerman-Rupp's
Slimline submersible pumps are lighter and easier to handle than their larger

Widebase cousins. Even so, there is a strong family resemblance: Gorman-Rupp puts extra protection into the seals,
and the impeller is rugged and dependable.

Specifications
Size: 1-1/2" (37.5 mm), 2" (50 mm), 3" (75
mm), 4" (100 mm), 6" (150 mm)
Max Capacity: 2,100 GPM (133 lps)
Max Head: 380" (116 m)
Max Solids: 0.5" (13 mm)
'IM:n);perature: 122F (50 C)
Materials of Aluminum, Cast Iron, Ductile Iron,
Construction: Stainless Steel
Motor - Cycles: 60 Hz
Horsepower: 1 HP -60 HP
Features

Compact Design

Gorman-Rupp Slimline Submersibles are designed for cramped quarters and hard-to-reach places where other
pumps can't go. They're light in weight, which makes handling and installation simple. And these pumps have only

two moving parts and three wearing surfaces so maintenance and repairs are minimal.

Dual Seals, Double Protection

Primary seal keeps dirty water in the pump end and prevents contamination of the oil cavity. A second "fail safe" seal
provides extra protection against the possibility of damage to the motor. Positive oil lubrication enables the pump to
run dry without seal damage.

Abrasive Handling Impeller
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Abrasion resistant ductile iron impellers stand up to sand, gravel and other abrasive materials. The fully shrouded
impeller back reduces seal pressure and helps prevent foreign material from entering the seal cavity. Seal life is
extended and operational life of the pump is increased. Optional impellers of CD4MCu are available for

corrosive/abrasive applications.

Specifications are subject to change. Please contact your Gorman-Rupp Distributor for more details.

" The Gorman-Rupp The Gorman-Rupp International
d Company Company
Mansfield Division P.O. Box 1217

mnm P.0O. Box 1217 Mansfield, Ohio 44901-1217, USA
——— Mansfield, Ohio 44901-1217, Tel: 419-755-1011
PUMPS USA Fax: 419-755-1266

Tel: 419-755-1011 E-mail: intsales@gormanrupp.com

Fax: 419-755-1251

E-mail:

grsales@gormanrupp.com

GRpumps.com

Gorman-Rupp of Canada, Ltd.
70 Burwell Road

St. Thomas, Ontario N5P 3R7,
Canada

Tel: 519-631-2870

Fax: 519-631-4624 MANSFIELD DIVISION
E-mail:

grcanada@grcanada.com
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SUMP:

FUMF WELL
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DIRT BAG:

Pumped Sediment
Removal System

Whenever accumulated water must be pumped!

Protect the environment effectively
and economically with Dirtbag®!
Collect sand, silt and fines. Avoid
silting streams. surrounding property
and storm sewers. As more and
more emphasis 1s put on saving our
wetlands, regulations are becoming
more stringent regarding the
pumping of dirty water from holes
around construction sites-such as
foundations, pipe line construction,
repairing municipal water/sewer
lines. marine construction. utility,
highway and site development
areas. Dirtbag® applications are
endless.

Use Recommendations

ACF Environmental manufactures
Dirtbag® using a vaniety of woven
and nonwoven geotextile fabrics.
The fabric properties on the
Specifications page affirm the
strength of Dirtbag® and are a
result of tests conducted at on-site
laboratories at the geotextile factory.
All test methods are ASTM or
mndustry standards.

Each standard Dirtbag® has a fill
spout large enough to accommodate
a4” discharge hose. Straps are
attached to secure the hose and
prevent pumped water from
escaping without being filtered.

Strap the neck of Dirtbag® tightly

to the discharge hose. To increase
the efficiency of filtration, place the
bag on an aggregate or haybale bed
to maximize water flow through the
surface area of the bag.

Dirtbag®1s full when itno
longer can efficiently filter
sediment or pass water ata

vary depending on the size of
Dirtbag®, the type and amount
of sediment discharged into
Dirtbag. the type of ground.
rock or other substance under
the bag. Under most circum-
stances Dirtbag® will accom-
modate flow rates of 750
gallons per minute. Use of
excessive flow rates or overfill-
mg Dirtbag® with sediment will
cause ruptures of the bags or
failure of the hose attachment
straps.

Dirtbag must be monitored
during use.
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Easy To Use

First, Dirtbag® is easy to transport to
the site. To install. simply unfold and
insert up to 47 pump discharge the
hose into the hand-sewn spout and
secure with the attached straps.
Pump dirty water into Dirtbag®.

The bag collects sediment silt as the
clean water gently filters out from all
sides.

Compare Dirtbag? to the alternatives
such as straw bale forts which are
more cumbersome to transport, fo
build and to clean afterward. Best of
all. Dirtbag® poses no threat to the
environment when disposed properly.

Dirtbag® Features

» Designed and produced from a
variefy of fabrics to meet engineer-
ing specifications for flow rates.
strength and permeability.

+ Stabilized to provide resistance
to ultra-violet degradation.

» Meets municipal, state and Corps
of Engineers specifications.

¢ Availablein 10°x15°.12%°'x15°
and 157 x 157 sizes. Custom sizes
available.

Hillside Installation on Straw Underlayment

Typical Dirtbag® Construction
BAG PLACED ON = HIGH STRENGTH &
AGGREGATE OR DOUBLE STITCHED 4.
STRAW ) TYPE SEAMS }
R ———= i / = SEWN IN SPOU
/ ™ ,’," SEWN IN SPOUT
/
; { = HIGH STRENGTH
X | STRAPPING FIIR
x nIo Al HOLDING HOSE
_: ] l N [ B«\[} IN PLACI
[ 15T i A, _==— WATER FLOV

DISCHARGE

— N FROM PUMP
J = PUMP

ENGTH —— \ HOSE
) 1
)
Y= IPENING
ACCOMODATES
) ' WP o 4
P VIEW HSCHARGE
HUSE

A=
[ —=I1F

—I =111
AGGREGATE DR STRAV
UNDERL AYMENT
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Dirtbag® Specification
Control of Sediment In Pumped Water

1.0 Description

1.1  This work shall consist of fiirnishing, placing and
removing Dirtbag® pumped sediment control device
as directed by the design enginer or as shown on
the contract drawings. Dirtbag” pumped-silt
control system is marketed by:

ACF Environmental, Inc.
2831 Cardwell Road
Richmond, Tirginia 23234
Phone: 8300-445-3636 @ Fax: 804-743-7779
www. acfenvironmental com

2.0  Materials
21  Dirthag

2.1.1 Dutbag® shall be manufactured nsing a polypropy-
lene nonwoven geotextile sewn into a bag with a
double needle matching using a high strength
thread.

2.1.2 Each standard Dirtbag® has a fill spout large
encugh to accommeodate a 47 discharge hose.
Straps are attached to secure the hose and prevent
pumped water from escaping without being filtered.

2.1.3 Dutbag® seams shall have an average wide width
strength per ASTM D-4884 as follows:

Dirtbag® Style Test Method Test Method
Cithag®53 ASTM D-4834 60 lb=_fin
Dirthag®55 ASTMD-4584 1001bs.fin
Property Test Method Units Test Results
Style 52 Style 55
Weight ASTMD-3776 ozyd 8 10
Grab Tensile ASTMD-4632 lles. X5 A
Puncire ASTMD-4833 llpz. m 140
Flow Rate ASTMD-4491 galminf? 1] 4]
Permitivity ASTMD-4491 2 15 12
Mullen Burst ASTMD-3786 lbe. H &
L Resiztant ASTMD-435 % mn il
A0S % Retained  ASTMD-4751 U3 Sieve a 100

All properties are Minimum Average Roff Value (MARV) except the
wisight of the fabric which is given for information only. Dependling on
soif condifions and filtradion requirement's, aaditional geolextie

options are avaiable. Please call our enginearing siaif for salitions.

10 Construction Sequence

311 To install Dirtbag® on a slope so incoming water
flows downhill throngh Dirtbag® without creating
more erosion. Strap the neck of Dirtbag® tightly
to the discharge hose. To increase the efficiency
of filtration. place the bag on an aggregate or
haybale bed to maximize water flow through the
surface area of the bag.

1.1.2 Dirtbag® is full when it no longer can efficiently
filter sediment or allow water to pass at a reason
able rate. Flow rates will vary depending on the
size of Dirtbag®, the type and amount of sediment
discharged into Dirtbag®. the type of ground, rock
or other substance under the bag and the degree
of the slope on which the bag lies. Under most
circumstances Ditbag® will accommodate flow
rates of 750 gallons per minute. Use of excessive
flow rates or overfilling Dirtbag® with sediment will
canse the bag to ropture or failure of the hose
attachment straps.

*Must be monitored during use.

3.1.3 Dispose Dirtbag® as directed by the site engineer.
If allowed, Dirtbag™ may be cut open and the
contents seeded after removing visible fabric.
Dirtbag® is strong enough to be lifted with optional
straps if it mmst be hauled away. Off-site disposal
may be facilitated by placing Dirtbag® in the back of
a dump truck or flatbed prior to use and allowing the
water to drain from the bag while in place, thereby
eliminating the need to lift Dirtbag®.

4.0 Basis of Payment

41  The payment for any Dirtbag® nsed during
constroction is to be included in the bid of overall
erosion and sediment control plan unless a umt

price is requested.

*ACF Environmental iz not liable for failures or
misue of the Dirtbag.
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Disposal

Dispose of Dirtbag® as directed by the site engineer.

If allowed. Dirtbag® may be cut open and the contents
seeded after removing visible fabric. Dirtbag® is strong
enough to be lifted with optional straps if it must be
hauled away. Off-site disposal may be facilitated by
placing Dirtbag® in the back of a dump truck or flatbed
prior to use and allowing the water to drain from the bag
while in place, thereby eliminating the need to lift
Dirtbag®.

Above: Dirtbag® installation shown
on inclined hillside for maximum flow.

Dirtbag® Features:

1. High strength double stitched
“J" type seams.

2. Sewn in spout.

3. High strength strapping for
holding hose in place.

" Pump Discharge Hose

4 Hose opening accommodate up

to 4" discharge hose. -

For optimal flow, install over

straw or aggregate. Aggregate or Straw

Underiayment

ACF Environmental

A@ “Complete Source for Stormwater Solutions”
Distributed by:

Cartever P acamd Erevsorertaly Cawwhg

2831 Cardwell Road

Richmond, Virginia 23234

(800) £448-3636 « FAX (804) 743-7779
www.acfenvironmental.com




