Water Tank/Cistern Example

Cistern/Water Tank Example

For this example, we will start with the model file we created for No Controls and add water

tanks/cisterns. Only the roof runoff will be routed to the water tanks and the water will be used to
irrigate the large landscaped area.

Open the No Controls model file and Save the File with a new name.

WIFSL )] e PO ] ]0M] S|

Exarmnple Files » urban water class files

Mame

1|:] Grass Swales.mdb

(2] 1 ¢ Filter Strips .mdb

(2] 1d Biofilter.mdb

(2] 1e Porous Pavement.mdb
Biofilters.mdb

Grass swales.mdb

Mo Mangement Conditions.mdb
Porous pavement.mdb

Size

1,084 KB
1,076 KB
1,084 KB
1,080 KB
1,084 KB
1,084 KB
1,076 KB
1,076 KB

Date modified

3/3/2014 T:58 PM
3/3/2014 T:58 PM
3/3/2014 T:59 PM
3/3/2014 5:03 PM
4/13/2014 11:37 PM
4/13/2014 11:45 PM
4/13/2014 9:41 PM
4/13/2014 11:23 PM

Type

Microsoft Access Database
Microsoft Access Database
Microsoft Access Database
Microsoft Access Database
Microsoft Access Database
Microsoft Access Database
Microsoft Access Database

Microsoft Access Database

Change the Site Description in the Current File Data to reflect the tanks.
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Water Tank/Cistern Example

-

Current File Data

SLAMM Data File Name:
CiwinSLAakM Files\Example Files\urban water class files\Mo bMangement Conditions.mdhb

Site Descript:  fusater tanks for roof rundff, commercial development -

Edit | Seed A2

Edit | Fain File: C:AwinSLAMM FileshRain Files\AL Birminghamn 8733.R4M

Start D ate: 01.401/94 | Winter Seazon Range
Edit | EndDate: 1273138 ot o winter [mm/dd) End of Winter (mm/dd]

Edit | Pollutant Probability Distribution File: |C:\wWinSLAMBM FileshSouthE ast April 05 2014, ppd=

Edit | Runaff Cosfficient File: C:\winS LAMM FileshS outhE ast April 05 207 4.rsws

Edit | Particulate Solids Concentration Fil: |C:8wfinSLAMM FileshS outhE ast &pril 05 2014, pscy

Edit | Street Delivery File [Select LU C:MwinSLAMM FileshSoutheast street RES std

{+ FResidential LU ¢ Other Urban LU
" |nstitutional LU € Freeways Change all Street Delivery Files to Match the Current File

" Commercial LU
" Indugtrial LU

Edit | Source Area PSD and Peak to C:winSLAMK Files\PSD source area SSC.oav
Average Flow Ratio File:

Ilze Cost T : —
v Estmaiion  Select Cost Data File C:\wWinSLAakM FileshBirmingham Cost D ata.cav
Option
Feplace Default Valuess Replace all Particle Size
with these Current File D ata IJze Defaul Values Distribution Files with the Cancel ‘ Continue ‘
Walues Program Default file(z)

Select the CI (cistern option) as the first control device for roofs 1/
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Water Tank/Cistern Example

e |10 o v | || 5| — | [cB] P[] [l s | O W || D[] k)

Land Use:
Commercial 1 '_
Source First |Second +
i\::;-:: Source Area (:;_E;) Area Cont_rol Cont_rol [
“arameters |Practice Practice
Roofs 10,680
1 |Roofsi 0.680| Entered |[#8H ~ -
2 |Roofs2 v -
3  |Roofs3 v -
4  |Poofs 4 2 2
5  |Poofss - hd |
6 |Roofsé - -
7  |Roofs7 - -
8 |Roofsd b hd Commercial 1
9 |Roofsg - -
10 |Roofs 10 - -
11 |Roofs 11 v -
12 |Roofs 12 - -
Parking 2.850
13 |Paved Parking 1 2.850| Entered | - - Tt 1
14 |Paved Parking 2 - -
15 |Paved Parking 3 - -
16  |Paved Parking 4 - -
17 |Paved Parking 5 - -
18 |Paved Parking & - -
19  |Unpaved Parking 1 - -
20 |Unpaved Parking 2 - -
21 |Unpaved Parking 3 - - Outfall
I 22 |Unpaved Parking 4 - -
23 |Unpaved Parking 5 - -
24  |Unpaved Parking & - - I
Driveways/Sidewalks 0.490
25  |Driveways 1 0.170| Entered - -
I 26 |Driveways 2 - -
27  |Driveways 3 - - |
I 25 Drivewa:s 4 ol - v

Land
Use #

-
Land Use |

Land Use Type Land Use Label Area (acres)

1 |Commercia| |Commercia| 1 | T.29l)|

-

CP = Control Practice Type Control Practice Name or Location | =
1 |cistern |54 Device, LU= 1,582 1

Current File Data Entered | Total Area = 7.290 acres | Mo Upstream Source Areas | LU# =1 Index Number = 1 | Remaining Icons = 253 | Start Date: 01/01/2¢

_ e D el = e e

The water use will be based on maximum applications to the large landscaped area (turf grass).
This area is 2.14 acres and the monthly water use (source area gallons/day for each month)
was calculated to be (almost all of the water use would occur from May through October at all
three of these locations, requiring relatively large tanks to hold the winter runoff for this other
period):
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Water Tank/Cistern Example

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Total
Annual
Average Birmingham 5.46 451 |526 |395 |3.89 3.92 4.06 3.56 4.55 3.64 477 |3.65 |51.22
monthly rain (in/mo)
Lawn moisture needs 2 2 4 4 8 8 10 10 10 8 4 2 72
(in/mo)
Deficit irrigation need 0 0 0 0.05 |4.11 4.08 5.94 6.44 5.45 4.36 0 0 30.42
(in/mo)
Deficit irrigation needed 0 0 0 94 7,865 | 7,790 | 11,352 | 12,301 | 10,417 | 8,335 | O 0
(gallons/day) for 2.14
acres
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Annual
Average Tuscaloosa 4.25 329 (460 |4.87 |4.00 3.00 4.52 3.22 3.37 4.04 3.07 | 5.75 47.98
monthly rainfall
Lawn moisture needs 2 2 4 4 8 8 10 10 10 8 4 2 72
(in/mo)
Deficit irrigation need 0 0 0 0 4.00 5.00 5.48 6.78 6.63 3.96 093 |0 32.78
(in/mo)
Deficit irrigation needed | O 0 0 0 7,646 | 9,547 | 10,479 | 12959 | 12,668 | 7,574 | 1,778 | O
(gallons/day) for 2.14
acres
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Annual
Average Huntsville 5.26 4,77 6.65 | 4.68 | 5.03 4.25 4.55 3.43 4.08 3.43 473 | 5.49 56.34
monthly rainfall
Lawn moisture needs 2 2 4 4 8 8 10 10 10 8 4 2 72
(in/mo)
Deficit irrigation need 0 0 0 0 2.97 3.75 5.45 6.57 5.92 4.57 0 0 29.24
(in/mo)
Deficit irrigation needed | 0 0 0 0 5681 | 7,166 | 10,418 | 12,559 | 11,324 (8,736 |0 0

(gallons/day) for 2.14
acres
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Water Tank/Cistern Example
With the CI form open, enter the data shown below. It can be re-opened by clicking on the Cl label at the
source area.

Note: when moving through the Cistern form, press the “Enter” key to move to the next cell, not the “Tab”
key.

The water tank is described with the CI device, using the above water usage values:

Cistern Control Device

First Source Area Control Practice Total Area: 0.680 acres
Land Use: Commercial 1 Cistern No. 1
Source Area: HRoof 1
Device Properties
Top Surface Area [=f] [20.0) Water Use Rate
Battam Surface Area [sf) a0.0 Water Usze Rate Source frea
Height to Dverflow [it] 10.00 konth per Cistern “wiater e Rate
Fiack Filled Depth (1] 0.00 (gal/day) (gal/day)
Rock Fill Parasity (0-1] 0.00 January 0.00 0.00
Inflanss Hydragraph Peak ta 280 Februaty 0.00 0.00
Average Flow Ratio : Mar.ch 0.0d 0.0d
Mumber of Devices in Source 1 April 3375 3375
Area or Land Use hd ay 786525 THER.25
Runoff Fraction Entering 1.00 June 77A0.25 779025
Devices [0-1] ) July 11352.00 11352.00
August 1230075 1230075
Source Area W ater Use Rate Multiplier = September 10416.75 10416.75
Apply Frate Multiplisr | October 3334.75 3334.75
Movember 0.00 0.00
Copy Cistemn Data | December 0.00 0.00
Paste Ciztern D ata | Delete Cancel Continue
Control Practice #: 1 Land Use #: 1 Source frea d: 1

Run the model.

Results

Years in model run: 4.98 (5 years)

Runoff Volume without controls:
Outfall Total with controls:
Runoff Volume Percent Reduction:

Particulate Solids Concentration (with controls):

Particulate Solids Yield (with controls):
Particulate Solids Percent Reduction:
Rv (with controls):

Approx. Urban Stream Classification:

Total Phosphorus Concentration (with controls):

Total Phosphorus Yield (with controls):

Total Phosphorus Yield Percent Reduction:

Annualized Value of all costs:

3,181,000 ft3 for 5 years

3,047,000 ft*for 5 years (612,501 ft° per year)

4.2%

70 mg/L (an increase compared to no controls as better
quality roof runoff is being diverted from the stormwater
flows for the total area)

2,691 Ibs/yr

0.4% (very little particulate solids in roof runoff)

0.41

Poor

1.34

255 Ibs/5 yrs

0.7%

not available
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Water Tank/Cistern Example

. Land Uses T Jurctiong T Control Practices T Duttall T

File Name:

C:WufinS LAMM Files\Example Filles\urban water class files\Ma Mangement Conditions.mdb

Outfall Output Summary

Percent
Runoff Volume  Percent Runoff 1 HLFPU.” : Particulate Salids  Particulate Salids  Particulate
feu. i) Fieduction v Cone. [ma/L) “ield (Ibs) St
(Rl Reduction
Tatal of All Land Uses without Controls 3181E+06 | 043 [ G767 13433
Oluttall Tatal with Controls | 3.047E+05 | 47z | o# [ 7038 | 13389 |  037%
Current File O utpuiﬂjrngﬂﬁgznegohortjls E1350] ‘Vears in Madel Bur: i 541
Concen- Concen- | Concen- - ., Pallutant . *
Pollutant tration - Mo tration - With | tration Pﬂlutgnt field F'DII_utantYleId Yield Pe'ce”‘Y'e'd
Cantrols Cantrals Urits |~ Mo ontrolz - 'Wwith Controls Urits Reduction
Particulate Solids EY.EV 038 mgiL 13439 13389 Ibs 0.37 %
Total Phozphonus 1.294 1.2342 mgdL 257.0 205.3 bz 0665 |
w
Print Dutput Print Output
Suramary to Text | Summary to cav Tatal Area Modeled [ac]
File File 7290 I

Receiving Water Impacts

Total Control Practice Costs Due To Stormwater Runoff

Capital Cost 0 [CwP Impervious Cover Model)
,7 Approximate
Land Cost S0 Calculated  Urbian Stream
Annual Maintenance Cost X P R Classification
erfarm Outfa .
Fresent Value of &l Costs [ 30 Flaw Duration Without Contrals 043 Foor
Annualized Yalus of Al Costs [~ ¢ Curve Caleulations With Controls [ 041 | Foor

The pollution reduction reported at the outfall is the overall pollution reduction for the entire site.
To see the pollution reduction from just the roof runoff due to the water tanks, select the “Control
Practices” tab.

Land Uses | Junctions | [Control Practices |
Runoff Yolume T Part. Solidz vield (Ibz) T Fart.

Drata File: C:\WwinSLAKMM Files\Example Files'wrban water clazs fileshMao Mangement Conditionz.ndb
Rain File: AL Birmingham 8739 BAN

Date: 04-14-14  Time: 12:46:04 Ak

Site Description: ' ater tanks far roof runoff, commercial development

Caritrol Control Control Total Inflow Total Percent Total Total Percent
Practice Practice Fractice Wolume [of] | Outflow Wolume Influent Effluent Load
Mo Tuwpe Mame Yolume [cof] |Reduction | JLoad(lbg] | Load (lbz] § Reduction
or Location
1 Ciztern 5S4 Device, LUK 1 SaH1 555191 42130 2412 208.0 1575 2413
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Water Tank/Cistern Example

_T Quakfall T Cuput Surnmary
. Saoldz Cone. [mgdL) T Summary Table
Flaw Flaw Percent [fluent Effluent  |Mates Drays Runaff
Weighted | ‘wWeighted Conc. tedian tedian Ciry Producing
[flient Effluent Reduction = Part. Size | Part. Size [daysz] Ewventz/
Conc [mg/L] Conc [mgdL] [microns) [microns) TH. Rainz
£.000 £.000 0,000 110,72 110,71 789 FIEA1T
| v

The water tank and associated irrigation of the large landscaped area is reducing the roof runoff
and particulate discharges by 24%. However, the outfall runoff reductions are much less as the
roof runoff is only about 16% of the total site runoff (the paved parking area produces about
73% of the total site runoff in contrast).

The following table shows the effects of additional storage on roof runoff reductions that better
utilize this water for on-site irrigation. The single tank only provides about 0.3 inches of storage
over the roof area. About 1 ft of storage would be needed to provide about 75% roof runoff
control, while about 2 ft of storage would result in about 100% removal of the roof runoff.

Number of Total storage Storage (ft* Percent reduction | Percent reduction
tanks (10ft D; | volume (ft°) storage/ft? roof | of annual roof of total annual area
10 ft H) area) runoff runoff

1 800 0.027 24.1 4.2
3 2,400 0.081 36.3 6.3
5 4,000 0.14 41.7 7.3
10 8,000 0.27 47.8 8.3
25 20,000 0.68 62.2 10.9
50 40,000 1.35 78.2 13.6
75 60,000 2.03 100 16.0

Since the annual roof runoff is only a small portion of the total area annual runoff, complete
removal of the roof runoff is therefore limited to a maximum of about 16%, even with the largest
tanks. Therefore, it will also be necessary to reduce the flows from the paved parking areas with
the use of biofilters, porous pavement (in overflow parking areas) or additional water tanks.
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Water Tank/Cistern Example

J [ERE=

WinsSLAMM Model Example
J Project Area
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