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PART V - DESIGN OF PRINCIPAL SPILLWAY

DESIGN

When a structure such as a retarding dam or pond is installed, hydraulic
routing procedures can be used to determine the effect on peak discharges.
Exhibit 11-4 provides a short-cut method of hydraulic routing that has been
developed for quickly analyzing effects of storage reservoirs on peak dis--
charges. The method is based on average storage and routing effects for
many structures. The storage indication method of routing was used. Exhibit
11-4 Table A relates the peak outflow-inflow rates to the storage-runoff
volume rates where a single-Stage spillway or weir is used. -Exhibit 11-4
Table B relates the volume of runoff to volume of temporary storage for
a range of peak release rate. Emergency spillway flow is not considered.

The accuracy of the values in Exhibit 11-4 Tables A & B depends on the
relationship between the storage available, the inflow volume, and the shape
of the inflow hydrograph. When only a small volume is available for tempo-
rary storage, the shape of the outflow hydrograph is very sensitive to the
rate of rise of the inflow hydrograph. Conversely, when a large volume is
available for storage, the shape of the inflow hydrograph has little effect
on the outflow hydrograph which, in this case, is controlled by the hydraulics
of the structural system. Therefore, parameters such as runoff curve number
and time of concentration, which affect the rate of rise of a hydrograph,
become significant parameters in analyzing the effects of structures when
the peak outflow rate approaches the peak inflow rate.

Exhibit 11-4 Table A relates the ratio of peaks to volumes. For this
case the parameters affecting the shape of the hydrograph are important.
In situations where runoff curve numbers are less than 65 in combination
with short Tc values, V_/V_ values read from the table will be up to 25 per-
cent too high. Runoff furVe numbers over 85 with long T walues cause
?Efvr values to be up to 25 percent too low. %

In Exhibit 11-4 Table B, the peak inflow rate is not a factor in deter-
mining storage requirements. It can be seen that the ratio of volume of
storage (V_) to volume of runoff (V) is relatively high. Therefore, in-
flow peak 1s not a significant paraﬁeter, Exhibit 11-4 Table B will give
satisfactory results for structure drainage areas up to 2,000 acres with a
single-stage principal spillway capacity. It is usually accurate within
5 percent for release rates under 0.15 cfs/acre (cubic feet per second per
acre) and within 10 percent for release rates over 0.15 cfs/acre up to
0.6 cfsfacre.
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Quick return flow {QRF}.EI can be a factor in sites whare the QRF is
significant when compared to the capacity of the principal spillway. Where
applicable, QRF can be added to the release rate determined from Exhibit 11-4
Table B prior to the selection of a conduit size, or subtracted from the
conduit capacity prior to determining required temporary storage from Exhibit
11-4 Table B. Similar corrections can be made for Exhibit 11-4 Table A for
release rate.

Design Procedure for Pond or Pipe Structure
with Hood Inlet and Detentlom Storage (Using
Method I - Minimum Detention Storage)

NOTES: (1) All structures designed under this procedure must be located in
predominantly rural or agricultural areas where failure may only
‘damage farm buildings, agricultural land or township and county
roads. The structure must also not require IDNR approval.

(2) This procedure and the data sheet are outlined to do the

: emergency spillway first, with the top of dam elevatien
set and the emergency spillway elevation and then the prin-
cipal spillway pipe elevation (permanent pool) determined.

Steps
1. Determine drainage area from USGS maps, field observations and/or
aesrial photos.
2. Determine pond surface area from field surveys.
3. Determine ratioc drainage area to pond area. Divide Step 1 value by
Step 2 value.
4. Set top of dam elevation from field surveys and also record low

point elevation on centerline of fill profile.

Emergency Spillway

5. Determine design Q by multiplying DA (Step 1) in acres by 0.5 cfs/ac.
Reference: Tech. Guide, Standard and Specification 375, Table 2.

6. Determine maximum permissible veloeity (¥) in ft/sec. from EFM, Ch
11, E;hibit 11-2, Table 1, based on exit channel slope range, soil
erodibility, and grass to be seeded,

7. Determine retardance from EFM, Ch. 11, Exhibit 11-2, Table 2, based
on condition of stand and height of wvegetation.
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10.

11.

12.

13.

14,

15.

16.

17.
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Determine discharge g in thfoFt (cfs/ft) from Exhibit 11-2, Tables
3A, 3B, 3C, 3D or 3E for maximum permissible velocities.

Determine length (L) in feet of level portion of emergency spillway

from field surveys, observation or experience.

Determine bottom width (b) din feet for stability by dividing Q in

cfs (Step 5) by q in cfs/fts (Step 8).

Determine Hp from Exhibit 11-2, Table 3A, 3B, 3C, 3D, or 3E for (L)

(Step 9) and q (Step 8). MNote: Most emergency spillways may have an
(L} value less than 25 feet but use Hp wvalue for 25 feet (L) as a
minimum,

Record actual bottom width (b) used if wider than determined in (Step 10)

Recalculate discharge q for selected bottom width by dividing design

Q (Step 5) by (b) (Step 12).

Determine Hp (used) from Exhibit 11-2, Table 34, 3B, 3C, 3D or 3E for

new g (Step 13).

Determine emergency spillway (exit channel) slope. Find minimum and

maximum from Exhibit 11-2, Tables 3A, 3B, 3C, 3D or 3E, (for (V) max.
from Step 6.) BSelect exit slope (actual) from field survey, within range
of minimum and maximum.

Determine freeboard. Minimum freeboard will be 1 foot above the HP

value (Step 14). For dams with more than 20 acres drainage area, a
minimum of 2 feet must be provided between the crest of the emergency
spillway and top of dam.

Determine emergency spillway elevation - subtract from top of dam
elevation (Step 4), the values of Hp (used) (Step 14) and freeboard
value (Step 16). i

Principal Spillway

18.

19.

20.

21.

Determine detention storage required in Ac. Ft. by selecting prin-
cipal spillway detention storage (minimum) in inches from Table 2
of Technical Guide Spec. 378 and multiply by drainage area in acres
(Step 1) and divide by 12 inches per foot.

Determine required stage in feet by dividing storage (Step 18) by

pond area (Step 2).

Record pipe diameter selected. For Method I, minimum pipe diameter
shall be a 4-inch smooth pipe or 6-inch corrugated metal pipe for
DA less than 20 acres and 10-inch diameter smooth or corrugated pipe
for DA greater than 20 acres. (Table 2, Tech. Guide Spec. 378).

Determine stage for hooded inlet to flow full. Minimum stage between

inlet invert of pipe to the emergency spillway crest must equal 1.8
times the diameter of principal spillway in ft.
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Record stage provided - Use stage from Step 21 or Step 19 whichever

23.

24,

25,

26,

27.

28,

is greater.

Determine storage provided by multiplying stage provided (Step 22)

by pond area (Step 2).

Determine pipe inlet invert elevation by subtracting stage (Step 22)

from emergency spillway elevation (Step 17).

Determine pipe cutlet invert elevation by adding 1 foot minimum to

ground elevation at outlet.

Determine pipe length by using planned elevation and cross-section

of dam. BSelect dam top width and side slopes from Tech. Guide Spec.

378,
Complete other physical data information from planned elevations.
Fill out the sheets for the complete plan.
Example Design - Pond with a Hood Inlet Spillway
and Detention Storage - Using Method I Minimum

Detention Storage.

(Pond Drainage Area of 20 Ac or less)

DA = 12 ac - Fayette County
Pona area = 0.8 ac.

Ratid.drainage area to pond area = 12 ac = 15:1
0.8ac

Top of dam elevation = 99.0
Low point elevation on ( fill profile = 8l.4

Emergency Spillway

L

6.

14,

11

12,

Design Q = 0.5 cfs x 12 ac = 6 cfs
ac

Maximum permissible velocity = 5 ft/s for tall fescue on easily
erodible soils with slope range 0-53

Retardance = C for fair stand, 10 to 24 inches average length
of vegetation

q = 3 cfs/ft, Table 3C, p. ll1-54h, for V = 5 fps
L = 10 ft (Use L = 25 column in Table 3C)
b =6 cfs + 3 cfs/ft = 2 ft (not practical)

Hp = 1.3 ft, Table 3C, for L = 25 ft, q = 3 cfs/ft, V= 5 fps

Actual b = 8 ft
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13.

14.

15.

16.

17.
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Recalculated q = 6 cfs + 8 ft = 0.75 cfsfft

Hp (used) = 0.9 ft, Table 3C for q = 1 cfs/ft, V = 2 fps

Min. slope = 1% max. slope = 6%, actual slope 5%, Table 3C for

v

= 5 fps (stability)

Total difference between emergency spillway and top of dam
= 0.9 ft (Hp) + 1.0 ft (freeboard) = 1.9 ft

Emergency Spillway elevation = 99.0 - 1.9 = 97.1

Principal Spillway

18.

19.

20.

21.

22,

23.

24,

25.

6.

Storage = 0.5 inch x 12 ac = 0.5 ae. fr,
12 in/ft
Stage = 0.5 ac. ft. = .63 ft
0.8 acres

Pipe diameter = 6— inch H.C.M.E.

Stage for full pipe flow = 1.8 x 6 inches = 0.9 ft.

12 in/ft

Stage provided = 0.9 ft

Storage provided = 0.9 ft x 0.8 ac = 0.72 ac ft
Pipe inlet invert elevationm = 97.1 - 0.9 = 96,2
Pipe outlet elevation = 80.0 + 1.0 = B1.0

Pipe length = Projection U.S. + U.S. Z (TF- WL) + TW +
D.S. Z (TF - Toe Elev.) + Extension D.5. + Correction (s)

(a)

(b)
(c)

(d)
(e)

Horizontal Length -
Ly = 3 + 2.5(99.8 -96.2) + 10" + 2.5 (99.8 - 80.0) + 3= 74.5

Pipe through £ill @ 90° to C; therefore no skew correction

Drop in pipe (h) = Inlet Invert Elevation - Outlet Invert Elevation
= 96,2 - B1.0 = 15,2 ft.

Correction for slope (Table II, EFM p 6-45) = 1.7

Pipe Length = 74.5 + 1.7 = 76.2 Use 76 feet
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28.

29.
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Maximum £i11 height = 17.6 ft. (TF El. 99.0 - Low Point El. 81.4)
Maximum water depth = 15 ft. (WL Elev. 96.2 - Bottom El. 81.4)

Fill out the sheets for the complete plan.

Check all your work for omissions and errors.

(EFM Notice IN38, August 1981)
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|- ANTIVORTEX DEVICE
OR BAFFLE

TOP OF CONSTRUCTED FILL EL gg E

TRASH RACK
2 % % SETFTLEMENT P.EICII:[J

[SEE SHEET_B]'

CREST FL. ANTISEE

CUTOFF TRENCH DIMENSIONS
10 BOTTOM WIDTH
SIDE SLOPES

3 MINIMUM DEPTH

76

HODD

EXISTING GROUND -"'?H‘-H_"‘

FEET_fL__ INCH DI&. C.M. PIPE
WITH WATERTIGHT COMNECTIONS AND
INLET

EMERGENCY SPILLWAY Eé. _.E.L.J-_

BOTTOM WIDTH __

HOTE: MOST PERVIQUS FILL TO BE

PLACED IN DOWNSTREAM |/3 OF DAM.

NOT TO SCALE

PROFILE ALONG CENTERLINE PRINCIPAL SPILLWAY

LIMITED TO
LESS WiITH
TWO FEET

BOTTOM, FOR CONDUITS OVER 15 INCHES,
WSE CUTLET PIPE SUPPORT

HOTE: THIS TYPE CONDAGT CQUTLET 1S

al.

EL. .

0

CONMNTS OF 18 INCHES OR
THE CRITLET INVERT OME TOD
ABOVE A STABLE CHAaMMEL

ESTIMATE OF MATERIALS SOILS INVESTIGATION REPORT
ITEM QUANTITY |~ LOCATION | DEPTH | UNIFIED SOIL
Clearing — — — — — — — — — e . B8 Acres OF BORINGS § FEET | CLASSIFICATION
Excavation— — — — e e o 150 Cu.yd, #1 -1+00 CL 0.2 ML
Earth fill, compacted——— —_3130 _cy,yd. Fill | 2-6 | CL
Fipe,__© inch diameter, C.M.P. 2 -1+40T | 0-2.5 ML
e e o T
En]et—g-l —————————— e 38 Limdt, [EP00L ‘i:iftﬁ 0-3 | CL
Antivortex device or baffle—__ 1 Each ]
Pipe support [See Sheet —)—___~— Each
Trash rack and protective fence 1 Each —
Antiseep collar— — —— — — 2 Each ——
Stockwater system (See Sheet 5 ) 1 Each
Seeding and mulching Y1 Aeres EMBANKMENT POND OR PIPE
1174 1T T T 800 Feet STRUCTURE WITH HOOD INLET
e NAME Tom Boss
~ U.S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE ]
- D %jg. T
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u

METAL BAFFLE SHALL HAVE THE SAME COATING AS THE PIPE TO
WHICH IT I8 ATTACHED. WHERE METAL BAFFLE |5 FABRICATED
(OF MORE THAMN OME PIECE OF METAL, THE SEPARATE PIECES SHALL

BE SECURELY FASTENED TO EACH OTHER. SHARP CORMERS SHALL BE . b

REMOVED. AT CONTRACTOR'S OPTIOM, METAL BAFFLE MAY BE MADE OF r—

CORRUGATED OR SHEET METAL AND SHAPED CIRCULAR, SQUARE OR AS i rrei -

SHOWHN . )

\'I 15 0 . Angle 1% x1% X¥ 1'_' 'l d
ta" Square butt jaint, Q
walded on ona side __—'_F
=
i P b
‘t:: | 2=
5 T + . = T
& o c
o Angle 2R2Z X " & d
'ra” Squara bult joint, ]'
S A waldad on ona side ___+T-
PR T G ANGLE BRACE DETAILS =
i1 latt and 1 right tor gach balfle)
P I-A N [for graater tha 15 inches)
150 .30 i
- : '1
| oTs80 o OTSD | )
‘| hegie l-m] with bolts af //"N"
L":l.'_m ?rﬂqﬂmn (Sea Front Eleseathon)
sl " L2™xa™xly "
o
Ang'a h’ll:l"f___ ,/: : B FLG! P
WOTE: B
FADRCATE WLET | s
ERD OF PIPE ALONE — 1y [
THIS LIME T l
0. 75D
SIDE ELEVATION FRONT ELEVATION
GAGE OF METAL BAFFLE MOTES:

AMD DIMENSIONS OF ANGLE BRACE USE ALUMINUM BAFFLE AMD ANGLES WITH ALUMIMUM PIPE.
DIA, OF| GAGE OF AMGLE BRACE DIEEHS!DHB USE STEEL BAFFLE & ANGLES WITH STEEL OR IROM PIFPE.
PIPE, AFFL IN IMCHES

e STEEEFLF fl_ = . . g : ALL MUTS, BOLTS, AND WASHERS SHALL BE GALVAMIZED,

L i BT CADMIUM PLATED, OR STAINLESS STEEL.
T 6 o ALL CUTS SHALL BE SAW OR SHEAR CUTS.

16" 1 el HOLES IN THF AMGLE BRACE SHALL BE SPACED AND

12" IS 1080 LOCATED TO MATCH CORRUGAT IONS IN PIPE AND BAFFLE.

|5° 16 |oos

T 6 lowliol s ol 8 5 1/3 STEEL ANGLES SHALL BE GALVANIZED.

Tk s |coefio] 7 1/8] 9] 9 1/2]5 i/3 ALL ANGLES SHALL BE I 1/2" x 1 1f2" X 1fu".

20" | is fomlis]e 1/812 :' - ALL BOLTS SHALL BE 3/8" X | 1/2" WITH NUT AND

] 1§ os | 13110 1/2]12]1% B SPLIT WASHER.

ALL HOLES FOR BOLTS SHALL BE DRILLED 7/16" DIA.

DETAILS OF HOOD INLET FOR CORRUGATED METAL PIPE

(EFM Notice IN38, August 1981) IH-ENG-21. 26 Fev. 281
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E W2 —.'-‘-J b Wiz - - B _
Continous 1/8" Fillet weld JL l
all around piga
Angle varies
wilh pipe
diamatar
Uing |
5 ~ |
o N
vt \‘"I
w -'\ : i 76" diam
2 ! L e ]. holes &
@ A A :
| B s s
L1} 4 _."l
A
-
" 0.0 of pipe
plus 1 578
Ball Cirche
r — S S— - - —_—
Malas: 1. Hotl ralled shest steel 16 ga, or aluminum
shal — min. thickness pos".
2. Install M. antiseep collar with
ALTEHNATE DETAILS DF ANTISEEF CDLLAH eorrigations vertal
E fill E fill

PIPE MAXIUM SPACING LENGTH OF PIPE "L" IN FEET
e ich FEE] 50 1 6 ] 7 ] 8 ] o [ 10 ] 10 ] 120
SIZE COLLAR W' FEET SIZE COLLAR "W FT
ax4 5x5 | 4xa] 5x5 Jaxa] sx5 [axa] sxs [ 4xa] 6x5 [ 4xa] 5x5 |axa] 5x5 Jaxa] 5xs [4xa] 5x5
648 20 25 212122 2 131 301 3l alalsl4]]ala
10812 20 25 212012 213) 23] a]4]3 42142 ]5]2
15 19 25 2 |2 [ al 23l 2|« afalals]4fs|+]6e6]a
18 8 25 212 |3 2013l 2014 3]+l 30s|s Islalala
21 15 23 2l 2ol 214l 30 e 3]l s5] alslalelsaf7] s
2 14 31 sl 213l 21al 2a1s5] 3] 5] alelel7ls]|] s
a0 18 =l l=1sl=]sl=[«l-lT+«]=]sl=]s51-=]¢+

BILL OF MATERIALS

NUMBER OF REQUIRED ANTISEEP COLLARS & spacing for 6" THRU 30"
DIAMETER PIPE

ANTISEEP COLLARS AND COUPLING

DEVICES FOR 6” THROU 30” C.M.
PIPE

NAME Tom Bass

U.S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

QUANTITY DESCRIPTION
Antiseep collar-__% _ft. or _4 _ft.
round or square
Flange coupling
18 Hex. HD. nuts, 3/8" x 1"
18 Hex. HD. nuts, 3/8"
Flat washers - cut steel, 7/16" |.D.
18 x 7/8" 0.D.
Watertight coupling band, w/lug rods

Date

Approved By, ... ..
Designed. .

Titke. .
Crawn._._....

1ig

Checkad. .. Shaal,.... DOrawing No

[T T SN
Feviewad. . i) I
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_"'r‘d'd' r I el ree Shee
AT Bt A lE o

NOTES:
1. THE PIPE

A8 g e,
| g P 8 F
Supe

MAY BE HELICAL CORRUGATED
METAL PIPE OR PIPE MATERIAL OF EQUIVALENT
STRENGTH ANMD DURABILITY.

2. ALL WELDED, MARRED, AND CHECKED SUR-
FACES SHALL BE FIELD COATED WITH A HEAVY
APPLICATION OF FIBRATED ASPHALT-CEMENT.

3. COMPLETELY COAT WITH ASPHALT-CEMENT
ALL CONTACT SURFACES OF FLANGES AND COL-
LARS BEFORE FIELD ASSEMBLY.

Use this type coupling.

FLANGE COUPLING FOR
6" 8"& 10" DIA. PIPE

FLANGE COUPLINGS FOR™~
12” THRU 30” DIA, PIPE

M.T.5.

?ﬂ'é?. %Li?;l'sj . F:i.pe Min. Min.
1" Long for Diam, Mo, Spacing
3/8" SS Bolts Inches Holes Inches

12 10 4.48

o 15 12,/ 4,52

o 18 L] 4.54

o 21 <~ 16 4.56

= 24 4 18 4,58

a 30" 22 460

o /.-"
* l‘-’;

MOTE: Motes for 6™, 8" & 10"
flange coupling apply for 12"
thru 30" flange couplings
N.T.G.

Apply heaovy cooting of

™, NOTE: for 8 1o 16" pipe use

u,

fibrated asphall cemant
batwasn pips ond coupling

band. Bond fo be fabricated from s
one shae! or twe shests with T Cerrugations (min) & Vg
#qual minimum lap lengths. Watertight Coupling Band | 54,:;:1“
T B Faod
C.M Pipa [thramd 8"}
" diam, galv, Conduit
stesd 1od, :
a 1 Lap Tank Lug
] Tank Lug
3 -
Paint Yap with fibroted Lugs may b
asphalt cement, slaggered.
L - | e
DETAIL OF TANK LUG
DETAILS OF WATERTIGHT COUPLING BAND Het 1o Scale

u

12" wide band and twe rods,

Corrugated Melal Coupling

Far 21" 19 3" pipe use
24" wide band and four

DETAILS OF WATERTIGHT COUPLING BAND
8" THRU 30" DIA. PIPE

(EFM Notice IN38, August 1981)
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PLAN SIDE ELEVATION
TRASH RACK FOR HOODED INLETS
BILL OF MATERIALS
MARK | QUANTITY DESCRIPTION LENGTH
| 2 Wood posts, 6" ftgp, black iocust, hedge or pressure
. treated 7'-g"
2 I Wood posts, 6" top, black locust, hedge or pressure i s
treated 9°-0
3 | Fence, woven wire, No. 9 top and bottom, witnh 2" stays s g
35 " high 247-0
P Staples - Mark@ to(Dand 2 | 1/u"
T -
. o Wood plank 2" thick x 6" wide x L+6", pressure freated | 8'-6"
i 2 3!&":1';:1]33 screws with flat washers, murn'@ Hv @und@ g |ja"
NOTE: Fence and staples to be galvanized and lag screws cadmium plated.
D L | F | LIN.FT. [POST LENGTHY EOHAPINLET
OF FENCE[™ D [ @ namg_1om Bass
no_ " ¥ n 1_ql = B U. 8. DEPARTMENT OF AGRICULTURE
D o el o Bobie o Bl ) s SOIL CONSERVATION SERVICE
Is" - 18"[10-0] 47 8-0[l0-0 i P—

X LENGTH OF POST BASED ON 3:1 SLOPE. et R

e IN-ENG-24 1(2) Rev.6-B1
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Normal water lavel 7

5 Capped pipe riser with 80
holes E|:1-| 4 rows Inupper 40"
Hole size:

I/4" for | 14 pipe
5/6 for !',{_;;:ipe

3/8'tor 2" pipe

2'-0"x2'-0"x 0'-6" Concrete collars
or metal sheets weided to stee| pipe

on 210" centers
I0=0" min.
Tank |
connection,|Cap

Valve well

V4" minimum galvanized
steel or plastic pipe

S0%elbow

N Original ground
\——A-Core trench

SECTION ALONG € OF WATER PIPE

Gravel drain

Normal woter level }:

55 gallon barrel
or equal

Pipe riser with 4
rows of Y holes
on 3 centers

AN IQ'"
e

90 elbow

e
{6" concrete slab for base
of borrel, 3-0 x 3-0

ALTERNATE INLET

NOT TO SCALE

sewer pipe

Concrete plug

Tee wrench :

VALVE WELL DETAIL

- BILL OF MATERIALS 5
QUAN. ITEM LENGTH| HOTES:
—" Galy, P . - Pip
(15" Mi:‘)hm 1pe or Flastic Fipe 5 Pqutjc pipe 5!*_:&11 pe Acryl-
1 __" Galv, Iron or Plastic Pipe 10" I:Jmtt"11(%-butyd1ene—styr-er:e
1 | _" Galv. Iron or Plastic Tee (ABS), Polyethylene {ﬁm‘ or
T | —" Galv. Iron or Plastic Pipe W/80 Polyvinyl chloride (PVC).
— Holes " Lo P —— sy
1 | " Galv. Iron Pine or Plastic 90° | 2- Lollars may also be made
;E]_bﬂ"nf - i Froil butyl rubbep,
" Galy. Iron Pi
E_F_'i:ir' Galv. lron o
i Unian i
2 |1 x 2% Galv
Connectors DR S e - e
1.]-." Gate Valve ) STOCKWATER SYSTEM |
T |Tee Handle "3 57 |
| T [6" Bell Joint V.C. fite 4'-g"
T |[Treated Wood Flug to Fit Bell or
Concrete Plug NAME
1 Galv. Sheet Metal Disc 8" Dia. U. 8 DEPARTMENT OF AGRICULTURE
T [Brass D Handle With 2-1%" Screws SOIL CONSERVATION SERVICE
Pit-Run Sand and Gravel (Drain) - R T AR R 05 T T
0.34 Cu, Yd, f

]

Coarse Gravel Mix For Barrel

Concrete (2 C.F. Per Collar - 5 C.F
Per Base)

Tine. .
[t TEeamni

e SO SO Tl

IN-ENG-23 2(2) Rev. 6-81
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€ fill Maintain 2 below normal water level and

3' or more cover
20-0'mi
Tank
connection
Gy

Float

3 section of 3 plastic
pipe w/connections and |
end cap. Drill 100-1/4
holes in this section.

inlet may be attoched
to o stoke or a float

b\_ 13 :
. plastic
=ie \\

Ny

Gravel drain

SECTION ALONG € OF PLASTIC PIPE

Handle
Wood plug

Metal disc

Perforoted section

BO holes in 4 rows . B
Hole size: 6 beli joint

ba" for | lf4“PiPe Mormal water 1eve|f;? V.CT.hIe
g PO Tee wrench
/16 for 1'/2 pipe i

i ' i0-0
5;‘8 for 2 pipe—————— —'—"‘ Valve on
Lag screw A plastic pipe

- To watering
-6 [ facility
T MWylon adapter
4-0'min with stainless
steel hoseclampl L
ALTERNATE INLET : ALTERNATE
ARRANGEMENT VALVE WELL DETAIL
Use This Type Inlet Use This Type Valwve Well
_ BILL GF MATERIALS
QAN ITEN LENGTH NOT TO SCALE
T 1/4" PLASTIC PIPE 100
V7 1/8" PLASTIC CAP STOCKWATER SYSTEM
VE1 IJU" PLASTIC TEE .
2 VIU/4" PLASTIC FEMALE UNION
e 3 PLASHE —BIRE NLET SECTHO N — == ===
| | BRASS - CHECK AND DRAIN VALVE NAME _ Tom Bass
| | TEE HAMDLE WREMCH 3r-g” U s DEP@R’[‘MENT OF AGRICULTURE
2 |&" BELL AMD SPIGOT SEWER P|PE gr=-g" SDILLDNEER?A’FI{}NSER‘-’ICE
1 _[Wood Plug Top w/Handle il PR et
1 [Wooden Post ~ E;ﬁﬁﬂ g s coe st
1 [ag Berew > /8 .| ﬁ—?ﬁ-lnw

IM-EMG-23 12} Rev. B-81
(EFM Notice IN38, August 1981)



Normal water lavel 7

| : ] ¥
5 Copped pipe riser with 80,
holes F|'n 4 rows inupper 40

Hole size:
1/4" for | 1 pipe

546 for t;fz-"pipe
g"for 2" pipe

2'-0"x 2'-0"x 0'-6" Concrete collors
or meltui I§he~=ﬂs weided to steel pipe
on 21 -0 centers

Valve well \

Tonk |
| connection,|Cap

90°elbow”” Ir_

Pipe riser with 4
rows of Y4 holes

TR i S T u7
1] Ty AY I "f o
I¥4" minimum galvanized N CAE tre

steel or plastic pipe

SECTION ALONG € OF WATER PIPE

riginal ground

nch Gravel drain

Normal water level ?

55 gallon borrel
or equal

on 3 centers

R :
—_— 90° elbow

(E:" concrete slab, for base
of borrel, 3-0 x 3-0

ALTERNATE INLET

NOT TO SCALFE VALVE WELL DETAIL

Concrete plug

BILL OF MATERIALS

(UAN ITEM LENGTH| HOTES:

{H&”Da}::]]mn Pipe or Plastic Pipe L. P]qatic pipe St]aH be Atryl-

1ol . " Galv. Iron or Plastic Pips 2kl oniteile-butyeiene.Styrand

1 | " Galv, Iron or Plastic Tee {ABS"T F9)yetiy ano [ﬁrﬁ};" or

‘| _II Gﬂ-l'lu". IT‘DH ar P-last_lrc PTPE H,’BC‘ P'D]_'}""-"‘I.rl"\"] chloride Epa-[.,-.l
— Holes T S ISR SEL 3 =

1 | -." Galv. Iron Pipe or Plastic 90° <5 Shialks ey a]:s-; b made
Elhou S AT (S B
- Galv, Tron Pipe or Plastic Cap |

2 | 15" Galv. Iven or Flasiic Female | \
t Union | :

2 ik x 2%" Galv. Nipple or -‘"Hsti:_r

S Connectors e el p— - " et

1 |_" Gate Valve - o STOCKWATER SYSTEM

T _|Tee Handle s R B

T 16" Bell Joint V.C. Tile 14w

T 1Treated Wood PTug to Fit Bell or
Concrete Plug NAME

1 Galv. Sheet Metal Disc 8" Dia. U. S. DEPARTMENT OF AGRICULTURE

1 Brass D Handle With 2-1%" Screws gﬂlLGDNSER‘v’h‘I‘IDN SERVICE

Pit-Run Sand and Gravel (Drain) -
0.34 Cu. Yd,

EIE
REpritsdl WY, o o e oo cmsn s mee
B

Coarse Gravel Mix For Barrel

B e LT

Concrete (2 C.F. Per Collar - & C.F

Per Base)

b i

IN-ENG-23 2(2) Rev, 6-81

(EFM Notice IN38, August 1981)



DESIGN DATA

; A 1541
DRAINAGE AREA_ 12 aches, ponp area_0:8 aches, RATIO DRAINAGE AREA TO POND AREA =~
RUNCFF CURVE NO, e AVE. W.S. SLOPE: FLAT, MODERATE, STEER (CIRCI.E ONE}
Bl.4
TOP OF SETTLED FILL ELEV. 99.0 LOW POINT ON G FILL ELEY. 1
EMERGENGY SPILLWAY

pesigN o= 12 acx_ 0.5 crsiac=_ & _ crs, MAXIMUM ‘JELDCJI_'E:‘_.E— FT/5
HETARDANCE___®__ _ DISCHARGE q GRS FT

o : _ DESIGNQ = - Tad
BOTTOM WIDTH b (STABILITY) = 2E3088_— = _FTLHp=____ = _FT

. 8 : ey Desane B 0.75 o

BOTTOM WIDTH b (USED) FT, DISCHARGE g (USED)= 25l g = CFS/FT.
Hpuseny 0.9  F1. minstope__ L %, MAX. SLOPE__© %, EXIT SLOPE (AGTUALL__ 2 _
FREEBOARD_L.0 FT. EMERGENGY SPILLWAY GREST ELEV. 97.1

PRINCIPAL SPILLWAY
METHOD | - MINIMUBM DETENTION STORAGE

_ 0.5 12 0.5 _  STUHAGE (AC.FTJ _ 0.63
STORAGE = IN. X AC.[12 AC. FT. REQUIRED STAGE= SIOMactnc il ~ 1.07  pr,

PIPE DIAMETER 6 IN., TYPE H.C,M.F,

IS STAGE SUFFICIENT FOR PIPE FLOW: YES — X NO__________
METHOD |l - SHORTCUT FLODD ROUTING

NESIGH STORM FHEQUENCY YEAR 24 HR., RAINFALL _ _______IN., RUNOFFVr . . M.
TYPE PIPE
GTAGE| V8 | Vs TABLE A T TABLE B PIPE DATA o I misER DATA
X AC. = = 2 » "
FT. F; N1l ve | gojai |Qo Cf}g Qo || DIA. | WILL PIPE ﬁ.g&gl_[ E | SlstFrg;Li]
| Vrod Qi -;GFS (CFS1™ 2| CFs || N, FLOW FULL e PPN e e
] T L T
i |
HOOD INLET OR FLARED INLET DATA
PiPE DIA. SELECTED 6 IN., sTaGE PRovIDED ___ Q-9 Fr., stomace rrovicen 0-72  acer
&
PIPE INLET INVERT ELEY, 202 . PIPE OUTLET INVERT ELEV.__ 520 i LENGTH........_._._..,_?E —FT.
DROP INLET DATA ,
PIPE DIA. __IN., RISER DIA. _IN., STAGE REGUIRED—— .. ___FT
STORAGE REQUIRED AC.FT., PIPE LENGTH____ FT.. RISER LENGTH_—__ __ — FT
CREST 07 MISERELEV. . FT., OUTLET OF PIPE INVERT ELEV. FT.
PHYSICAL DATA I '
MAXIAUM FILL HEIGHT ... __..._Ellzg_____ DETENTION STRUCTURE DATA
MAXIMUM WATER DEPTH 3 ET.
. NAME __ Tom Bass o
. __TeAn
& o 4
HAZARD CLASSIFICATION U.5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
B Date i
Dl e ::::'.:]rmdh:.l..
DR o o oo se bl B 8B m 2 8 e .
i 0| o e e o et e St
Ghiachad . Concll il el | S Drawing No
Mo
Bl awe b v iR e R i e Drﬁ

(EFM Notice IN38, August 1981) IM-EMG-25 1(2) Rav, 8-81
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Example Design - Pond with a Hood Inlet Spillway
and Detention Storage - Using Method I Minimum
Detention Storage.
(Pond Drainage Area > 20 Acres)
STEPS
1. DA = 28 ac - Vigo County

2. Pond Area = 1,6 ac

3. Ratio drainage area to pond area = 28 ac = 17.5:1
1.6 ac

4, Top of dam elevation = 99.5
Low point elevation on G £ill profile = 79,8

Emergency Spillway

5. Design Q = 0.5 cfs/ac x 28 ac = 14 cfs

6. Maximum permissible veloeity = 5 ft/s for tall fescue on easily

erodible soils with slope range 0-5%

T Retardance = C for fair stand, 10 to 24 inches average length

of vegetation

8, gq =3 cfs/ft, Table 3C, p. 11-54h, for V = 5 fps
9, L = 20 ft (Use L = 25 column in Table 3C)
10. b = 14 efs ; 3 cfs/ft = 4,7 ft (not practical)

11, Hp = 1.3 fr, Table 3C, for L = 25 ft, q = 3 efs/ft, V= 5§ fps

12. Actual b = 12 ft
13. Recalculated q = 14 cfs - 12 ft = 1.2 cfs/ft

14. Hp (used) = 0.9 ft, Table 3C for q = 1.25 cfs/ft, V = 3fps

15. Min. slope = 1%, max. slope = 6%, actual slope 5%, Table 3C for

V = 5 fps (stability)

16. Total difference between emergency spillway and top of dam

= 0.9 ft (Hp) + 1.0 ft (freeboard)=1.9 ft NOTE: DA »20 acres

Use 2.0 feet minimum

17. Pmergency Spillway elevation 29,5 = 2,0 = 07,5

(EFM Notice IN38, August 1981)
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Principal Spillway

18. Storage = 1.5 inch x 28 ac = 3.5 ac. ft.
12 in/ft

19, Stage = 3.5 ac. ft. = 2,2 ft.
1.6 acres

20, Pipe diameter = 10-inch H.C.M.P.

21, Stage for full pipe flow = 1.8 x 10 inches = 1.5 ft.
12 in/ft

22. Stage provided = 2.2 ft.

23, Storage provided = 2.2 ft x 1.6 ac = 3.5 ac. ft.
24, Pipe inlet invert elevation = 97, 5 - 2.2 = 95.3
25, Pipe outlet elevatiom = 79.5 + 1.0 = 80.5

26. Pipe length = Projection U.S. + U.8. Z (TF = WL) + TW +
D.5. Z (TF - Toe Elev.) + Extension D.5, + Correction(s)

{(a) Horizontal Length -

L1 = 3 + 2.5(100.5 - 95.3) + 10 + 2.5 (100.5 - 79.5) + 4 = B2.5

{(b) Pipe through fill @ 907 to CL therefore no skew correction.

{¢) Drop in pipe (h) = Inlet Invert., Elev, - Qutlet Invert Elev.
= 05,3 - 80.5 = 14,8 ft.

(d) Correction for slope {(Table II, EFM p 6-55) = 1.6 ft.
(e) Pipe length = 82.5+ 1.6 = 84.1 Use 84 feet

27. Maximum £111 height = 19,7 ft., (TF El. 99.5 - Low Point El. 792.8)
Maximum water depth = 15,5 ft., (WL Elev, 95.3 - Bottom El, 79.8

28. Fill out the sheets for the complete plan.

29, Check all your work for omissions and errors.

(EFM Notice IN38, August 1981)
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|

M T ;.r{_.;-,-_’)
— ' .0
PLAN FOR Farm Fond
cooperaTor Tim Thomas  gpc 10 vlIN g SW

COOPERATING WITH_'18¢ County SWCD

COUNTY__ V1BO sTaTE _ 1N
SURVE YED A. Checker

U. S. DEPARTMENT OF AGRICULTURE
Q) SOIL CONSERVATION SERVICE

patg 12781

ovns Dz Designer12-81 *’*“"ﬂ@sﬁ%f%zﬂble

. D. Designer — R
___________________________________ A

T i Sa T s et st b s Sh-ii Cuarwing Mo

eractea . 1OM _Able  12-81%-3

(EFM Notice IN38, August 1981) IN-ENG-42 1{1) Rev. 6-81
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13"

52.5

ANTIVORTEX DEVICE

TRASH RACK
# i OR BAFFLE

[BEE SI'IEET_5 !

CREST EL.__Q-S

CUTQFF TRENCH DIMENSIONS

]
10"  porrom wiotk
_J-fl_sms SLOPES
_ 3" miNiMuM DEPTH

NOTE: MO3T PERVIOUS FILL TO BE
PLACED IN DOWNSTREAM 173 OF DAM.

._Eié.FEETiiHEH DiA, C.M, PIPE
WITH WATERTIGHT COMMECTIONS AND
HOOD INLET

NOT TO SCALE

PROFILE ALONG CENTERLINE PRINCIPAL SPILLWAY

= TOP OF COMSTRUGTED FILL EL. IGG_ ) -

EMERGENCY SPILLWAY EL._297 2

EXISTING GROUND "'?-H‘H"“'

% SETTLEMENT ADDED}

BOTTOM WiDTH £ &£ FT

2-0" MIN, COVER

WOTE: THIS TYPE CONDUIT CUTLET IS
LIMITED TO COMDUITE OF 15 INCHES QR
LESS WITH THE QUTLET INVERT ONKE TO
TWO FEET AHOVE & STABLE CHANMEL
BOTTOM. FOR CONDUITS OVER 15 INCHES,
USE QUTLET PIPE SUPPORT,

ESTIMATE OF MATERIALS

ITEM QUANTITY
Clearing— - s = — — — ~— 0.5 Acres
Excavation— — — — — — — — —_ 150 Cu.yd,
Earth fill, compacted — — — —__4464 Cy,yd,
Pipe,__10 _inch diameter, C.M.P.
metal thickness _0:06jn. (__== ga) with
watertight connections and hood
infet-— - — — — — — — g4 -LinEt.
Antivortex device or baffle — 1 Each
Pipe support (See Sheet__ ) — ~~ __ Each
Trash rack and protective fence 1 Each
Antiseep collar— — — — — — 3 _Each
Stockwater system (See Sheet_4 ) 1 Each
Seeding and mulching 0.9 pcres
FencingQ— — — — — . . 400 reet

SOILS INVESTIGATION REPORT
LOCAT ION DEPTH UMIFIED SOIL
OF BORINGS § FEET JCLASSIFICATION
#1 - 2+30'L 0-1 ML
Fill T4 cL
#2 - 14509 | o-g s
Fill | 1-4 cL

EMBANKMENT POND OR PIPE
STRUCTURE WITH HOOD INLET

NAME Tim Thomas

U. 5. DEFARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Cramag Ho

(EFM Notice IN38, Aupust 1981)
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METAL BAFFLE SHALL HAVE THE SAME COATING AS THE PIPE TO

WHICH IT 13 ATTACHED. WHERE METAL BAFFLE IS FABRICATED

OF MORE THAM OMNE PIECE OF Hi'.T.I.L.r THE SEPARATE PIECES SHALL

BE SECURELY FASTEMED TO EACH OTHER. SHARP CORMERS SHALL BE e b
REMOVED, AT CONTRACTOR'S OPTION, METAL BAFFLE MAY BE MADE OF -—w-.T.__..
CORRUGATED OR SHEET METAL AMD SHAPED CIRCULAR, SQUARE OR AS r‘_t_h'
suuwn.\‘l

L% O Angle I'-':“Ju":'iIl ;-:'-.-;.'J?
Ira" Squars bult joint,
walded on one &ide

s
Angle ZXZK bra® R “‘ ld

lra” Square butt joint,
waldad on ome wide -

—— - 1 T —

ANGLE BRACE DETAILS =

[1 left and 1 right for each balfla)

PLAM {tor greater tha 15 inches)
45D LSD
0750 . 0.T5D
| Angle testensd with beits o1 Anqle
L L fﬂr—!ﬂ-wﬂ /;:mnl Elevation] Matal Boffle

Bolrs =—

Anglm ‘flmi .- _-J-EL#‘LL'L
WOTE: BT,

FABMCETE |8LET
EWB OF PIPE ALONS —
THIS LIRE

SIDE ELEVATION FRONT ELEVATION
GAGE OF METAL BAFFLE NOTES:

AND DIMENSIONS OF ANGLE BRACE| USE ALUMINUM BAFFLE AND ANGLES WITH ALUMINUM P|PE.
DIA. OF| GAGE OF | ANGLE BRACE DIMENSIONS USE STEEL BAFFLE & ANGLES WITH STEEL OR IRON PIPE.,
PIPE, D| BAFFLE N_INCHES Lk

TR YO P I B = LL WUTS, BOLTS, AND WASHERS SHALL BE GALVAN|ZED,
=5 s T CADMIUM PLATED, OR STAINLESS STEEL.
5" i§ |omw ALL CUTS SHALL BE SAW OR SHEAR CUTS.
= flﬂ: §_fom j! HOLES IN THF ANGLE BRACE SHALL BE SPACED AND

:i :: ﬁ: LOCATED TO MATCH CORRUGAT IONS IN PIPE AND BAFFLE.

18" i [ooelio] 6 9| 8 5 1/3 STEEL ANGLES SHALL BE GALVANIZED.

2i" 16 foosf10] 7 1/8] 9] 9 1/2]5 I/3 ALL ANGLES SHALL BE 1 1f2" x 1 1/2" x I[fy",

i:" N :: I: :ﬁ :: ’“" : ALL BOLTS SHALL BE 3/8" X | 1/2" WITH NUT AND

SPLIT WASHER.

ALL HOLES FOR BOLTS SHALL BE DRILLED 7/I16" DIA.

DETAILS OF HOOD INLET FOR CORRUGATED METAL PIPE

(EFM Notice IN38, August 1981) RN AR Py B
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~ W = Ft
W= Ft. P - o
I w W2
W2 J [rty .
Continous 178" Tilkel weld ]L !
all around gipe Angle varies
with pipe
diarneter
i’&‘ e B e
i %
e
e PR /?\ ™
AT Y
o |y 1 /{;,‘ \ 7716 dlam
fil
. . ||'I _I. holes @
“I!:Ii-’é I:I.H:I ﬂ‘ - max. spacing
7 8" 0.C.
1 = |"% 4/_ "f
E - |
35
e 0.. of pipe
_f_.._l plug 1 878
Bult Circla
v |
L — |

ALTERNATE DETAILS OF ANTISEEP COLLAR

Notas: 1. Hot rolled shesl stesl 16 go, or aluminum
shaet — min. thickness 0.06".
2. Imstall C.M. antiseep collar with
carrugalieng vertical

& fill

¢ fin

st
| =collar

PIPE MAXIUM SPACING LENGTH OF PIPE “L" IN FEET
e 50 g ] 70 ] 8 ] 90 ] 10 [ 1o ] e
SIZE COLLAR “W" FEET SIZE COLLAR “W" FT.
4X4 sx5 | 4xa| 5x5 Jaxa] 5x5 [axa] sxs [axa] sxs [axa] sxs [axa] sxs [axe] sxs Jaxa] sxs
B3 20 25 shaloralel 2 byl sl stalats el E il
1051 20 25 2 |2 22302 130 alalslalalale]s]a
15 19 25 2l z1al21lsl 2zla]lalaslals]als|lalala
B 18 25 el e el sl Al ayal9lsl e lalalel e
21 15 23 2] 2 3] 21 4 < 3 5] 4 5] 4 B | 4 7 5
24 14 21 3l 213t 2)14) 3]s5]| 3] 5] 416]4 7| s 7] s
30 18 =l ]=la]=]lasl=lsl—=] a]=]s]=1s]=1]TG

NUMBER OF REQUIRED ANTISEEP COLLARS & spacing for 6” THRU 30"
DIAMETER PIPE

BILL OF MATERIALS
ANTISEEP COLLARS AND COUPLING
UANTITY DESCRIPTION DEVICES FOR 6” THROU 30” C.M.
Antiseep collar-__%__ft.or __%_ft. PIPE
3 round or square Tim Thomas
A Flange coupling NAME = T R,
= e U.S. DEPARTMENT OF AGRICULTURE
24 ex. HD. nuts, 3/8" x 1 SOIL CONSERVATION SERVICE
24 Hex. HD. nuts, 38" Date
Flat washers - cut steel, 7/16" I.D. Cesigned. ... . e
24 % 718" 0D, I e
Watertight coupling band, w/lug rods CREEKBO . oo I:nil:pg Trawing Na
Ho. . Saaan
Reviewad. . ... . .........., 0‘_”,.: _____

(EFM Notice IN38&, August 1981)
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NOTES:
1. THE PIPE MAY BE HELICAL CORRUGATED

METAL PIPE OR PIPE MATERIAL OF EQUIVALENT
STRENGTH AND DURABILITY.

2. ALL WELDED, MARRED, AND CHECKED SUR-
FACES SHALL BE FIELD COATED WITH A HEAVY

(4 ovtniate ﬁﬂ-—-:}:_‘;_fhf.___- G APPLICATION OF FIBRATED ASPHALT-CEMENT.
% ! corrurge doits, Al and 3. COMPLETELY COAT WITH ASPHALT-CEMENT
T ALL CONTACT SURFAGES OF FLANGES AND COL-
| LARS BEFORE FIELD ASSEMBLY.
| .I_‘j’ arade fun
(| Punen & siote .
| o §'ae Use This Type Coupling

| || carsndge o
|
|
i
I

Pl

A e v P,
Fame fpOF 85 -

FLANGE COUPLING FOR
6" 8" & 10" DIA. PIPE e

BOLT SLOTS—
716" Wide T |
1" Long for

3/8" 55 Bolts

Pipe Min. Min.
Diam. M. acing
Inchas Holes }ches
P

12 1977 | 448 :

15 4 A2 .4.52 A
8 14 54
21 16 4,56
28 18 4.58
A0 22 4,60

0.D. Flarnge

MOTE: Motes for 67, 8" & 10"
flange coupling apply for 12"

; GE CD‘UPLINGS F thru 30" flange couplings
RU 30" DIA, M-TE
1 M . for@" 0 18" plpe use
Apply heavy coating o 12" wide band and twa rods,
fibroted asphal?! cement For 21" to 30" pipe use
batwasn pips ond coupling Corrugated Matal Coupling 24" wida band and four
rads.

bond. Band to be fobricated from %
orrugalions [minl) Pon
AE diam

one sheal or fwo sheals with - - v
wgual minkmum lop lengths, | Watehjgnt Coupling Band | Galv. Stasl
2 Fiod
__GC.M Pipa 'l'l (thread &%
%™ dram. ga S Conduit :
slaal rad

——Tank Lug

Min{Lap

Paint Yap with fibroted
asphalt cament.

DETAIL O\ TANK LUG!,

¥

DETAILS OF WATERTIGHT COUPLING BAND

DETAILS OF WATERTIGHT COUPLING BAND
8" THRU 30" DIA. PIPE

) IN-ENG-22 2{2) REV. 6-B1
(EFM Notice IN38, August 1981)
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Normal water level ;;
e —1
Float = —
3 section of 3 plastic
pipe w/connections and |
end cap. Drill 100- /4"
holes in this section

inlet may be aﬂ*achey
to o stake or a float

SECTION ALONG € OF PLASTIC PIPE

Maintain 2 below normal water level and

3 or more cover
20-0 mi
Tank
ﬁonﬂecflﬂmup

Gravel drain

Perforated section
80 holes in 4 rows

Hole size:

Ya" for !«’4"pipe Normal water Ieuet}?_
RI,J_'II o | s

:‘I.f|'.:: for | »'2 pipe H] 0"

78 oL R plpeasas B

Lag screws)

1~

Handle
Wood plug

ietal disc

6" bell joint
V.C. tile

Tee wrench

Valve on
lastic pi
P e [__l Ta wu’rarmg
= faciity

4-0"min—

Mylon ud_upter\
with stainless |
steel hoseclamplt

ALTERNATE INLET

A LTERNATE

ARRANGEMENT VALVE WELL DETAIL
i
Use This Type Inlet Use This Type Valve Well
BILL OF MATERIALS
QAN I TEM |:::EHGTH NOT TCO SCALE
L 14" PLASTIC PIPE SR
2 111/ 4" PLASTIC CAP. STOCKWATER SYSTEM
[0 |7 1/u" PLASTIC TEE
2 |1 1/4" PLASTIC FENALE UNION
—+—-13-PLASHE-PPE#EEFSE6HEN ——— ki ,
I | BRASS - CHECK AND DRAIN VALVE Namg_ Tim Thomas
| | TEE HANDLE WRENCH 3'-5" | U.S. DEPARTMENT OF AGRICULTURE
2 | 6" BELL AND SPIGOT SEWER PIPE 4'-0" §  SOIL CONSERVATION SERVICE
1 [Wood Plug Top w/Handle B [
1 fWooden Fost R Y o a0
1 s Serew = 378" i e S
LT T e :“-II-II- Tinawing bz

IN-ENG-23 1(2) Rav. 6-81

(EFM Notice IN38, August 1981)




Mormal water level ;7

5'Capped pipe riser with 80,
holes ?n 4 rows inupper 40’
Hole size;:

144" for | i pipe

2'-0"x2-0"x 0-6" Concrete collars
or metal sheets welded to steel pipe
on 21-0"centers

Valve well

Tank
connection,Cop,

54 E:'fur I ':\Elpipe
i 21
7

38'for 2" pipe
AT,

P

90%elbow 1'7 .
14" minimum galvanized
steel or plastic pipe

I ERY

A ¢
/

SECTION ALONG € OF WATER PIPE

N Qriginal ground
\——A—(Core trench

Gravel drain

Mormal woter Levei;g

55 gollon barrel
or equal

Pipe riser with 4
rows of Y4 holes
on 3 centers

/m‘/ff_//

—

20 elbow

{E‘:” concrete siab for base
of barrel, 3-0 x 3-0

Concrete plug

6" bell & spigof
sewer pipe

Tee wrench

ALTERNATE INLET o0
NOT TO SCALE VALYV EmWE E& DETﬂLE_
BILL OF MATERIALS
QUAN. [TEM LENGTH| HOTES:
—" Galv. Iron Pi i i ; '
(14" ;i:.l rotk Bl pe o Plastic Fipe 9 P].c'jsﬂrl: pipe shali be Acryl-
1 | _" Galv. Iron or Plastic Pipe 10 onitrile-butydiene-styrene
1 |_" Galv. Iron or Plastic Tee ,EABEJE Pu];;ethy]elne EHF:E}‘ LT
T | —" Galv. Iron or Plastic Pipe W/80 Polyvinyl chleride. (PVC).
" Holes 5 Tare may ale
1 | " Galv, Iron Pipe or Plastic 90° R Ealnla:}if';'??rﬁégg”be ige
| Elbow _ - . R AR
| — Galv. Iron Pipe or Plastic Cap |
¢ [ 1%" Galv. Iron or Flastic Female | 1
Union s e | !
¢ | 18" x 25" Galv. Nippie or Flastic | :
| o GORNECLOES o v maum s i k: e o e e
1 |_" cate Valve STCCKWATER SYSTEM
1 [Tee Randle ]a3t-g
T _[6" Bell Joint V.C. Tite 4’0"
1 |Treated Wood PTug to Fit Bell or
Concrete Plug NAME
1 Galv. Sheet Metal Disc 8" Dia. U. 8. DEPARTMENT OF AGRICULTURE
T 1Brass D Handle With 2-1%" Screws SOIL CONSERVATION SERVICE . |
Pit-Run Sand and Gravel (Drain) - 3 i (R
0.34 Cu. Yd. S i
Coarse Gravel Mix For Barrel | [ o i
Concrete (2 C.F. Per Collar - 5 C.F S e
Per Base} r,ﬂ !

(EFM Notice IN38, August 1981)
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PLAN

SIDE ELEVATION
TRASH RACK FOR HOODED INLETS

£ o
B :EFilILine
™ =:a§?q‘ﬁ*
:
_-ﬂ- E

BILL CF MATERIALS
{| MARK { CUANTITY DESCRIPTION LENGTH
| [ G Wood posts, 6 top, black locust, hedge or pressure
i - treated 7'-0"
& I Wood posts, 6" top, black locust, hedge or pressure
! : gt-g"
i treated -
8 | Fence, woven wire, No. 9 top and bottom, witn 12" stays 941 Q"
_35" high B
sy (i Staples - Mark@ to(Dand @) | | 1/y"
: 4 3 Wood plank 2" thick x 6" wide x L™ =BT ;}!LEELHE" treated '-p"
|2 3/8"dia lag screws with flat washers, mark (&) to @und ”_j 4 /2"
NOTE: Fence and staples to be galvanized and lag screws cadmium plated,
DIMENSIOMS TRASH HACS FOR HOODED INLET
OR PIPE DROP INLET
D U [ F [LIN.FT. [POST_LENGTHY '
OF FENCE[™ (D @) NAME Ein Ihomae
m .. n i U. S. DEPARTMENT OF AGRICULTURE
| 6" - 12"} 8-0)36"| 24-0 ™| 7-0f 9-0 SOIL CONSERVATION SERVICE
I5" - 18"|10-0 | 47 8-0(10-0 T

* LENGTH OF POST BASED ON 3:1 SLOPE.

E T L || R SRR
B B o

o e erie] 5,,"59-‘;.;;“;.__

)

(EFM Notice IN38, August 1981)
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= 2
=
= “h |
s
-
I
o |
M=4.5d =
PLAN PLAN
o IR |
Anti-vortex platey min. min. |
3 Fill i r il
:' i +s1ape b = +=L slope
f? " T et L T
Lt ™, = s S r
W iy ! - gt e
. —7rw A2 - B >-" T ) ,r .r?.x 2 o
'l : A
- : d
o 0
b 4
S ELEVATION  Hied = ELEVATION -

Mote: Triangle use limited to: Note: Square use limited to: )
. Stage of 2'-6" maximum i |.Stage of 3-6 max. with 47 fence
2 Riser dia. of 2-0" maximum : 2.Riser dia. of 4-0" maximum

TRASH RACKS FOR PIPE DROP INLET

BILL OF MATERIALS
MARK | QUANTITY DESCRIPTION LENGTH

| Wood posts, 6" tip, black locust, hedge or
pressure treated

2 Wood plank 2" thick x 6" wide x L, pressure
treated '
3 | Fence, woven wire, No. 9 top and bottom,
with 12" stays " high
—— | As req'd | Staples - Mark @) to(D) and (D) L 1/4"

3/8" dia. 1ag screws with flat washers, mark

@ to D - 4 o1/2"

MOTE: Fence and staples to be galvanized and lag screws cadmium plated,

(EFM Notice IN38, August 1981) IN-ENG-24 2(2) Rev. 6-81
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DESIGN DATA

DRAINAGE AREA___28 _ ACRES, POND AREA_L:8_ ACRES,  RATIO DRAINAGE AREA TO POND AREA 11531
AUNOFF CURVE NO. AVE.W.S. SLOPE: FLAT, MODERATE, STEEP (CIRCLE ONE)
TOP OF SETTLED FILL ELEV.__ 99.5 LOW POINT GN G FILL ELEV. 79.8
EMERGENCY SPILLWAY
nESIGN Q= 28 acx__0,5 crs/ac=__ 14 _ CFs, MAXIMUM VELOCITY 2 ____ FT/8
RETARDANCE_____C _  DISCHARGEgQ_____ 3 CFS/FT. 20 FT
y i _pesiene 14 _ 4 7 a 1.3 :
HU‘TTGM ".-'-'|D‘TH tl :ST.F\E!”JTYJ = ME_EB = FT_, Hﬂ i ,_d_____FT.
BOTTOM WIDTH b (USED) 12 FT. DISCHARGE g (USED) = ”Ef"bLﬂljt_ w_ . 1.2 CFS/FT.
HoseD___ 0.9  FT. MinstoPE___ L %, MAX. sLope__ 6 %, EXIT SLOPE (ACTUAL)_ 2%
FAEEBOAAD 1.0 FT. EMEHGENCY SPILLWAY CREST ELEV. i K2
PRINCIPAL SPILLWAY
METHOD | - MINIMUM DETENTION STGRAGE,H; = ,
= 1.5 ‘ .= s . STORAGE (AC, FTI_ 2.
storaGeE= __1:3 INX 28 ac12_ 287 ac 1, REQUIRED STAGE= SIGMASECIT _FT.
PIPE DIAMETER 10 N, Type__ H.CM.PL e A
IS STAGE SUFFICIENT FOR PIPE FLOW: YES_— % NO
METHOD 1) - SHOARTCUT FLOOD ROUTING
DESIGN STORM FREQUENCY YEAR 24 HH., RAINFALL 1N, RUNOFF Vi BTV
TYPE PIPE
STAGE| Vs | vs TABLE A [ TABLEE || PIPEDATA || miserpata |
-+ | AC. ' T genpraaes 1 PR S
&L | i IN. |l vs | o lai |@o EE; o || DA | WiLL PIPE ﬂﬁ;igL ao || Dia. ESIGFE%!&MEE;W—'
. L - H ~F
ve | ai !CFS Crs|CThcl oFs || v | FLow FuLL | PO OFS TN |PRoc0
| | :
- T
H
HOOD INLET OR FLARED INLET DATA
PIPE DIA. SELECTED 10 IN., STAGE PROVIDED_ 2:2 FT.. STORAGE PHOVIDEDL _3+2  AGFT.
PIPE INLET INVERT ELEV.__ 923 PIPE OUTLET INVERT ELEV.__90*2 ___ pIPE LENGTH—_ o ___FT.
DAOP INLET DATA
PIPE DIA. IN., RISER DIA. IN., STAGE REQUIRED— . __FT
STORAGE REQUIRED AC.FT., PIPE LENGTH ___FT., RISERLENGTH.—_______ FT.
CREST OF RISER ELEV. FT.. GUTLET OF PIPE INVERT ELEV. ET.
PHYSICAL LATA == e
MAXIMUM FILL HEtGHT 190 FT. DETENTION STRUCTURE DATA

15 .
WAXKIMUM WATER DEFTH FT.

NAME __Tim Thomas

HAZARD LAzt TION 2 U.S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Date
Appraved By .. ... ..o .l iav e
(- 1T O T S B R
g Titla,
[T O
L1y R Ll e R
Gheckad.............c.ccos o | Sheset Drawing No.
ND‘;,I'
Rawbawed. ...o...ovovieiiiinns caian mp= o
oLy |

* (EFM Notice IN38, August 1981) IN-ENG-25 1(2) Rev. £-81
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ROTE: (3) The following procedure is an alternate method of design
starting with a determined water level for the pond and
then determining the emergency spillway and top of dam
elevations.

STEFS

1. Determine drainage area from USGS maps, field observations and/or
aerial photos. :

2. Determine pond surface area from field survevs.

3. Determine ratio drainage area to pond area. Divide Step 1 value
by Step 2 value,

4. Record crest elevation of pipe inlet invert from field surveys.

Principal Spillway

5. Determine detentlon storage required im Ac. Ft. by selecting prin-
cipal spillway detention storage (minimum) in inches from Table 2
of Technical Guide Spec. 378 and multiply by drainage area in acres
(5tep 1) and divide by 12 inches per foot.

6. Determine required stage in feet by dividing storage (Step 5) by
pond area {(Step 2).

7. Record pipe diameter selected. For Method I, minimum pipe diameter
shall be a 4-inch smooth pipe or 6-inch corrugated metal pipe for
DA less than 20 acres and 10-inch diameter smooth or corrugated pipe
for DA greater than 20 acres., (Table 2, Tech. Guide Spec. 378}

ﬁ._ Determine stage for hooded inlet to flow full. Minimum stage between
‘ inlet invert of pipe to the emergency spillway crest must equal 1.8
times the diameter of principal spillway in ft.

9. Record stage provided - Use stage from (Step 6) or (Step 8) whichever is
greater.

10. Determine storage provided by multiplying stage provided (Step 9)
by pond area (Step 2)

11, Determine emergency spillway crest elevation - add to pipe inlet
invert elevation (Step 4) the stage provided (Step 9)

(EFM Notice IN38, August 1981)
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Emergency Spillway

12. Determine design Q by multiplying DA (Step 1) in acres by 0.5 efs/ac.
Reference: Tech. Guide, Standard and Specification 378, Table 2.

13. Determine maximum permissible welocity (V) in fps from EFM, Ch. 11,
Exhibit 11-2, Table 1, based on exit channel slope range, soil
erodibility, and grass to be seeded.

14, Determine retardance from EFM, Ch. 11, Exhibit 11-2, Table 2, based
on condition of stand and height of vegetation.

15, Determine discharge gq in FtSISth (cfs/ft) from Exhibit 11-2, Tables
3A, 3B, 3C, 3D, or 3E for maximum permissible wvelocities.

16. Determine length (L) in feet of level portion of emergency 5p111way
from field survey, observation or experience.

17. Détermine bottom width (b) in feet for stability by dividing Q in
cfs (Step 12} by q in cfs/fts (Step 15).

18. Determine Hp from Exhibit 11-2, Table 3A, 3B, 3C, 3D, or 3E for (L)
(Step 1b) and q(Step 15). Npte: Most emergency spillways may have an
(L) value less than 25 feet but use Hp value for 25 feet (L) as a
minimum.

19. Record actual bottom width (b) used if wider than determined in Step 17

20. Recalculate discharge g for Selected bottom width by dividing design
Q (Step 12) by (b) (Step 19)

21. Determine Hp (used) from Exhibit 11-2, Table 3A, 3B, 3C, 3D, or 3E for
new q (Step 23).

22. Determine e e spillw exi hannel) slope, Find minimum and
maximum from Exhibit 11-2, Tables 3A, 3B, 3C, 3D, or 3E. (For (V) max from

step 13) Select exit slope (actual]) from field survey, with range of
minimum and maximum.

23. Determine freeboard. Minimum freeboard will be 1 foot above the HP
value (Step 14). For dams with more than 20 acres drainage area, a
minimum of 2 feet must be provided between the crest of the
emergency spillway and top of dam.

24. Determine top of dam elevation - add to emergency spillway elevation
(step 11) the value from step 23 and also record low point on center-
line of fill profile elevation.

25. Determine pipe outlet invert elevation by adding 1 foot minimum to
ground elevation at outlet.

26. Determine pipe length by using planned elevations and cross-section of
dam. Select dam top width and side slopes from Tech. Guide Spec. 378.

27. Complete other physical data information from planned elevations.
28. Fill cut the sheets for the complete plan.

29, Check all your work for omissions and errors
(EFM Notice IN38, August 1981)
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Example Design - Pond with a hood inlet spillway and detention storage-
Using Method I minimum detention storage.

(Pond Drainage Area over 20 Acres)

STEPS

1. D.A., = 40 Acres — Jefferson County

2, Pond Area = 2.0 Acres

3. HRatio = 40 Ac. = 20:1
2.0 Ac.

4, Pipe Inlet Invert Elev. = 96.3

Principal Spillway

5. Storage = 1.5 inch x 40 acres = 5.0 Ac. Ft.
12 inch/foot

6. Stage = 5.0 Ac. Ft, = 2.5 feet
2.0 Acres

7. Pipe Diameter = 10- inch smooth steel pipe

8., Stage for full pipe flow = 1.8 x 10 inch = 1.5 feet
12 in/ft

9, Stage provided = 2.5 feet
10. Storage provided = 2.5 ft. % 20 acres = 5.0 Ac. Ft.
11. Emergency Crest Elev. = 96,3 + 2.5 = 98,8

Emergency Spillway

12. Design Q = 0.5 cfs/Acres x 40 Acres = 20 cfs

13. Maximum permissible velocity (V) = 6 fps for tall fescue on erosion
resistance soill with slope range 5-10%

14. Retardance = B for good stand, 11 to 24 inches average length of
vegetation.

15. q = 5 cfs/ft, Table 3B, p. 11-54g, for V = 6 fps

16. L = 20 ft (Use L = 25 column in Table 3B)

(EFM Notice IN38, August 1981)




17.
18,
19.
20.
21,

22.

23,

24,

25.

26.

27.

28.

29.

11-98
b = 20 cfs = 5 cfs/ft = 4 feet (too marrow for dozer)
Hp = 1.9 feet, Table 3B, for L = 25 ft., q = 5 cfa/ft, V = 6fpe
Actual bottom = 10 feet
Recalculated g = 20 ecfs - 10 ft = 2 cfs/ft
Hp (used) = 1.4 ft., Table 3B for q = 2 cfs/fr, V = 3fps

Min. slope = 1%; max. slope = 10%; actual slope = 7%; Table 3B for
V =6 fps (stability)

Difference = 1.0 (freeboard) + 1.4 (Hp) = 2.4 feet

Top of fill elev. = 98.8 + 2,4 = 101.2
Low point elev. = 83.8

Pipe outlet invert elev., = 83,3 + 1.0 = 84.3

Pipe Length = Projection U.S. + U.S. Z (TF - WL) + TW + D.S, Z
(TF - Toe Elev.) + Extension D.S5. + Corrections.

{a) Horizontal Length-
Ly = 3 + 2.5(102.1 - 96.3) + 10 + 2,5(102,1 - 83.3) + 4 = 78,5

(b) Pipe through fill @ 90 to EL, therfore, no skew correctinq.
(c) Drop in pipe (h}.= 96,3 - 83.3 = 13 feet

(d) Correction for slope (Table II, EFM p. 6-45) ; 1.}

(e) Pipe Length = 78.5 + 1.1 = 79.6 Use B0 Feet

Maximum fill height = 17.4 (TF El. 101.2 - low point El.
Maximum water depth = 12.5 (WL El. 96.3 - Bottom El. 83.3)

Fill out the sheet for the completed plan.

Check all work for omissions and errors.
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DESIGN PROCEDURE FOR POND OR PIPE STRUCTURE

WITH HOOD, DROF OR FLARED INLET AND WATER

DETENTION (USING SHORT CUT FLOOD ROUTING METHOD II)

NOTES:

{1) All structures designed under this procedure must be located im
predominantly rural or agricultural areas where failure may only
damage farm buildings, agricultural land,or township and county
roads. The structure must also not require IDNR approval

(2) This method of design would be to start with a determined
waterline for the pond and then determine the emergency spillway
and top of dam elevation.

Determine drainage area from USGS maps, field observations, and/or
aerial photos.

Determine pond surface area from field surveys. Maybe option to
develop elevation - available storage information from field
surveys, which may require a complete topographic survey of the
area particularly for "dry pool" where storage starts at bottom
for practices other than ponds.

Determine ratio drainage area to pond area. Divide step 1 value

by step 2 walue.

Determine CN from EFM, Ch. 2 based on soils, cover, etc., as

determined by soil survey and field observations. Use form
IN-ENG-10.

Determine average watershed slope from survey data, soil survey,

field observations, and/or USGS maps. For definition of average
watershed slope, see EFM, Ch. 2, p. 2-7

Principal Spillway - Method II - Shortcut Flood Routing

10.

11.

12.

Principal spillway elevation from step 2.

Determine design storm frequency from Table 2 of Technlcal Guide

Spec. 378.

Determine rainfall amount from EFM, Ch.2, Exhibit IN-2-4

Determine runoff amount Vr from EFM, Ch. 2, Exhibit IN-2-T7A

for curve number (step 4)and rainfall step 8.

Record type pipe and diameter to be used.

Estimate a stage in feet to provide adequate detention storage

and full pipe flow.

Determine volume of storage Vs in ac. ft. from multiplication of

stage (step 11) and surface area (step 2) or from elevation - available
storage table.

(EFHM Notice IN38, August 1981)
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14.

15.

11-100

Calculate Vs in watershed inches bv multiplying wvalue in Step 12
by 17 In/ft and divIding by drainage area (Step 1).

Determine Qo from EFM, Ch. 11, Exhibit 11-4 A or B Table B. Enter

Fig. I, p 11-55a EFM with Vr (Step 9) and Vs (Step 13) to determine

Table to use (A or B).

'Table A only

(a) Calculate Vs/Vr ratioc by dividing Vs value (5tep 13) by Vr
!valua (Step b )T

{b) Determine Qo/Qi ratio from center area of Table A.

(c) Determine Qi cfs from EFM, Ch 2, Exhibit 2-10 using CN {Step'ﬁ]
Slope factor (Step 5), Drainage Area (Step 1) and rainfall (Step 8).
Correction can be made for exact slope by using EFM, Fig. 2.1B
"Interpolating Factors for Various Slopes and Drainage Areas."
Adjustment for ponding and swampy areas occurring in the water-
shed can be made from EFM, p 2-10.3 or 2 10.4.

{d) Determine Qo cfs by multiplying Qi (Step l4(c)) by Qo/Qi ratio
(Step 14(b)).

Table B only

{a) Determine Qo ftafsﬁac or efs/ac from Table B for value
of Vs (Step 13) and Vr (Step 9).

Convert outflow required Qo to cfs by multiplying Qo (Step 14) by

drainage area (Step 1).

Pipe Data _

16.

17.

Determine pipe diameter needed to provide Qo or greater from

Step 15 using the approximate head and pipe length. Head on pipe
is difference between the emergency spillway elevation and the
elevation at 0.6 D above the outlet invert or the tailwater ele-
vation at the outlet of the pipe. Use whichever 1s smaller

(D is diameter of pipe conduit). Use EFM, Ch 6, Figure 6-25,
6-26, 6-26.1 6-33 or 6-34.

Check for full pipe flow if a drop inlet is used. For a full pipe

flow, one of the fcllowing conditions must be met:

{(a) Outlet of pipe completely submerged by tailwater in outlet
channel.

(b) Riser depth five times the diameter of the barrel.

{(c) Pipe barrel sldpe is flatter than critical slope. Exhibit 3-5
can be used to determine friection slope, which is same as
critical slope. Use correct "n" value. Use pipe diameter

(Step 10) and §Q = (Step 14).

(EFM Notice IN38, August 1981)




11-101

18. Record agtual head in feet.

19. Record actual Qo in cfs for actual head and pipe length,

Riser Data

20. Determine riser diameter, if using a drop inlet from EFM, Ch 6,
p 6-43 or IN-ENG-2p.

21, Determine if stage is sufficient at inlet.

(a) Drop inlet, EFM, Ch 6, p 6+43
{b) Hooded inlet = 1.8D minimum
{c) Flared inlet - 2.0D minimym

Emergency Spillway

22, Determine emergency spillway elevation by adding to principal
spillway elevation (Step 6) the actual stage (Step 11).

23, Determine design Q by multiplying D.A. (Step 1) in acres by 0.5 cfs/ac.
Reference: Tech. Guide, Standard and Specification 378, Table 2

24, Determine maximum permissible velocity (V) in ft/sec from EFM, Ch 11,
Exhibit 11-2, Table 1, based on exit channel slope range, soil erodibil-
ity, and grass to be seeded,

25, Determine retardance from EFM, Ch 11, Exhibit 11-2, Table 2, based on
condition of stand and height of vegetation.

26. Determine discharge q in ft3/ s/ft or cfs/ft from Exhibit 11-2
Tables 3A, 3B, 3C, 3D or 3E, for maximum permissible velocities.

27. Determine length (L) of level portion of emergency spillway from
field surveys, observation or experience

2B, Determine bottom width (b) for stability by dividing Q (Step 23)
by q in (Step 26).

29, Determine Hp from Exhibit 11-2, Table 3A, 3B, 3C, 3D or 3E for
(L) (Step 27) and q (Step 26).

Note: Most emergency spillways may have an (L) walue less than
25 feet but use Hp value for 25 feet (L) as a minimum

io. Record actual bottom width (b) used if wider than determined in
(Step 28) :
1. Recalculate discharge q for selected bottom width by dividing

design ( (Step 23) by b (Step 30).

32, Determine Hp (used) from Exhibit 1ll1-2, Table 34, 3B, 3C, 3D or 3E
for new Q (Step 31).

33. Determine emergency spillway (exit channel) slopes - find minimum and
maximum from Exhibit 11-2, Table 3A, 3B, 3C, 3D or 3E. For (V)
max, from (Step 24) select Exit slope actual from field surveys,




34.

35.

36.

37.

11-102

within range of minimum and maximum.

Determine freeboard - minimum freeboard will be 1 foot above

the Hp value (Step 32). For dams with more than 20 acres drainage
area, g minimum 2 feet will be provided between the crest of the
emergency spillway and top of dam including the Hp wvalue.

Determine top of settled dam elevation by adding to emergency
spillway elevation (Step 22) the value of Hp (used) (Step 32) and
freeboard (Step 34). ' ' ; :

Fill out the sheets for the complete plan.

(a) Baffle dimensions from IN-ENG-26.

(b) Pipe angle and degrees - angle is obtained by cumpufing the
slope of barrel in ft/ft. Use this answer in Mathematical
Table, p. 11, Tab. 2 to find the angle for this slope and
add 90 degrees.

Check all your work for omissions and errors.

(EFM Notice IN38, August 1981)
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Example Design - Pond with Water Detention and Drop Inlet

Principal Spillway

Steps
1. Drainage area: 60 ac., Fayette County
2. Develop available storage information from survey data.
Permanent pool elevation at 96.0 - area 2.5 ac.
(1) (2) v e (4) (5) (6)
Elev. Area Ave. Area Interval Interval Accumulated
Ft. Ac. Ac, Ft. Storage-Ac Ft  Storage-Ac Ft
96.0 2.5 , 0
2.7 o 5.4
98.0 2.9 ; 5.4
3.2 2 6.4 : :
100.0 3.4 11.8
3.7 2 | 1.4
102.0 4.0 ) 19.2
3. Drainage area to pond area ratio = 60 ac = 24:1
2.5 ac

&, CN - See IN-ENG-10 on p. 11-106.

Seils of watershed: Cincinnati - 40 ac., poor woods
20 ac., good pasture

CN = 75
5. Average watershed slope: 10%; Slope factor: BSteep

Principal Spillway

6. Principal spillway elevation = 96.0

T Minimum design storm frequency Q§-24 hour storm AMC II

8. Rainfall amount = 3.65 inches
9. Runoff amount = l;ﬁﬂ inches

10. Use helical corrugated metal pipe - HCHMP

11. Estimated stage = 1.5 ft.

(EFM Notice IN38, August 1981)
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32.
33.

34.

32.
36.
37.

11-105

Recalculated discharge q = 30 cfs/12 ft = 2.5 cfs/ft
Hp (used) = 1.2 ft
Min. slope = 1}, max. slope = 7}, actual slope = 5%

Total difference between emergency spillway and top of dam
1.2 ft (Hp) + 1.0 ft (freeboard) = 2.2 ft

Top of settled dam = 97.5 + 2.2 ft. = 99.7

Fill out sheets for the complete plans.

Check all your work for omissions and errors.

(EFM Motice IN38, August 1981}




12.

13

14.

15
16.

.l

18.

19,

20.

21.

2&
23.
24,

25.
26.
27,
28.
29,

30.

f_AcﬁﬁalIQD1i 5.9 cfs

11-104

Vs = 4.0 ac ft from Stage - Storage Curve -

Vs in watershed inches = 4.0 ac ft X 12 in/ft = 0.8 in
b0 ac '

Table B
(a) Qo = 0.07 cfsfac
Qo = 0.07 cfsfac X 60 ac = 4.2 cfs

Pipe diameter - 10 inches using Figure 6.26.1 with estimated head of
18 feet and pipe length 80 ft. - pipe capacity = 6.3 X 0.95 = 6.0 cfs

Pipe will flow full - yes. Riser height will be five times the diameter vf

the barrel.

‘Actual head 17.4 ft

Riser Data
Riser diameter = 18 in
Stage needed over weir = 0.556 ft

Emergency Spillway

Emergency spillway elevation = 96.0 + 1.5 ft. = 97.5
Design Q@ = 0.5 cfsfac X 60 ac = 30 cfs

Maximum permissible velocity = 6 fps for tall fescue, erosion
resistant soils and exit slope 5-10%. -

Retardance = C for fair stand and 11 to 24 inch length of vegetation.
Discharge q = 4 cfs/ft

Length (L)} = 25 ft

Bottom width (b) = 30 cfs/4 cfs/ft = 7.5 ft

Hp = 1.5 ft

Actual bottom width (b) = 12 ft

(EFM Notice IN38, August }981]
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IN-ENG-10
U.5. DEPARTHMENT OF AGRICULTURE Rev. 3/81
S0IL CONSERVATION SERVICE . File Code 210-1'

PEAK RUNOFF COMPUTATION SHEET

Cooperator Charles Fish Project Pond

A. Checker &Pﬂ-jE

By D. Designer : Datg F=3~73 Checked by Date

HYDROLOGIC CURVE NﬂHBER (CN)

T iy R i —
MAJOR SOIL TYPES
WATERSHED DESCRIPTION I [ctan | ACRES PRODUCT
Hydrologic Seoil Group
(Exhibit 2-1 EFM)
A | B | c b
Cultivated - without conservatiom
treatment 72 81 88 91
- with conservation _
treatment 62 71 78 81
Pasture or range - poor condition 68 79 86 89
| ————== 30 1480
- good condition 39 61 Cﬁgr 80O
Meadow 30 58 71 78
Woods or Forest - thin stand, poor Y 3080
cover, no mulch 45 66 (EE}* 83 |
- good cover 25 55 70 77
Farmsteads 59 14 82 86
Roads 74 84 90 92
Other (Specify)
" TOTALS 4560
WEightEd CN = Prﬂduf_t Total = 455” - 76
Total Acres 60

CN Rounded to nearest Exhibit 2-10 Value (65, 70, 75, etc.) = /9

(Do not use less than CN 60 without approval of area engineer)

Average Watershed Slope: 10% (Flat = 0-3%; Moderate = 3-8%; (Steep)= =8%)

Adjustment Factors: Slope -—— Ponding ~—~
From Technical Guide Section IV and EFM (Ex. IN 2=4)

Storm 1 Storm 2

Design Frequency - Years 2 Y.
Rainfall - inches 3.6
Storm Durationm - hours 24

From EFM, Exhibit 2-10, sheet 18 of 21
Peak Discharge - cfs 80 c.f.s.

Sheet 1 of 1

(EFM Notice IN38, August 1981)
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U.S. DEPARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE

IN-ENG-10
Rev. 3/81
File Code 210-1

PEAK RUNOFF COMPUTATION SHEET

Cooperator Charles Fish Project Pond
By D. Designer ) pate 4-3-75 Checked by #- Checker Date 4473
HYDROLOGIC CURVE NUMEER (CN)
—— = =

HA}DR S0IL TYPES
I tCinn.[

HﬂTERSHED DESCRIPTION Hydrologic Soil Group ACRES PRODUCT
(Exhibit 2-1 EFM)
sl R SR ET
Cultivated - without conservation
treatment 72 81 88 91
- with conservation
treatment b2 71 78 81
Pasture or range - poor condition 68 79 86 g9
p— ] 1480
- good condition 39 61 (;;}' 80
Meadow 30 58 71 i8
Woods or Forest - thin stand), poor == 40 3080
cover, no mulch 45 b6 (EE}# 83 [
- good cover 25 55 70 77
Farmsteads 59 74 82 86
Roads 74 84 a0 92
Other (Specify)
* TOTALS 4560
x —— = ——

Total Acres 60
CN Rounded to nearest Exhibit 2-10 Value (65, 70, 75, etec.) = /9

(Do not use less than CN 60 without approval of area engineer)

= 3-8%; (Steep )= =8%)

Storm 2

Average Watershed Slope: 10% {(Flat = 0-3%; Moderate
Adjustment Factors: Slope Fonding Storm 1
From Technical Guide Section IV and EFM (Ex. IN 2=4)
Design Frequency - Years 3 yr.
Rainfall - inches 31.65
Storm Duration - hours 24
From EFM, Exhibit 2-10, sheet _ 18 of 21
Peak Discharge -~ cfs B0 c.f,s.

Sheet 1 gf 1

(EFM Notice IN38, August 1981)
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12 reer_l8uew oia @) c.m.r misen

EL.

T
TRASH RACK AND BAFFLE PLATE 12 i 1

Sta. 3+90 £ Fill

] 5&1

CREST EL. 96
BEAM WIDTH_} 2. FT.

(SETTLEMENT ADDED]

EMERGENCY SPILLWAY EL
BOTTOM WIDTHZ

20
MM, LENGTH
A

I 1
7op oF constructeo Fie gL, 100,
7.5
FT.
o

[T i

-
= EL.

y

—

T FEET_____ INCH DiA, HELICAL
C.M. P (INCLUDES ELBOW] WITH WATERTIGHT
CONNECTIONS AND VALVE.

78 reet_ /O e oiaBlcm.p wiTH
WATERTIGHT CONNECTIONS.

MOTE: MOST PERVIOUS FILL TO BE PLACED
IN DOWNSTREAM |/3 OF DAM.

NOT TO SCALE

PROFILE ALONG CENTERLINE

CUTOFF TRENCH DIMENSIONS
10  motTom wiDTH
2:1
21

EXISTING GROUND —*

“ﬁ..
?9.;

EL.
MOTE: THIS TYPE GOMNDUIT QUTLET IS

SIDE SLOPES
LIMITED TQ COMDUITS OF 18 INCHES OR
MIMIMUM DEFPTH
LESS WITH THE QUTLET INVERT ONE.TO
TWO FEET ABOVE THE CHANKEL BOT-
TOM, FOR CONDUITS OVER 15 INCH, USE

OUTLET PIPE SUPPORT.

PRINCIPAL SPILLWAY

ESTIMATE OF MATERIALS

ITEM QUANTITY
Clearing 2.0 Acres
Excavation 250  cu. yd.

Earth Fill, compacted --se-ceesceesce
Drawdown pipe, inch diameter,
H.C.M.F., metal thickness H
(____gal) with watertight

11,700 Cu. Yd

connections e Lin. ft.
Pipe,_{€ inch diameter B, C.M.P,,

metal thickness &.¢& ™ ( ga.)

with watertight connections--m- - 78 Lin.ft.
Riser, /& inch diameter A, C.M.P.,

metal thickness &2k " [ ga)- ’2 Lin. ft.
Valve, inch diameter, with

type ___ frame — ___Each
Baffle plate e Fach
Trash rack (see sheet_4  )—eeeer i S REEH
Antiseep collar o3 o+ - Fach
Stockwater System (see sheet 5 ) _ 1 Each
Pipe support (see sheet__ ) - Each
Concrete %ﬁu,yd.
Seeding and mulching-—---—--e-eeeeeee : Acres
Fenging-------sswsers s Feet

SOIL INVESTIGATION REPORT 1

LOCATION |DEPTH] UNIFIED SOIL

- OF BORINGS | FEET | CLASSIFICATION
#1 - 14+00 @i 0-1 ML
FILL e -
i CL
#2 - 2400 & 0-2 sM
Fill 2-5 CL
3 — 346 cJL 0-2 sM
Fill 2-5 CL
#4 - 4+50 L) 0-2 ML
2-5 CL

EMBANKMENT POND OR PIPE
STRUCTURE WITH PIPE DROP INLET

NAME Charles Fish
U. 5. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
P . Aol Y, 1 nnncmcsacamrcassssiannd
Cheks ':.zﬂ—u.......-. o |
I ool i i g q —

(EFM Notice IN38, August 1981)
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L
3

L

e =900 0"

Concrete shall have o minimum compressive
sirength at 28 days equal to a minimum of
2500 Ib./sq.in. (5 bag mix).

TABLE OF QUANTITIES FOR
CCNCRETE RISER BASE

bia. OF RISER

IN INCHES jf 18" § 21" | 24"

COMCRETE, CU.YD.

0.680 0.78 | 0.89| 1.12

INLET PROPORTIONS [MIN.) | ANTIVORTEX BAFFLE
PIPE DIA. | RISER DIA. LEKGTH
Concrete ,m,( 1-0 ® 1-0 conou 17 (B) FEET (C)
@ —y B T0 12 18 -6
PLAN 15 21 3-9
18 24 4-0
21 AND 24 30 46
©
NOTES:
il 1/2"x 2 1/2"
C.M. baffls -0 X qu_“i‘ f 1. CORRUGATED METAL PIPE MAY BE MADE OF
M : ALUMINUM OR ZINC-COATED IROK OR STEEL AND
| MEET FEDERAL SPECIFICATIONS, WW-P-302C OR
s g R WW—P-B05A AND SHALL BE CLASS I OR
:"':“""' et ¥ - SHAPE 1. USE 16 GAGE [THICKHEH:EM"J.
= els. ] . 2. ALL ACCESSORIES AND FASTENERS SHALL BE OF
= == ol Fill COMPAT IBLE METALS THROUGHOUT STRUCTURE.
LS 8] «| slope GALVAMIZED QR CADMIUM PLATED BOLTS, WUTS,
— 11 - N AND WASHERS MAY BE USED.
= b ® 3. ALL HOLES FOR BOLTS SHALL BE 1/16" LARGER
e e = THAN DIAMETER OF BOLTS.
’ —1 4. DROP INLET SHALL BE SHOP FABRICATED.
. o 5. ZINC-COATED METALS, AFTER WELDING OR CUT-
:‘:::‘:'Ezn::;:;n  © TING, SHALL BE REPAIRED AS FOLLOWS:
¢ o (A] THOROUGHLY CLEAN THE DAMAGED AREAS
- ON BOTH SIDES OF THE PIPE WITH WIRE
I R, 1 BRUSH.
@) diom of (B) PAINT THE CLEANED AREAS WITH TWO
el COATS OF ZINC OXIDE - ZINC DUST
Pipe C. M. pipe PAINT.
riser [C}  APPLY A HEAVY COAT OF ASPHALT OVER
THE PAINTED AREAS.
Gl
o .
zsuwbpang | TABLE SHOWING DIMENSIONS AND MATERIALS
— DIMENSIONS
3 H OB (O O AL
§|a[ (e 10" 4-0  J(0) 146"
;: @ 3'-'6" lI—D”J@ 31_671'
e - MATER AL |TEMS QUANTITY
o[ REQUIRED
L T4 E 2 1/2" X 2 1/2" X 1/4" ANGLES K (E)4-0 F]
| IR 5525 (C) x (0) c.M. SHEET 1
& I-GJ ® l S 1/2" X 1 14" HACHINE BOLTS 12
= . —t 1/2" STEEL SPLIT LOCKWASHERS 12
I "
o -—.-_GD—.. 1'2" WUTS 12
SECTION ON CENTERLINE
SECTION A-A
DETAILS OF INLET

(EFM Notice IN38,

August 1981)
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W

ol — - s - —— iz
W2 _J W2
pot— - P Lan
o ||
Continous 178 fillat weld
all around pips
Angla varies
with pipa
diameter
o
=
x
-
i %
I‘u
w 1A | 7716 diam.
ﬁ | holes @
max, Spacing
j & oc.
"
Y o
0.D. of pipe
Plus 1 508
Bolt Circle
! ]

ALTERNATE DETAILS OF ANTISEEP COLLAR

MNotes: 1. Hot rolled sheet stesd 16 ga. or aluminum
sheet — min. thickness 0.08™.
2. Install C.M. antiseep collar with
corrugations vertical.

§ fill

& fill
1 8 collar
.--""" I
) EE==iny

14 mayx!

Length of pipe "L"

PIPE MAXIUM SPACING LENGTH OF PIPE “L" IN FEET
it i 50| e ] 70 ] 8 J e ] o ] 1o ] iz0
SIZE COLLAR “W" FEET SIZE COLLAR "W FT.
44 5x5 | axa| x5 Jaxa| 5xs |4x4| sxs | axa| 5x5 | axa| 5x5 Jaxa| sxs5 Jaxs] 5x5 |axa| 535
B&E 20 25 2 2 2 2 2 2 3 3 31 -3 4 a 4 4 4 4
faosiz} 20 25 2 2122 f 3] 2 al(aj]a] 3 [a]afalals]a
15 19 25 2l 213l 213]28a4] sfalsfs]als] 4]el4
18 18 25 2| 23] 213]214]3]a]3]s]as]a]e] s
21 15 23 2|l 23] 24| 3fa] 3]s] a]ls]al]e] s]7]5s
24 14 21 sl 2]3]l2la] a]ls| als|]ale]af7]sl7]s
30 18 =l2f=] )= 3l—] a]J—=] ¢«]=]s5])=—]l50—1]3

BILL OF MATERIALS

NUMBEH OF REQUIRED ANTISEEP COLLARS & spacing for 6” THRU 30”
DIAMETER PIPE

UANTITY

DESCRIPTION

3

Antiseep collar-_5__ft.or _5 ft
round or square

A

Flange coupling

ANTISEEP COLLARS AND COUPLING
DEVICES FOR 6” THROU 30” C.M.
PIPE

NAME Charles Fish

Hex. HD. nuts, 3/8" x 1"

Hex. HD. nuts, 3/8"

U.S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Flat washers - cut steel, 7/16" I.D.
x 7/8" 0.D.

Watertight coupling band, w/lug rods

Reviewsd

Date

Approved by
Designad

Titke. . .
Dirawn. . sk

Tillg i ‘
Chackad Shest ..... Drawing Ma.

[, [ AP R
1 of

(EFM Notice IN3H, Aupust 1981)
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NOTES:
1. THE PIPE MAY BE HELICAL CORRUGATED

METAL PIPE OR PIPE MATERIAL OF EQUIVALENT
= STRENGTH AND DURABILITY.
2, ALL WELDED, MARRED, AND CHECKED SUR-
FACES SHALL BE FIELD COATED WITH A HEAVY
APPLICATION OF FIBRATED ASPHALT-CEMENT.
3. COMPLETELY COAT WITH ASPHALT-CEMENT

;vﬁh £ I padeanred steel
Crraage BadrE, sy ana’

1B s SRR ALL CONTACT SURFACES OF FLANGES AND COL-
LARS BEFORE FIELD ASSEMBLY.
_Ej AR oy
Fured & slady
r&w;'.:ﬁa

Use this type coupling.

II;L 47 pa v beriod,
|| same fpoe a1
Lipe ——"

FLANGE COUPLING FOR
6", 8" 810" DIA. PIPE

MN.T.S.
BOLT SLOTS Bl ;

i A ipe Min, Min.
3!1&: Wide B Diam, No. | Spacing
a/8" ;g TB‘:“J”S Inches Hnles/-/y\:hes

12 10 4.48

15 17 4.52
& 18 714 4.54
a 21 16 456
i 24 1B .58
o Fg 22 4.60
(o]

MOTE: Motes for 67, 8" & 10"
tlange coupling apply for 12"
thru 30" flange couplings
N.T.5.

M 1 for @ 10 18" pipe use

Apply heavy coating of
fibroted asphall camant
batwasn pips and coupling
band,

-
[

Nl

Garrugated Maeftol Coupling

Bord 1o be fobricated from
@ sheel or Iwo sheats with

wqual minimum lop lengths.,

W diam. g
stael rod,
Tank Lug

12" wide band and 1wo rods.

Faor 21" 1o 307 pipe use
24" wide band and four

rods,
T rugaliens [mind

Wotertight Coupling Band

G. M. Pipa

Gonduit

in{Lap

Foint Yap with fibroted
osphalt camant.

et

DETAILS OF WATERTIGHT COUPLING BAND

DETAILS OF WATERTIGHT COUPLING BAND
8" THRU 30" DIA. PIPE

Net to Scole

(EFM Notice IN3B, August 1981)
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TRASH RACK

3.g"

41_0"
min.

SIDE ELEVATION
QR HOODED INLETS

2k
Fill Line

L

BILLAF MATBRIALS

NOTE: Fence agﬂ/;taples to be galvanized and lag screws cadmium plated.

MARK | QUANTITY _ DES ER\I\ET |ON LENGTH
I 2 Wood posts, ﬁ“/ﬁp, black locush, hedge or pressure
treated
i I Wood past%}/ﬁ" tip, black locust, ﬁqgfe or pressure
treated
3 | Fence, ;?en wire, No. 9 top and battah\w]th 12" stays
" hi
ST Staplgs - Mark(@) to(Dand @ % Io1fyn
:fTF Noq&ipianh 2" thick x 6" wide x L+6", preéEgre treated
12 Bﬁ"dju]ag screws with flat washers, mark (4) nn\@ﬂnd =) 14 1)z

;f,/[}lMENEHJNS E%APSH RACK FOR HOODED INLET
R RS BB TR IPE DROP INLET
OF FEME[™ D[ @ vamg_ Charles Fish
ST R BT Y U. S. DEPARTMENT OF AGRICULTURE
b2 =lend 804 96 in') K SOIL CONSERVATION SERVICE
is" - 18"|10-0 | 47 8-010-0 = .
* LENGTH OF POST BASED OF 3: 1 SLOPE. I ——

IM-ENG-24 1(2} Rev.6-81
(EFM Notice IN38, August 1981) @
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Anti-vortex||
plate

Note: Triangle use limited to:
. Stage of 2'—61"mltgximum
2.Riser dia.of 2-0 maximum

TRASH RACKS FOR PIPE DROP INLET

d d ’

. Anti-vortex piutu\ min. min. .1
“ : o et Brin @ I =
o o slope o =
1| m g o=
" o

i TR T v

+I +l
= d = d
: ;
- g

- ae ELEVATION L e == ELEVATION -

Mote: Square use ]im:iltad to: .
|.Stage of 3-6 max, with 47 fence
2.Riser dia. of 4-0" maximum

BILL OF MATERIALS

MARK | QUANTITY DESCRIPTION LENGTH
I Wood posts, 6" tep, black locust, hedge or

3 pressure treated 7'-0"

2 3 Wood plank 2" thick x 6" wide x L, pressure T

' treated 7'-8

3 I Fence, woven wire, Ko. 9 top and bottom, S

with 12" stays 35 " high 24'-0

—— | As req'd | Staples - Mark (3 to(D) and (2 I1/4"
— 3/8" dia. 1ag screws with flat washers, mark

12 @ to D | f2"

NOTE: Fence and staples to be galvanized and lag screws cadmium plated.

(EFM Notice IN38, August 1981)
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3 section of 3 plastic

pipe

end cap. Drill 100-1/4
holes in this section,

Inlet
to a

€ fill /

Normal water level

/

Float

w/connections and, ot Al i

Maintain 2 below normal water level and
1

3 or more cover
20-0 mi
Tank
connection

may be attached W

stake or a float

SECTION ALONG € OF PLASTIC PIPE

Gravel drain

Perdorated section

Narmal water ley ?

ALTERNATE INL
ARRANGEMENT

/

Handle
Wood plug

Metal disc

6" bell joint
V.C. tile

Tee wrench

Valve on
plastic pipe

|  To watering

[ facility

| s it

ALTERNATE
VALVE WELL DETAIL

BILL OF MATERIALS

PUAN. | TEM LENGTH] NOT TO SCALE
| 174" PLASTIC PIPE o

2 |1 1/9" PLASTIC CAP STOCKWATER SYSTEM

I |1 1j4" PLASTIC TEE K

2 114" PLASTIC FEMALE UNION

| | 3" PLASTIC PIPE INLET SECTION L )

I | BRASS - CHECK AND DRAIN VALVE NAME Charles Fish

| | TEE HANDLE WRENCH 3'-5" U. 5 DEPARTMENT OF AGRICULTURE

2 |6 BELL AND SPIGOT SEWER PIPE R SOIL CONSERVATION SERVICE
aasaiad ;::;Nf_'“ ..........................
CRAERAE &y yrnmninsns samn cmmeeme sanme s ";F:'-IL; Dr--n;.n.-" F—

(EFM Notice IN38, August 1981)
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2'-0"x2-0"x 0'-6" Concrete collars
or mefal sheets welded to steel pipe
on 21 -0 centers

Normal water Iwel;

5'Capped pipe riser with 80,
holes ?n 4 rows inupper 40'

Hole size:
1/4" for | i pipe

5/ig If|:;|r I l.rle Ipipn
Fa'tor 2" pipe

¥
90°elbow” L. g 4 {Driginui ground

& ; \
14X minimum galvanized “——A-Core trench
steelgr plostic pipe

SECTION ALONG € OF WATER PIPE

Concrete plug

Valve well

Tank |
connection,|Cap

Gravel drain

Normal wate !evel?

55 gallon barrel
sr equal

Pipe riser with 4
rows of 4 holes
on 3 centers

e
.ﬁﬁﬁﬁ?fﬂﬂﬁfl

£ 90° elbow
C6" concrete slab for bose

of barrel, 3-0 x 3-0" ol
o __ 1
ALTERNATE INLET
NOT TO SCALE VALVE WELL DETAIL
BILL OF MATERIALS / \
QUAN, . ITEM b LENGTH]
{T%“G;l::}Irun Pipe or Pt;zéic Pipe i 1g5t1c pipe sha11 be Acryl-
1 _|_" Galv. Iron or Plast# Pipe 10" ORitrile-butydiene-styrene
1 |._" Galv. Iron or Plasfic Tee (A ]E‘ Polyethylene, (PE), or
T | —" Galv. Tron or Piz5tic Pipe W/&0 PolyWnyl chloride: (PVC).
—" Holes Sl
1 " Galv., Iron Pipe or Plastic 90° 2. Collars way also be made
Bl Bt o from butyh rubber.
_" Galv, IronAipe or Plastic Cap
2 | 15" Galv. Irgd or Plastic Female
Union e e §
TR I T 2%;££%1v. Ninple or Plastic
- | Connecto IR - . T 2
T |_" Gate Valve T STOCKWATER SYSTEM
T Tee Hafidle 3'-5"
T_[6" Bell Joint V.C, Tile 40" |
1 [Treated Wood PTug o Fit Bell or
Concrete Plua N A ME
1 Galv. Sheet Metal Disc 8" Dia. U. 8. DEFPARTMENT OF AGRICULTURE
1 _[Brass D Handle With 2-1L" Screws. S0IL CONSERVATION SERVICE
Pit-Run Sand and Gravel (Drain) - g PR S
0.34 Cu. Vd. s A R S
Coarse Gravel Mix For Barrel ISR TR o bt e
Concrete (2 C.F. Per Collar - 5 C.FJ e o T
Per Base] i o s e

T
! -23 2(2) Rev. 6-81
(EFM Notice IN38, August 1981) IN-ENG-23 2{2) Rev
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Sues
et DESIGN DATA

DRAINAGE AREA_ B0 ACRES, POND AREA.2:5_ ACRES,  RATIO DRAINAGE AREA TO POND AREA 24:1

RUNOFF GURVENO. 75 | AVE.W.5. SLOPE: FLAT, MODERATE, (CIRCLE ONE)

TOF OF SETTLED FILLELEV._ 99,7 LOW POINT ON G FILL ELEV. 3.5

EMERGENGY SPILLWAY

bEsian ao_ 60 acx_0:5  crsjac=_ 30 cFs,  maxiMuMVELoomY 8 FI/s

- RETARDANCE C  DISCHARGEgq_____ & CFS/FT.L 25 ET
el DESIGH O - . ;

BOTTOM WIDTH b (STABILITY) = ZE8R2_— = 3&‘3 o 7.5 __FT, Hp= 1.5 . F1

BOTTOM WIDTH b (USED) 12 FT, DISCHARGE g (USED)= % = 2.5 CFs/FT.
Hpseop_ 1.2  FT. MIN. SLOPE 1 s MAX SLOPE_______ %, EXIT SLOPE {ACTUALi___
FREEBOARD 1.0 FT..EMERAGENCY SPILLWAY CREST ELEV. X

PRINCIPAL SPILLWAY
METHOD | - MINIMUM DETENTION STORAGE

e _  STORAGE {AG. FT.) _ g
STORAGE = _ IN. X AC.[12 AC. FT., REQUIRED STAGE= STRte s FT.

PIPE DIAMETER £ IN.,, TYPE

|15 STAGE SUFFICIENT FOR PIPE FLOW: YES NO
METHOD | - SHORTGUT FLOOD ROUTING o
DESIGN STORM FREQUENCY 5 YEAR 24 HR, RAINFALL3+85 N, Runvorrvi__ 1287 |y
TyPE PIPE__H.C.M.P.
STAGE| Vs Vs l TABLE A TABLE B PIPE DATA RISER DATA
gL ’:E "INl vs | Go{aQi [Qo || Qo | Qo DiA. | WILL PIPE Aﬁ;ig'— ago || Dia. S'S&Té:’-;fﬁ
: CFS | B

Wr Q 'CF3|CFS /AcC| CFS IM. FLOW FULL Pl CFS 1] IN. FOR Go

1.5 4,01 0.8 0.0714.2 10" Yes 1.7.4 (5.9 18 0.55
L]
HOOD INLET OR FLARED INLET DATA
PIFPE DiA. SELECTED M., STAGE PROVIDED ____________ FT., STORAGE PROVIDED AC.FT.
PIPE INLET INVERT ELEV. . PIPE OUTLET INVERT ELEV.. . PIPE LENGTH———_____FT.
DROP INLET DATA
PIPE DIA. 10 IN., RISER DIA 18 IN., STAGE REQUIRED_ 1*2 __FT.
sToRAGE Reauiaep 4.0 AC.FT., PIPE LENGTH. 8 __FT., RISERA LENGTH 12 e
CREST OF RISER ELEV. 96.0 FT.. OUTLET OF PIPE INVERT ELEY. 80.0 ET.
PHYSICAL DATA
MAXIMUM FILL HEIGHT 19.9 . FT. DETENTION STRUCTURE DATA
MAXIMUM WATER DEFTH__ 19 sl
NAME Charles Fish

HAZARD CLASSIFICATION

U.S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Data g

ApPrOved B . .o iiia e e
Dasignad. . .. ; p

B T T
T e e W R L T N A A LA o

B o S o O Gy
CheckBd. .. ..ocvvvvininiariare =orann | ShEsl Drawing Mo

No. .
e R e

IN-ENG-2 . B
(EFM Notice IN38, August 1981) o 112 Hev. BT
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S
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. w1 sl e b, e e v

i Total Yardage 11672 |

Liicaring acl¢quate{m‘.u}_ e AS0TE trench adaauals 2. int e FLll
Stockwater system adr':quat{no}____. e Fencing adeguate @ T g v e O

Serding adequate(yvesyino) Good Stand Startedipe instaliation adequate{nm__.__ P A Sl

i cerlity that this job meets all the raquirements of Indiana Standarids and Specifications tor Pond (Code
3¥8) and the plans as designed.
Checked by:/8/Allen Checker = = = pae... . %2575 .
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DESIGN PROCEDUEE FOR POND OR PIPE STRUCTURE

WITH HOOD, DROP OR FLARED INLET AND WATER DETENTION

(USING METHOD II - SHORT CUT FLOOD ROUTING

NOTES:

1) All structures designed under this procedure must be located
in predominantly rural or agricultural areas where failure
may only damage farm buildings, agricultural land or township
and county roads. The structure must also not require IDNR
approval.

2) This method of design would be to start with a determined
emergency splllway crest for the pond and then determine the
permanent pool (principal spillway) and top of dam elevations.

Determine drainage area from USGS maps, field observations,
and/or aerial photos.

Determine pond surface area from field surveys. May option

to develop elevation - available storage information from field
surveys, which may require a complete topographic survey of the
area, particularly for "dry pool" type practices where storage
starts at bottom of wvalley.

Determine ratio drainage area to pond area. Divide step 1 walue

by step 2 walue.

Determine CN from EFM, Ch. 2 based on soils, cover, etc ., as
determined by soil survey and field observations. Use form
IN-ENG-10.

Determine average watershed slope from survey data, soil survey,

field observations, and/or USGS maps. For definition of average
watershed slope, see EFM, Ch. 2, p. 2-7.

Principal Spillway - Method II - Shortcut Flood Routing

6.

Set emergency spillway elevation from field surveys. Alsp re
low point elevation on centerline of fill profile.

Determine design storm frequency from Table 2 of Technical

Guide Spec. 378.

Determine rainfall amgunt from EFM, Ch.. 2, Exhibit IN-2-4.

Determine runcff amount Vr from EFM, Ch. 2, Exhibit IN-2-7A

for curve number step 2 and rainfall step

Select pipe diameter and tvpe pipe to be used.

(EFM Notice IN38, August 1981)




STEPS

11.

12,

13.

14,

15.

11-122

Determine pipe capacity (Qo) in cfs,

(a) Calculate head. Head on the pipe is difference between
the emergency spillway elevation and the greater elevation
of (1) the elevation at 0.6 diameter above the pipe outlet
invert, or (2) the tailwater elevation at the outlet of the

pipe.

(b) Estimate pipe length. Assume approximate top of dam
and principal spillway elevation. Select top width and side
slopes from Tech. Guide Spec 378.

(¢) Determine Qo in efs for head, pipe length, pipe diameter
and type (Step 10). Use EFM, Ch 6, Figure 6-25, 6-26, 6-26.1,
6-33 or 6-34.

Convert outflow required Qo to efs/acre by dividing Qo (Step

llc) by drainage area (Step 1)

Determine Table to use (A or B). If Qo walve (Step 12) is

greater than 0.47 cfs/acre, use Table A, EFM, Chap. 11, p. 1l1-
55b. 1If less than 0.47 cfs/acres, use Table B, EFM, Chap. 11,
p 11-55c.,

Determine required detention storage (Vs) in inches.

(Table A only)

(a) Determine Qi cfs from EFM, Ch 2, Exhibit 2-10 using CN
(Step 4), Slope Factor (Step 5), Drainage Area (Step 1) and
rainfall (Step 8). (Correction can be made for exact slope
by using EFM, Fig. 2.1B, "Interpolating Factors for Various
Slopes and Drainage Areas"),.

(b) Calculate Qo/Qi ratio by dividing Qo value (Step lle)
by Qi value (Step léa).

(c) Determine Vs/Vr ratio by entering center area of Table A
with Qo/Qi value (Step 1l4b) and reading Vs/Vr value from
vertical (tenths) and horizontal (hundredths) columns.

(d) Calculate Vs in watershed inches by muitiplying Vr walue
(Step 9) by Vs/Vr value (Step léc)

(Table B only)

(a) Determiﬁe Vs in watershed inches from Table B using Vr
value (Step 9) and Qo (cfs/acre) value (Step 12).

Calculate Vs in acre—feet by multiplying Vs value (Step 14)
by drainage area (Step 1) and dividinga by 12 in/ft.

(EFM Notice IN38, August 1981



StEES
16.

17.

18.

NOTES:

19.

11-123

Determine stage to provide required storage (Vs)

a. By dividing Vs value (Step 15) by pond surface area (Step 2)
b. From elevation - available storage curve (Step 2)

Determine minimum stage at pipe inlet to provide full pipe flow
Qo (S5tep llc).

a. Drop Inlet: EFM, Ch 6, Fig. 6-27, p. 6-43
b. Hood Inlet: 1.8 X pipe diameter
c. Flared Inlet: Culvert inlet contreol tables, EFM, Ch 3.

Use stage from Step 16 or 17, whichever is greater.

1. If Step 17 value is much greater than Step 16 value, repeat Steps
10 - 17 with smaller pipe diameter.

2. If Step 16 value is much greater than Step 17 value, and Step
16 value is more than desired, repeat Steps 10 -17 with larger

pipe diameter.

Determine permanent pool elevation by subtracting stage used

{(S5tep 18) from emergency spilillway elevation (Step 6).

Pipe Data (If a drop inlet is used)

20.

21-

22,

Check for full pipe flow. For a full pipe flow, one of the following

conditions must be met:

a. Outlet of pipe completely submerged by tailwater in outlet
channel.

b. HRiser depth five times the diameter of the barrel.

c. Pipe barrel slope is flatter than critical slope. Exhibit 3-5, EFM,
can be used to determine friction slope, which is same as eritical
slope. Use correct "n" value. Use pipe diamter (Step 10) and

Qo (Step 11)

Pipe angle in degrees for stub fabrication - Angle is obtained by

computing the slope of barrel im ft/ft. Divide the actual difference

in elevation petween each end of the barrel by the length of barrel. Use
this answer in Mathematical Table, p. 11, Tab. 2 to find the angle for tl
slope and add 90 degrees.

Baffle dimensions from IN-ENG-26.

Emergency Spillway

23.

Determine design Q by multiplying DA (Step 1) in acres by 0.5 cfs/ac.

Reference: Tech. Guide, Standard and Specification 378, Table 2.

(EFM Notice IN3B, August 1981)



Steps
24,

25.
.26.
27.
28.

29,

30.

3l.
32.

33.

34.

35.

36.

37.

11-124

Determine maximum permissible velocity (V) in ft/sec. from EFM,

Ch. 11, Exhibit 11-2, Table 1, based on exit channel slope range,
soil erodibility, and grass to be seeded.

Determine retardance from EFM, Ch. 11, Exhibit 11-2, Table 2, based

on condition of stand and height of vegetation.

Determine discharge q in Ft3/S/Ft (cfs/ft) from Exhibit 11-2, Tables

3A, 3B, 3C, 3D or 3E for maximum permissible velocities.

Determine bettem width (b) in feet for stability by dividing Q in

cfs (Step 23) by q in cfs/ft (Step 26).

Determine length (L) in feet of level portion of emergency spillway

from field surveys, observation or experience.

Determine Hp from Exhibit 11-2, Table 3A, 3B, 3C, 3D or 3E for (L)

(Step 28) and q (Step 26). Note: Most emergency spillways may
have an (L) wvalue less than 25 feet but use Hp value for 25 feet
(L) as a minimum.

Record actual bottom width (b) used 1f wider than determined in Step 27.

Recalculate dischargé q for selected bottom width by dividing design Q
(Step 23) by (b) (Step 30).

Determine Hp (used) from Exhibit 11-2, Table 3A, 3B, 3C, 3D or 3E for
new q (Step 31)

Determine emergency spillway (exit channel) slope. Find minimum and maxi-

mum from Exhibit 11-2, Tables 3A, 3B, 3C, 3D or 3E, (for (V) max. from
Step 24). Select exit slope (actual) from field survey, within range
of minimum and maximum.

Determine freeboard. Minimum freeboard will be 1 foot above the Hp walue

(Step 32). For dams with more than 20 acres drainage area, a minimum of
2 feet must be provided between the crest of the emergency spillway and top
of dam.

Determine teop of settled dam elevation by adding to emergency spillway

elevation (Step 6) the value of Hp (used) (Step 32) and freeboard (Step 34).
Complete other physical data from planned elevations.

Fi1l out the sheets for the complete plans.
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DESIGN PROCEDURE FOR PONDS WITH MO PRINCIPAL SPILLWAY

WITH D.A. 10 ACRES OR LESS

NOTE:

All structures designed under this procedure must be located in

predominantly rural or agricultural areas where failure may only
damage farm buildings, agricultural land or township and county

roads. The structure must also not require IDNR approval.

STEPS

b.

Vegetated

Determine drainage area from USGS maps, aerial photos, and/or
field observation.

Determine pond surface area from field survey data.

Determine volume of storage from field survey data, or estimate

by taking 40 percent of the product of the pond surface area times
the maximum water depth to the vegetated spillway crest,

Check drainage area to pond surface area ratic with guidelines in
Tech. Guide Spec. 378. Determine ratio by dividing drainage area
Step 1 by pond surface area Step 2.

Set elevation of permanent pool waterline from field survey.

Design trickle tube, if none, go to Step 6., (Note: Trickle tubes

should be seriously considered for ponds with steep vegetated
spillway sites, very erodible soils, wet weather seeps, and/or
high drainage area to pond surface area ratios.)

(a) Provide stage between permanent pool and vegetated spillway
crest. The following equation may be used to determime the
stage required to store % inch of runoff (assumes vertical
projection of pond area).

Stage = Ratio
24

Use 0.5 £t minimum and 1.0 £t maximum.

(b) Determine elevation of vegetated spillway ecrest by adding
stage to permanent pool elevatiom,

Spillway

7.

Determine design Q by multiplying DA Step 1 in acres by 1.0 cfs/ac.

Reference: Tech. Guide, Standard and Specification 378, Table 2,

(EFM Notice IN38, August 1981)




10.

11.

12,

13,

14,

15,

1a.

17.

18.

19,

20.

21,

22,

23,

11-126

Determine maximum permissible velocity from EFM, Ch 11, Exhibit 11-2,
Table 1, based on exit cha nnel slope range and soll erodibility and
graas to be seeded.

Determine retardance from EFM, Ch 11, Exhibit 11—2 Table 2, based
on condition of stand and height of vegetatian.

Determin e discharge q in Fe3/S/Ft (cfs/ft) from Exhibit 11-2, Tables
3&, 3B, 3C, 3D or 3F for maximum permissible velocities.

Determine length (L) in feet of level portion of vegetated spillway
from field survevys, observation or experience.

Determine bottom width (b) in feet for stability by dividing Q in
cfs (Step 7) by gq In cis/fte (Step 10).

Determine Hp from Exhibit 11-2, Table 34, 3B, 3C, 3D or 3E for (L)
(Step 11} and q (Step 10.) MNote: Most vegetated spillways may have
an (L) value less than 25 feet but use Hp value for 25 feet (L) as a
minimum.

Recﬁrd actual bottom width (b) used if wider than determined in Step 12,

Recalculate discharge q for selected bottom width by dividing design
Q (Step 7) by (b) (Step 14).

Determine Hp (used) from Exhibit 11-2, Tble 3A, 3B, 3C, 3D or 3E for
new q (Step 15).

Determine vegetated spillway (exit channel) slope. Find minimum and
maximum from Exhibit 11-2, Tables 3A, 3B, 3C, 3D or 3E for V (max)
from Step 8. Select exit slope actual from field survey, within
range of minimum and maximum.

Determine freeboard. Minimum freeboard will be 1 foot above the the HP

value (Step 15).

Determine settled fill elevation by adding the freehpard value

Step 18 and the Hp value Step 15 to the vegetated spillway crest
elevation (Step 5 or Ehb).

Determife earth f£ill top width and side slopes from Tech. Guide

Spec 378 based on maximum fill hei ht from fleld survey.

Complete data sheets for plan. Use IN-ENG-40 for pond layout, etc.;

IN-ENG-23 for Stockwater System, IN-CONS-13 for Fence, and other
sheets as may be needed for tickle tube, etc.

Prepare written specifications to indicate how work is to be done

Check all work for Omissions and errors.

(EFM Notice IN38, August 1981)
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3.

6.

11-127

Example Design - Pond with no Prineipal Spillway and with DA
or 10 Acres or Less

DA = B ac — Jennings County
Pond Surface Area = 0,5 ac
Volume of Storage (estimated ) = 40% x 0.5 ac x 16 ft = 3,2 ac ft

Ratio = 8.0 ac = 16 (Within Tech. Guide 378 Range)
005 ac

Waterline elevation = 98.5
(a) Stage = 16 = 0.67 ft; use 0.7 ft

24
(b) Crest of Vegetated Spillway = 98.5 + 0.7 = 99.2

Vegetated Spillway

7.

8.

10.
11.
12,
13.
14,
15.
16.

17.

13.

Design Q = 1 cfs x 8 ac = 8§ cfs
ac

Maximum permissible velocity = 4 ft/s for tall fescue on easily
erodible soils with slope range 5 -10%

Retardance = C for fair stand, 10 to 24 inches average length of
vegatation.

q = 1.5 cfs/ft, Table 3C, p l1-54h, for V = 4 fps

L =10 ft (Use L = 25 column in Table 3C)

b=8cfs - 1.5 cfs/ft = 5.3 ft (not practical)

Hp = 1.0 ft, Table 3C, for L = 25 fr, q = 1,5 cfsfft, V = 4 fps
Aetual b = B ft |
Recalculated q = 8 cfs - 8 ft = 1.0 cfs/ft

Hp (uséd} = 0.9 ft, Table 3C for q = 1 cfs/ft, V= 2 fps

Min. slope = 1%; max, slope = 6% actual slope 4%, Table 3C for
V =4 fps (Stability)

Freeboard = 1.0 ft

(EFM Notice IN38, August 1981)
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STEPS
19, Settled fill elevation = 99,2 + 1.0 + 0.9 = 101.1
20.  Top width = 10 ft. side slopes = 24:1, 21
21.  Fill out sheets for the complete plans
22, Prepare written specification

23 Check all your work for omissions and errors

(EFM Notice IN38, August 1981)
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€ fill
10

R

Waterline EIl. _98.5

————

Exisisting ground 7*_—

Cutoff trench dimensions

Top of constructed fill EI._103.0
(—% settlement added)

99,2

ency spillway EI
Bottom width
F il Side slopes

Emgrg

10 Bottom width
1:1 Sidg slopes Note: Most pervious fill to be
3 Minimum depth placed in downsteam 1/3 of dam
CROSS SECTION OF EMBANKMENT Not to Scale
DESIGN DATA AVAILABLE STORAGE
Drainage Area= 8 Acres AREA INTERVAL ACCUM.
Pond Area= 0.5  Acres EL. AVER. | INTERYAL] STORAGE |STORAGE
Drainage Area to Pond Area Ratio= 16 o F:g:gg'} HERES Rl AL BT foRGF T
Emergency Spillway Elev. gg_ 2 o - B 5
Maximum Water Depth=__15.3 Feet 3‘:0'0 00 5 %=0.5x16 3.2
Total Volume of Storage Below 99.42.18 | 0.5 32
Emergency Splwy.=__ 3.2 Ac.Ft.
EMERGENCY SPILLWAY
Design Q=__ B Ac.x1 CFS/Ac.= 8 CFS
Veq. & Stand Fescue W8fifdance _"C"__ ,
Bottom Width {b) (Used)= 8 Ft. L =__ 25 Ft, SOIL IMVESTIGATION REPORT
Discharge q (Used)=Q3=__ 1.0 crg/ry LOCATION DEPTH | UNIFIED SO!L
Hp (Used) _0+9  Ft. 0F BORINGS FEET I CLASSIFICATION
Exit Slope=“4"9% Min.=1-%9% Max.= 0-0% Ista. 2+40E Fi11  jo-3 ML
Freeboard=1.0 Fi, —— 3-4 GHM
Settled Fili Elevation= Em. Spwy. El._ 99.2 4 4+ Shale
0.9 3 LiEE o 30l
Hp_-Z Ft. + Freeboar - sta. 3+00L F111  [0-2 ML
ESTIMATE OF QUANTITIES 24 CL
Item Quantity
Clearing v it s 053 Reres
£ t? 373 Cu.vd EMBANKMENT POND WITH LESS THAN
R el I0 ACRE WATERSHED AND NO
Stock Water System PRINCIPAL SPILLWAY
(See Sheet 3 )— — — — 1 Job .
karth Fill, Compacted ———_3726 Cu.yd e
. ’ U. 5. DEPARTMENT OF AGRICULTURE
Trickle Tube (See Sheet 2 )—_ 1 Job _'Q' SOIL CONSERVATION SERVICE
SEEdiﬂg-——- r— rrenm ———-L AEI"EE Date e T M.Qlli{‘.k
Fencing e e L300 Feet nm;nm.I_:.].-'fI..'_Q.'-.ij:'!:.l":'.,..... :EJ!.S] m":'_EC‘I' —____—ﬁ'_]:"' 2
cvesms LMo Quichs. ... 3/ ffwmrpreasssanmssaa
peoemd):C:Ready  3/81]

(EFM Notice IN38, August 1981)
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Cans bf_t-am"; o = T_. T_SJ_J
it -,..%quﬂw Ff_iff.}fﬂﬂz i

: ._—r.ﬂi_":':_.;... R W

ek ___.__|__._T -

--'4PF?(}HLI':' I\LO‘QG -..EI‘\TE.

-_--'ES'L:-W soi! borings)!

o R e e S Ty ]_ -

EARTHWORK COMPUTATIONS

i
EST !Eltfﬁﬂ-{yrfhr {.u v 1! hv*er“]gelu-fta*.\,el Fill Length of fiH__}E? _f.

i
d ; v } ft. ley. ed E'LF widtp 10 -

e Tl s [ et S sl Pl s il
‘ e 2022

il — o — e
S s AT e e S 1 s 2o P

5 ; 4 5,2 -{* 50 260 ¢! Tep dam =i, _l_D_‘_f_i-f_Q_____________ B
+00_ i 93.20 8.7 G e o i e i S
Ll 22 21 8.7, 4 10.4 24.3 1 30 | 729 g‘l.l'eg splwy, e!, 99.2
2430 ¢ ¢ .

s—Esel K007 F . 30 1221 § Top fill minus eme, pelz 3.8 ¢
8

2460 | 83.2] 19.7 | 43.3 | e L
:’ilF{j'{'::”'_""'_g"z_.z 9.8 | 12.5 jh-27.2 4 40 | .111‘53__1 Vag. spiwy. width _ C
307 30 | 189 §

|
e

i ..[,. 3515

S AU NSO S TP T
Core T¥ench -IExcavation & Iefi1 1 HJ-- DR T
_i::iﬂ""," [§5=1:1] d=4" . lﬁé'i:'éfg'é — -

ot
e
{
] @
i
|
i i bl LR
*I.ucﬁ-m'l'_.n:.jhﬂ.&v

D I SRS by O, RSN ) i !
: i ; s Lt L o i
| SR e gl : A ;
; : i ! 1 Prices TRt aiaanasay s e i
i S SRS SR S SO S |

i ! f i T : J.‘ E
e 2 LTS . A | s A A e ----;,'I g
: Total Cubic Yards Ja8g ¢ i
o s o e A }
§ Ciewring QL‘]*"-.‘!L:E'?'Q. ) VR U051 & S £ | T B 1 T TR Y 6 Lok 1) 1 L f O

b htcorwaler system -ﬁ'c’quuufr{r.w i i FEACING  gd *fw;}(m?__ ____________

Sesing. {Jd: _r:?e{éi ]1,| T Fﬁﬁ%c E;Tg‘?igg;iggﬂed rickle tube GdquLte{!;.;sE{no}

]

; 5 f_'.!t!f}; that this job meats all the reguirements of Indiana Standards and Speci-
Fi

i

[

¥,

cations for Pond {Code dfﬁ} and the plans as designed.

Checked by: L.M.Quick Date: B-20-
(EFH Notice INEB, Eugust lgﬂl] IM-EMNG-40 2027 Ray 5-851




& finl 2'-0"x2-0"x 0'-6" Concrete collars

Normal water level - /—"' or metal sheets welded to steel pipe

T o . T on 21-0"centers
5 Capped pipe riser wit

holes ?n 4 rows inuppéer 40"
Hole size:

| /4" for 114 pipe
5/ for | '.-Q' pipe

%"fnr 2-- p i pe

Valve well

Tank |
connaction

0%elbow” | 2R \ = 7
? " et s = N\ / Original ground
I¥4 " minimum galvanized ke Core trench

steel or plastic pipe

SECTION ALONG € OF WATER PIPE

Mormal water Ievel;?

Gravel drain

Concrete plug

E"bell&%@

sewer pipe —u]
Tee wrench

55 gallon barrel
or equal

Pipe riser with 4
rows of /4 holes
on 3 centers

TR

L S0? elbow

C6" concrete slab for base
of barrel, 3-0 x 3-0

r'.;lr
ALTERNATE INLET -0
Use This Inlet
NOT TO SCALE VALVE WELL DETAIL
BILL OF MATERIALS
(QUAN. ITEM LENGTH| NOTES:
L Galv, Iron Pipe ox=Rlastic Pi
6 (]1:;'“ Min.) P pezl“—ﬁ" i. P]E}St'[l: pipe shall be Acryl-
T |%" Galv. Iron or PlastiePipe 100 onitrile-butydiene-styrene
: [?:a'lv. Iron or E&ﬁeg ,EABE’]? Polyethylene [PE}‘ ¥
1 | —" Galv. Iron or Plastic Pipe W/80 Polyvinyl chloride (PVC).
— Holes ' .
T |Di" Galv. Iron Pipe ce—Praetic o0 2. Collars may also be made
E1bow o frem butyl rubber.
3 5" Galv. Iron Pipe eecRbestis Cap | |
2 | 15" Galv. Iron e=—tbzsete Fomale
Union o
2 | 1%" x 25" Galv, Nipple or Rlasiic
Connectors ___1_ ] .
T T pate Valve 1 1 STOCKWATER SYSTEM
T |Tee Handle Wrench B *3'4&"
1 6" Bell Joint V.C. Tile 4'-p"
T | Frewted Soog S og =57 =~F- = FF=FF
Concrete Plug namg  Tom Kat
- Gabe~Sheet Meta b rise B fa, U. S. DEPARTMENT OF AGRICULTURE
- -dfeaes Ldlandle dobth 2 He L Serpies SOIL CONSERVATION SERVICE
Pit-Run Sand and Gravel (Drain) - e e PR R
0.34 Cu. Yd. peirs e £ P
Coarse Gravel Mix For Barrel | [ B SR
Concrete {2 C.F. Per Collar - 5 C.F sl s i S B
Per Base) it s N

-
- 53-23 2(2) Rev. 6-81
(EFM Notice IN38, August 1981) IN-EMG-23 2(2) Rav
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€ finl /Mluinmin 2 below normal water level and

Normal water level ?
1

3 or more cover

3 section of 3 plastic
pipe w/connections and
end cap. Drill 100-1/4
holes in this section.

Float
%ﬁ_‘

Original ground
ok ——

pipe

Vaolve well 20-0'mi
k2 Tank 3 ‘
losti ectio
plastic connectl Z-M’Qup

=

Inlet may be attached ___{ —
to a stake or a figat Core trench s=nes  Slope Tee
Gravel drain
SECTION ALONG & OF PLASTIC PIPE
Perforated section Metal disc Handle
BO holes in 4 rows ! Wood plug
Hole size: Ecb I joint [ <
g flm | ¥4" pipe Normal wasgr level 7 V. T‘flie ; Pl
516" for | l2" pipe 10-0' SRR E
%8" for 2" pipe Valve on ge)
Lag screw lastic pi -
? 0 T doadts N To watering
-6 €|l4-0 ; —T facility
L] Cap E Nylen adapter
4~0 min with stainless ol
o steel hoseclamplids .
| |.2-0!]
ALTERNATE INLET ALTERNATE
ARRANGEMENT VALVE WELL DETAIL
BILL/OF MATERIALS
QUAN. / ITEM LENGTH
| IT4" PLAST | FIPE b
2 11 1/u" PLASAIC cAp STOCKWAT SYSTEM
I |1 1/u" PLASTIC TEE
| 2 J11M° PLASTIC FEMALE UKION
| | 3" PLASTIC PIPE INLET SECTIOM
| | BRASS - CHECK AND DRAIN VALVE NAME
| 1 | TEE HANDLE WRENCH 3'-5" | U.S. DEPARTMENT OF AGRICULTURE
2 | 6" BELL AMD SPIGOT SEWER PIPE gr-g" SOIL CONSERVATION SERVICE
AT __é_::" fnrn:rum--

IN-ENG-23 12} Rev. 6-81
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'ﬁ"vunt hole

G fin

2'xg! concrete
col!ar 6" thick

Breather, | Ya galv. iron pipe w/cap

Emergency spillway El

99.2

e i ]
Treated post ____Qy_’i&lpipe
Mote: Stage between normal pool
and emer. spillwgy crest shall
be 6 min. to 12 max. =
El=5
SECTION ALONG & OF PIPE Not To Scale
BILL OF MATERIALS L
Combination 1 Combination 2 or 3 e
Quan. Item Quag. Item
20 1,f.|Flexible plastic pipe, 2" 20 1, |Semi-rigid plastic pipe, 3"
90 1.f.|Flexible plastic pipe, 1%" 1l ea. Mlastic cap, 1" o
1 ea, |Post treated, 4" top, &' lgth, — 1.f.|Flegible plastic pige, __ "
1l ea, {Stainless steel hose clamp, 2" 1 ea. |Post™treated, 4' fop, 6' lgth.
1l ea. |Stainless steel hose clamp, 1%" 1 ea. |Stainleds stegd hose clamp, i
1l ea. |Hylon adapter, 2" 1 ea. |Nylon adapser, 3"
1 ea. |Nylon adapter, 1%" 1l ea. |Galv. irefi tee, 3" x __ = x 1%
1 ea. |Galv. iron tee, 2" x 15" x 1%" | 1 ea. hylﬂnﬁdapter__}_,‘_" diam.
4 1.f.|Galv, iron pipe, 1%" dia. 4 1.f.|Gal¥. iron pipe, ¥y w/% vent hole
w/l'" vent hole 1 ea lv. iron pipe cap.~Jlk"
1l ea, |G.I. pipe cap. 14" 2 c ¥ |Concrete, 5-bag mix
2 c.f. |Concrete, 5-bag uix 7 . N s
| N

DESIGN INFORMATION

59

{1) Use only in combinations shown. These

- provide inlet to discharge ratio 4:1
(2) Inlet perforations drilled in 4 rows on 2"
centers starting at support post. Be certain
end of inlet pipe is capped or squeezed shut.
(3) Combination #1 should be used if spring
flow does not exceed 5 g.p.m.
(4) Breather pipe and tee are galv. iron since
they are subject to mechanical damage from row
boat tie-up chains, mowing machines, etc. The
concrate anti-seep collar is mechanical support
of the breather pipe.

Combination| Fipe Size Inlet Perforations Controlled [Outlet Pipe|Capacity
MNo. Outlet|Inlet No, S8ize Head. Ft.| Length Ft.|GPM{Max.)
10 50 24.0
@ 1 | 2v 100 " 15 70 24.6
20 a0 25.2
10 50 40
4 14" £ H 100 5/16" 15 70 41
20 g0 42
10 50 Bl.5
3 2" a 100 716" 13 By 84,12
20 Gl i 87.0
Notes:

SMALL TRICKLE TUBE FOR
EMBANKMENT POND WITH

D. A. LE%S THAN 10 ACRES
NAME at

U. S. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
= Date 0
b e o S s e --.?ir-.g-lﬂ'n;m.l-ﬂ.l"
TR U Pt P RYTReT KLk

(EFM Notice IN3B. Aupust 10813 IN-EMG-41 202y Pev. 681
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Outlet shannal
8'of 6" C.M. or PV.C. pipe
5" Tubing (perforated)

ITTTITTTT

Control section

€ of dom-/ _£

TYPICAL PLAN VIEW

Emergency
spillway

Cover with approximately
4 tons of gravel or
crushed stone

Cover with one foot minimum
of gravel or crushed stone

Maintained

| waterline
. SO

Turn where tubing comes out
of ground to lay along
face of dam or emergency
spillway inlet

E.S. Elevation

Emergency spillway elevation

Ground line

6"-8" below

-,

Outlet
channel

5" Tubing

8 of 6" C.M. or PV.C. pipe
with animal guard

TUBING PROFILE

Mot To Scale

BILL OF MATERIALS

FOR EMBANKMENT POND WITH

I PERFORATED TRICKLE TUBE
D. A.LESS THAN 10 ACRES

Quan, ' | tem HiNE
8 L.F. C.M.or PVC, Pipe U. 8 DEPARTMENT OF AGRICULTURE
LF. Perforated plastic tubing SR SRR LT BERVIDE:
Tons Gravel or crushed stone N i
IN-ENG-41 1(2) Rev. 6-81
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SAMPLE CONSTRUCTION SPECIFICATION FOR A POND

CONSTRUCTION SPECIFICATIONS

COUNTY, INDIANA

GENERAL - The work covered by this specification consists of
furnishing all labor and equipment and performing all excavation,
fill, and all other operations in commection with the construction
as shown on the drawings or as herein specified.

1.

3.

CLEARING -

Trees, brush, shrubs, stumps, and other woody growth in the work
area shall be cleared to a height not exceeding twelve (12) inch-
es above the ground surface. Such growth may be cleared by cut-
ting pulling, grubbing, or other approved methods.

Trees shall be felled in such a manner as to avoid damage to
trees left standing and to existing structures or installations
and with due regard for the safety of persons and property.

All stumps, roots, and other objectionable material shall be
grubbed and removed from the foundation and borrow areas and
areas upon which improvements are to be constructed.

All cleared material shall be buried, left in piles outside the
work area in designated locations, and/or burned in accordance
with state law.

FOUNDATION PREPARATION-

1.

After completion of all required clearing and grubbing operations,
the entire area to be occupied by fill shall be stripped to a
sufficient depth to remove all materials not suitable for the
foundation, such as grass, weeds, underbrush and other matter that
would be objectionable on the foundation for the f£fill, and this
area roughened by plowing or scarifying.

All topsoil material which is suitable for vegetative growth
shall be stripped from the embankment foundation, excavation,
and borrow areas and shall be transported and deposited in
storage piles

When fill material is to be placed against sloping sides of exca-
vations or nmatural slopes, the slopes shall be cut or scarified

on 1:1 slope or flatter until it shows the characteristic color
of moist material.

Springs encountered in preparing the site shall be drained or
sealed.

(EFM Notice IN38, August 1981)
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CORE TRENCH CONSTRUCTION

1.

Excavate a trench in the foundation along the centerline of fill
and extending the full length of the embankment as shown on the
drawings. Excavate the trench to the dimensions shown on the draw-
ings into firm clay or to sound rock or shale. Side slopes of the
trench shall be 1:1 or flatter,

Backfill with the most impervious material available at the site,
with moisture content and compaction as indicated below for "Homo-
geneous Earth Fill,"

LIVESTOCK WATER SYSTEM

When specified, a livestock water system shall be installed as shown
on the drawings. Backfill shall be in accordance with Section F-4
of these specifications.

CONSTRUCTION OF FILL

1.

The embankment fill shall be constructed to the lines, grades, and
crosg—sections indicated on the drawings. All finished surfaces
shall be generally smooth and pleasing in appearance.

a4, Homogeneous Earth Fill

All fill materials shall be obtained from required excavations,

designated borrow areas, or other approved borrow sources, and shall

not contain any concentration of vegetation, roots, stones over
six (6) inches in diameter, frozen soil, or other foreign sub-
stance. Moilsture content shall be such that when kneaded in the
hand, the soil should just form a ball which does not readily
separate. The distribution of materials throughout a fill shall
be such that there will be no lenses, pockets, streaks, or layers
of material differing substantially in texture from the surrounding
material in the £ill.

Place the most impervious fill material in the core trench and the
upstream half of the embankment, and the least impervious material
in the downstream part of the embankment.

Zoned Fill

When sufficient earth fill material suitable for use is not avail-
able at the site for comstructing the required fill, a zoned fill

shall be constructed. The downstream part of the f£ill may be con-
structed with rock fragments and the most pervious material at the
site. Rock fill shall be placed in such a manner to assure that no
pockets exist between individual rocks and all voids are filled

with smaller rock particles and compacted soil material. The center

core of the fill shall contain the most impervious material avail-
able and conform with the requirements of (a) above for homogen-
eous £i111., The upstream part of the fill may be composed of rock
fragments and impervious fill material. The rock shall not exceed

1/3 of the volume of the fill and be distributed such that individual

pleces are not in contact with each other so as to create pockets,
lenses, streaks, or lavyers.

(EFM Notice IN38, August 1981)
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The £ill shall be placed in approximately 9-inch layers before
compaction and extend over the full width of the dam. Each laver
shall be compacted by the operation of tractors, earth-moving equip-
ment and/or rolled with sheepsfoot rollers. If the moisture content
of the preceding layer of fill or the abutment surface becomes too
dry to permit satisfactory bond, sprinkle with water prior te placing
the next layer.

Backfill adjacent to any conduit shall be placed in 4-inch layers
and well tamped. Heavy equipment shall not be driven over the con-
duit until a minimum of 2 feet of compacted fill has been placed
above the top of the conduit. Backfill over and around structures
shall be brought up uniformly on all sides to avodd undue stresses
in the structure,

Fill shall not be placed on frozen soil. If the surface of the fill
becomes saturated or slick, it shall be allowed to dry and then
thoroughly scarified before placing additional layers of fill.

The topsoil material saved in the site preparation shall be spread
evenly as a topdressing on the surface of the emergency spillway.

Topsoil shall be placed in the outside six (6) inches of the fill
in approximately horizontal 1ifts as the fill is being constructed.

PRINCIPAL SPILLWAY

The principal spillway consisting of a inch diameter

pipe with appurtenances shall be installed as shown on the drawings.

1.

2.

SEEDING

General - The fill and emergency spillway as well as other bared
areas above waterline shall be seeded and mulched.

Limestone shall be uniformly spread at the rate of tons
per acre, or in accordance with soil test.

Fertilizer - The areas to be seeded shall be uniformly fertilized.
The following minimum amounts of fertilizer shall be applied per
acre:

Nitrogen (N) pounds
Phosphoric (PEGS) pounds
Potash (KZU} pounds

The required application can be met by applyving the following
amount of material with given analysis:

- - 1b/acre
- - lb/acre

(EFM Notice IN38, August 1981)
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4., Seedbed Preparation - The areas to be seeded shall be disked or
otherwise scarified to a depth of 3 inches after fertilizer and
lime has been applied.

5. Seeding - The following rates per acre of seed shall be uniformly
S0Wn per acre:

1bs./acre
1bs.facre

Also, when the seeding operation is completed between October 1
and April 15, a small grain seeding shall be made to provide
temporary cover until the permanent seeding can become established.

6. Mulching = Mulch shall be applied to the areas seeded.

Mulech consisting of the straw from any threshed cereal grain shall
be relatively clean and dry, and shall be uniformly applied at a
rate of 2 tons per acre.

Mulch consisting of hay from a grass crop shall be relatively
clean and dry, and shall be uniformly applied at a rate of 1 ton
PEr acre. ' '

In areas where mulch is likely to blow away or be carried off by
concentrated water flow, the mulch should be secured to the ground
by on of the following methods:

a. The mulch mav be secured to the ground bv the use of a dise
with blades set at a straight angle and operated as nearly as
possible on the contour,

b.  The mulch may be held in place with binder twine fastened
down with No, 9 wire staples, 6 inches long, spaced & feet apart,
The twine shall be placed parallel to and also at 60 degrees with the
centerline of fill in both directions. The distance between the
intersections of the diagonal strands measured along the strands
shall be 12 feet. The strand parallel to the centerline of fill
shall cross the diagonal strands at their intersections, thus
forming equilateral triangles 12 feet on a side.

c. The mulch may be secured to the ground by the use of an IMCO mulch
anchoring tool. This tool should be operated over the mulch
as nearly on the contour as possible.

These specifications prepared for the County Soil
and Water Conmservation District, Indiana, by the Soil Conservation Servige,
» Indiana, : s 18 . '
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PART VI. ESTIMATIRG RDOIMENT ACCUMULATION IN PORDS AND SEDTMENT BASING

The atctached fcrm 7.-505-38 mav be used to estimgte seciment accumulatipn
in ponds and sedimen: bzsins, Consult Bection IIT of the technical guide
for basic seil less covoutations.

1. 7Tvpe Ercesicn - Include data used in soll loss equation to estimate
Tons/&c soil ios: (s0il series, slope, rotations, practices).

2 Leves = Tetirste zerzs at each different soil loss rate.

3. Epll Loes ed soil less in Tons/Acre using the soil
lozz oecus and treatment and rotation., For construc-
tior arern imzted spil-lcss per acre by the design
YearE &nd s colurn.

4, Totel = Meltipiv Acres x Tons of scil loss per acre and enter result
in 9ctal (tens) celuma. :

5. Estimate Deliverv Rate - Use 0.35 for normal watersheds and increase
to 0.55 for fan-shezped watersheds. Multiply Delivery Rate x Total
Tons of sheet erosion te get Tons sheet erosion Delivered.

§. Estimate gully or streambank erosion. Relatively minor gully or
strezrbank ercsion wguallv ranpes from 2¥ teo 10% of total sheet erosion,
Tor severely eroded areas, consult the area staff,

7. Estimate Delivery Rate for nom-sheet erosion - usually 0.8 te 0.8,
Multiply Delivery Rate x Total Tons non-sheet erosion to get Tons non-
sheet erosion delivered.

8. Add total sheet erosion cdelivered to total non-sheet erosion delivered
to get Total Tens Delivered.

9. Complete calculation of Tons Delivered x» Trap efficilency x Design Years= 1/
of structure to get Total Tonms accumulated for design life of the struc-
ture.

Storage In Tons x AcFt/Ton -akea
re FTeet accumulated inm pond, Use
izna and higher weights for sands

10, Estimete l'tu"f"3 and maltiply Sedimen
from Conversion Table to get Total A
50 or 55 1b/ft® for most soils in In
and pravels.

d

11, Fill in sketch map.

1/ A 25-vear design life should be considered fDF ponds (see Sec. V of
technical guide).

(EFM Notice IN38, August 1981)
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qy

a1 emount of sedipent should be added to other needs to determine to

is

torage needed. Estimated volume of the reservoir may be obtained bw
rmula V = 0.4 AD where V is volume in acre-feet, &4 ie the surface arves
geres and D is maximum depth. A topographic map should bhe used 1

-ailable.

B e Hyoin
« F o eF

This procegure is opticnal but ‘should be used on larger drainzge areas
zné on high sediment producing drainage areas. This method is linrited
to 230 acres drainafe &rea but may be.used in preliminarv work on lerger
Zrainsge aTreas w1tP teiled estimates made by the geologist for Jinal

"'._.__..571'1.
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i EXHIEIT 11-10
IN-ENG-38 C.L. Temavtment ul Agricultu:ze
2/79 SAMPLE Soil Conservetion Service
ESTIMATING SEDIMENT ACCUMULATION INK PONDS AND SEDIMENT BASINS

Location Site No. Date

Total Acres County Computed by
(Limited to 250 Ac.)
Present or Fu;urg Conditieons (Circle one)
AVERAGE ANNUAL SEDIMENT YIELD

~TYPE EROSION {ACRES) SOIL LOSS TOTAL
e (TDHS{AC.} {T?ﬁﬂ}
M V2
5 ‘EE?E‘% Ile, & 20 3.5 )70
= i
S |pigse T 03 40 2.5 100
= %- S T -
| ¢
o
g Woods b
Pasture or Woods
5 e 30 ¢.5 15 o
& | Construction Area
© | dle 10 dag 20
Other
Delivery Rate (0.5) X 205 = jp3Tons Sheet Ercsi
(Use 0.35 to 0.55) Delivered
Gully Erosion gst, 5% of Sheet (0.05 X 205) 10
Stresmbank Erosion Est. 2% of Sheet (0.02 X 205) 4
Delivery Rate ( g ) X 14 = 11 Tons Non-Sheet
(Use 0.8B0 to 0.90 Erosion Delivere
_114 TOTAL TONS
DELIVERED/YR.
Tons Delivered 314 X 0.50 = 103 Tons X _ 35 = 1545 Tons
{Trap (Design
Efficiency) Years)
Sediment Storage jg545 Tons X 00092 Ac.Ft./Ton = 1,42 Acre Feet.
For Sediment Besins: _ 1 47 Acre Teet X 1.5 = n 1 _Acre Feset.
Conversion Table PJ ‘— T
1hfft3 AcFt/Ton |
50 0.00092 ~Most Soils l
55 0.00084 [
&0 C.00077
65 0.00071 s ssee SRl SRRSO
70 0.00066«Sand or Gravel |
!
1/ Correction Factor to account for l
reduced trap efficiency as sediment |

accumulation approaches maxicunm T T R
design capacity.

(REM Nntina THMIE  Aiimieeme 1T001%






