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Introduction

This plan is submitted in conjunction with the other items required to obtain an operation
permit for the Hardee County Landfill. Pertinent design information is included which would be
required for a stormwater permit from the Department of Environmental Regulation (DER).
Plans showing the landfill site and drainage details are included as part of this submittal. The
format of this report follows that of DER Form 17-1.215(1) to assist the reviewer of this plan.

General _Information

The existing landfill area is-served by a perimeter ditch located along the north and west
sides of the site. Runoff from the landfill area is collected into the perimeter ditch and flows to a
detention pond located east of the landfill area. After detention, the water flows out of the pond
through a control structure and into a drainage ditch. This ditch discharges to a wooded wetlands
area. This wetlands area eventually drains into the Peace River.

Baséd on results of meetings with DER, a littoral zone is proposed as being the most feasible
means of bringing the site into compliance with stormwater regulations. The littoral zone will
be created in the same vicinity as the existing detention area. A new control structure is
proposed to keep the bleedown rate within compliance of latest DER regulations. The existing

stormwater management concept was determined to be valid.

The stormwater detention area is designed to detain runoff from the first inch of rainfall
over the 17.1-acre site shown in the drawings. Coverage of this area will be mostly‘ natural
- ground with the exception of 800-feet of 20-foot wide shell access road. There is no impervious
area which flows into the detention area. Our soil consultants (Ardaman & Associates) have
indiated that the runoff characteristics for the site will be improved resulting in less runoff
once the site is completed. For design purposes, however, a runoff coefficient of 0.3 was used as
agreed upon in the meeting with DER staff. o



hnical Infgrmati

The stormwater management plan drawing defines the drainage area boundaries of the
stormwater management system. The area served by the detention pond covers 17.1-acres. The
top of the landfill will be graded towards the existing north and west perimeter ditches. These
ditches convey water to the detention area. Runoff from the existing shell entrance road in the
vicinity of the landfill site is presently intercepted by a drainage swale on the west side of the
road. Inlets are proposed at the south end of this swale to intercept runoff from the west side of
the road and divert it to the swale on the east side of the road. A swale on the east side of the road

will be constructed at 0.1% grade to convey runoff to the detention pond.

The existing detention pond serving the site will be modified to create a littoral zone and
sediment sump. The sediment sump will be constructed by installing a berm in the existing
detention pond in the location shown on the drawings. The area of the existing pond will be
expanded by excavation of a 0.31-acre littoral zone along the south side of the pond. The total

acreage of the detention pond, including the littoral zone, is 0.88-acres.

A control structure will be installed to replace the existing structure. A V-notch weir will
control the discharge rate such that no more than one-half of the detained volume discharges in

no less than 60-hours in accordance with the latest stormwater regulations.

The water from the detention area will be discharged to the existing drainage ditch which
presently serves the present detention facility. This ditch discharges into a wooded wetlands
area. Water from the wooded wetlands area eventually discharges into the Peace River through a
series of ditches and tributaries. There is no direct discharge into state waters.



The landfill area will be covered by natural ground and vegetation. The access road to the
landfill site is shell. There is presently an insignificani amount of impervious area on the site.
No additional impervious area is planned for this site for which the operation permit is being

sought.

Based on conversations with Ardaman and Associates (the hydrogeologists for the site) the
average wgter table elevation during the wet season is generally one-foot below the ground
surface at the site. Existing ground elevation in the vicinity of the detention area is 82.9. A wet

season water table elevation of 81.9 was used for the design of the detention facilities.
Representative soil profiles on the site were derived from actua¢ borings; These soil profiles
are shown on the construction plans for the dewatering pump station, irrigation system and
liner submitted as part of the package required for an operating permit.
For a littoral zone, the following conditions must be met by the control structure:

1. Bleed down no more than one-half of treatment volume in no less than 60-hours.

2. Detention of the treatment volume should not cause the pond level to rise more than

8-inches above the seasonal high water table elevation.

3. Invert of orifice should be at the elevation of the seasonal high water table. Details of the

control structure are shown in the detail sheet for the stormwater management plan.

The following computations demonstrate how these three conditions are met by the proposed
control structure.

The proposed control structure contains a 22-1/2° V-notch weir as the bleeder. The bottom

of the weir is set at el_evation 81.9 to meet condition 3 for a littoral zone.



The required detention pond volume is computed as follows:

V=CiA

where V= pond volume
= runoff coefficient

1 inch of rainfall

>
i

contributing area in acres

For this area a C value of 0.3 is used and the contributing area is 17.1-acres.

V = 0.3 x 1inch x 17.1 acres x 43560f2 x .
acre 12 inches

V = 1862213

The storage volume provided is computed. The pond area is 0.88-acres. To meet the latest
stormwater regulations (Condition 2) a maximum storage depth of 8-inches is allowed. Pond
storage volume is computed using the equation:

Vp=Ad

where Vp = storage volume of pond

>
]

surface area of pond

Q.
]

depth (using 6 inches)
V,= 0.88 x 43560 x 0.5

= 3
Vp = 19166ft.

Pond storage is sufficient.



The following computations demonstrate that no more than one-half of the storage volume is

drained within 60 hours.

Using Table 6-1A from the ISCO Open Channel Flow Measurement Handbook, the discharge
rates through the 22-1/2° V-notch weir are tabulated. Table is attached.

water height = 6 inches; head= 0.5 ft.; Q= 0.088 cfs
water height = Sinches; head= 0.42 ft.; Q= 0.057 cfs
water height = 4 inches; head= 0.33 ft.; Q=0.031 cfs
water height = 3 inches; head= 0.25 ft.; Q=0.016 cfs
water height = 2inches; head= 0.17 ft.; Q= 0.006 cfs
water height = 1 inch; head = 0.08 ft.; Q=0.0009 cfs

water height = 0 inch; head = 0.0 ft.; Q=0cfs
Average discharge rate of 0-1 inches = 0.0009 cfs + 0 cfs = 0.00045 cfs
2 ‘
Average discharg.e rate of 1-2 inches = 0.0009 cfs + 0.006 cfs = 0.003 cfs
> _
Average discharge rate of 2-3 inches = 0.006 cfs + 0,016 ¢fs = 0.011 cfs
2 - ‘
Average discharge rate of 3-4 inches = 0.016 cfs + 0.031 cfs = 0.024 cfs
2

Average discharge rate of 4-5 inches = 0.031 cfs + 0.057 cfs = 0.044 cfs
2
Average discharge rate of 5-6 inches = 0.057 cfs + 0.088 cfs = 0.073 cfs
2
Approximately 1/6 x 19166ft.3 = 31941t.3 is stored within each inch of the pond.

From 6-5 inches draindown time (Td) = 3194f13 = 43753 sec
0.073 cfs

From 5-4 inches Td = 3]94f13 = 72591 sec
0.044 cis

From 4-3 inches Td = 31943 = 133083 sec
0.024 cfs



Total time to discharge one-half of the storage volume = 43753 sec + 72591 sec + 133083 sec

Total time = 249427 sec
: 3600 sec/hr

Total time = 69.3 hours (meets requirements)

A littoral zone planting is proposed for this site. The area of the proposed littoral zone is

0.31-acres. The plant types proposed are:

1. Maidencane from depths of 0 to 1-ft. submergence during the wet season.
2. Pickerelweed from depths of 1 to 2-ft. submergence during the wet season.

3. Yellow Pond Lily from depths of 2 to 3-ft. submergence during the wet season.

These plant types are readily available from local nursery stocks and will be planted in
accordance with the details shown on the drawings. Water will flow through the littoral zone
prior to being discharged through the bleeder structure. This littoral zone must be at least 35%

of the surface area of the pond. The following computations demonstrate that this condition has
been satisfied. ' |

Area of pond = 0.88 acres

Area of littoral zone = 0.31 acreé

% Area of Littoral Zone x 100%

Total Pond Area

fl

% = 0.31 x 100%
0.88

% = 35%

The time of concentration path is marked on the accompanying drawings. Average velocities used
to compute the time of concentration were taken from the SCS Overland Flow Curves (copy

attached). The following procedure was used:



Over landfill area, the coverage will be equivalent to pasture. The length of travel (Ly) =

720 ft. Using a slope of 1.0% for the cover over the landfill, a velocity of 0.7 feet per second is
obtained from the chart. For the ditches, the curve for small upland gullies and paved areas was
used.

Landfill L = 720 ft.
V = 0.7 fps
T=1
Vv
T = 720 ft.
0.7 fps
T = 1030 seconds

Ditches L = 1685 ft.
Slope (S) = 0.1%

V = 1fps

T = 1685 ft.
-1 fps

T = 1685 sec

Time of concentration (T.) is computed by adding the travel time over the landfill and

through the perimeter ditches to the pond.

Tc = 1030 seconds + 1685 seconds
Tc = 2715 seconds x min.

60 sec.
Tc = 45 minutes

The rational runoff coefficients used for the design were 0.3 for the site. This gives a higher
runoff rate than the 0.15 for the site estimated by the hydrologists. The coefficient of 0.3 was

discussed in our meeting with DER staff and was determined to be reasonable.



Staff will periodically check the drainage ditches for erosion and will reshape and resod
them on an as needed basis. The plant types in the littoral zone will be checked and intruding
vegetation removed if required. Drainage sumps will be cleaned out at least once per year and the
storm sewer lines checked for plugging. The area in front of the bleeder structure will be
checked at least quarterly to remove any excess plants or' débris which could cause the structure

to plug.

The sedimentation basin will be checked using a probe to determine the level of sediment in
the sump. When the level of sediment becomes excessive, the accumulated debris will be cleaned

out of the pond in order to restore operating efficiency.



DISCHARGE OF 22}°V-NOTCH WEIR

FORMULAS: CFS=0.497H2'5 @S:CFS X 7.481  MGD=CFS X 0.6463

l;lEAD HEA lHEAD : ‘HEAD IHEAD .

¥ CFS| GS |MGD CFS{ GS |mGD CFS |.GS |[MGD ‘" |CFS | GS [MGD CFS|{ GS |MGD
FT. FT. FT. : FT. FT.
0,01 .0000 ,06N00 40000 ] 0.2 <0171 1282 .OMI1J 0.31 .0723 L6906 .0%97] 0.76 .23503 1.872 .1817] 1.01° ,3095 3,012 ,3293
0.02 .0000 .0002 .00MM | 0.27 <0188 .1eO8 0122 ] 0.%52 .Q98% 7290 0626 | 0.77 .2%88 1.93& L1671 | 1.02 .%222 3.907 .337%
0.03 L0001 .J006 .0001 ] 0.280 <0208 1342 .0133] 0.5) ..1016 ,7803 L0657 | O.78 2671 _1.998 ,.1728] 1.03 <3351 4,003 ,3e38
0.04 J0002 ,0012 L0001 | 0.29 .022% .1AB4 ,01a%] 0.%¢ .108% 7987 ,06807] 0,79 27377 2.062 ".1782] 1.04 ,9462 4.101 .3%54)
0.03 0003 L0021 .000Z ] 0.30 <0243 1033 0138 ] 0u5% <1113 036l L0728 ] 0.80 2843 2.128 <1839 | 1.05 o3613 4.200 .34e2¢
0.0% .00C4 0033 ,0003] 0.31 <0266 1989 .O1V2 ] 0.56 1166 .8725 .073s| 0.81 2935 2.19% 1897 [ 1.0 .3749 4. 301 3716
0.Q7  .0006 .00%9 .0CO4 ] 0.32 .0288 L2019 .0186) 0.37 <1217 9120 .07A8] 0.82 3026 2.266 .1956| 1.07 ,30086 4.403 ,3804
0.08 ,000% ,0067 ,00G6] 0.33 .0311 .2326 .0201 ) 0.58 1273 .9525 .0023| 0.83 .I11% 2,336 2016 1.00 .6026 4,307 .38%4
0.09 .0012 .0090 .0008 1] 0.34 .0333 .2%06 .0217| 0,39 . .1329 .99¢1 .0859] 0.84 .I216 2,404 L2077 1.09 6165 4,612 .390s
CelD <0010 L0118 L0313 0.3% 40360 .2093 02331 0.60 .1384 1.037 .0A96 ) 0.83 <3311 2,677 .2140{ 1.10 .6307 :4.T18 L4074
0.1t <0020 .0189 L0013 | 0.36 0386 2891 .0250 | 0.61 L1646 1,081 .09)6| D.86 <3409 2.530 .2203 ] 1.1l 64352 4.826 L4170
0.12  .002% L0183 .0316 ] 0,37 .0416 ,309¢ .0267] 0.62 1506 1.12% L0972 0.87 3509 2,623 .2268] 1.17 6398 4,936 ,4264
0.13 L0030 0227 L0020 ] 0.38 0442 .3310 .0286] 0.63 1566 1.171 421012 0.88 3810 2,701 L2333 | 1.13 L4746 5,047 ,4360
0.14 L0036 ,0273 .0024{ 0.39 .06472 .3532 .030%] O0.64 1829 1.218 10331 0.89 3716 2.778 2400 1.16¢ 6896 S5.139 .4e37
V.S L004) L0326 .0028 ] 0,40 40303 .3782 .0325] 0.65 L1693 1,266 10941 0,90 3819 2,837 L2468 | 1.13 .T049 35,273 .4533°
0,16 20051 L0381 .0033 | 0.4) <0%1% .64002 .06 | 0.66 1799 1,316 1137 0.91 3926 2.937 .2537] l.16 .7203 S.388 .4433
0.37 0039 ,0443 0038 ) C.02 .0568 L4250 - .0367]| u.67 L1828° 1,386 .1180] 0.92 o013 3,018 L2608 ] .17 .733% 3,303 ,eTse
018 <0068 L0311 0048 | 0.43 <0600 <4308 0389 | V.00 1895 1.618 12297 0.93 4145 3,101 L2679 1.18 L7S17 5,824 .4033
0,19 ,0078 L0983 L0051 | 0.46 0638 4779 .0412 | 0,89 .1966 1,470 .1270] 0.94 4298 3.183 .2752 ] l.19 .T678 93.Tas 4962
0.20 <008% .OR8% LO00ST | 0.45 0673 3051 0836 ] 0.70 42038 1,524 oI3LT{ 0,95 4372 3.271 2826 | 1.20 7840 3.863 ,.35067
0.21 <0100 L0751 0085 | Ooab <0713 <3336 0441 ] 0,71 2121 1,379 13641 0.9 4488 3,357 .2900 ] 1.21 .0006 S5.988 .5173
0¢22 <0113 L0864 ,ODT3 | 0.47 <0753 <5631 L0888 | 0,72 2108 1.433 ".1413 ] 0,97 4606 3.4435 2977] 1.22 8171 .12 %201
0.2% .0126 0963 2081 | 0.48 0793 5938 0513 | 0.73 2263 1.593 1463 0.98 4725 3.533 .30%4 ] 1.23 L0339 6,238 5300
De26 40140 1063 0091 | 0,49 0815 L4249 L0960 ] 0.T4 2341 1,731 L1513 ] 0.99 6847 3,828 132 | 1.2¢ .8510 4.386 3300
0.2%  L01%3 L1182 L0100 | 0,30 <0879 6573 0548 0.7S .,2621 1,011 1565} 1.00 4970 3.718 L3212 1.23 .8682 4.493 .31
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Average Velocities for Estimating Travel Time for
1972).

Overland Flow (SCS,



