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Incorporating CULTEC Chambers into ICPR4

Modeling an underground chamber system is a relatively simple matter in ICPRA4. It is modeled
the same as any other pond. However, the key to modeling these systems correctly is in
developing the stage-volume table for the node used to represent the chamber system. CULTEC
has an easy-to-use Excel spreadsheet calculator that can build a relationship between elevation
in the chamber and corresponding storage.

In the example shown below, the “Chamber Model” (a dropdown menu is available with the
various model types) is set to “Recharger 902HD"” and 21 chambers are used (3 rows of 7 units
in each row). The base of the stone or gravel is at elevation 97 feet and 9 inches of stone is used
below the chambers and 12 inches is used above the chambers. The porosity of the stone is
40%. Notice that the minimum area required is 659 square feet.
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g Project Information: Date: xn/wx/xxx

10 |SAMPLE DESIGN
11 |ABC Company

12 | 123 West Street
13 | Anywhere, CT USA

14

15

16 |Chamber Model- Recharger 902HD

17 |Number of Rows- 3 units

18 |Total number of chambers - 21 units

19 |HVLV FC-48 Feed Connectors- 4 units

20 |Stone Void - 40 %

21 |Stone Base - 9 inches

22 |Stone Above Units - 12 inches

23 |Area - 559.38 e £59.38 Min. Area Required

24 |Base of Stone Elevation- 97.00 ft Mote: Min. Area required is based on
25 12" arcund the system and typ. spacing
26

The worksheet is interactive and the cumulative storage updates automatically as you change a
parameter. A partial excerpt from the worksheet is shown below. Notice that the cumulative
storage is presented from top to bottom in 1-inch increments. ICPR4 needs a relationship
between elevation in feet and cumulative storage in acre-feet, from bottom to top. However,
ICPR4 has sorting tools to make this easy.



Recharger 902HD Incremental Storage Volumes
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Height of Chamber HVLV Feed o o Cumulative Total Cumulative Storage Elevati

System Volume Connector Volume one Volume Storage Volume Volume evation
29
30 in it ft3 it it it Acre-ft ft
kil 59 0.00 0.00 21498 21498 234374 0.05380 10275
32 658 0.00 0.00 21498 21498 232176 0.05330 102 67
33 67 0.00 0.00 21498 21498 229978 0.05280 102 58
34 =13 0.00 0.00 21498 21498 227780 0.05229 102.50
35 65 0.00 0.00 21498 21498 225582 0.05179 102.42
36 54 0.00 0.00 2198 2198 2233.84 0.05128 102.33
3TI 63 0.00 0.00 2198 2198 2211.86 0.05073 102.25
38 562 0.00 0.00 2198 2198 2189.88 0.05027 102.17
39 561 0.00 0.00 2198 2198 2167.90 0.04977 102.08
40 50 0.00 0.00 2198 2198 214592 0.04926 102.00
LY 59 0.00 0.00 2198 2198 212385 0.04876 10192
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1. Open the node data form in ICPRA4.

Hydrology 1D Hydraulics Reference Elements

2. Set the “Type” to “Stage/Volume” and the initial stage to the bottom of the stone at
elevation 97 feet, assuming the chamber is to start out dry. The warning stage is for
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informational purposes only and is set to the top of the stone in this example.
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Name |CHAMBER

Scenario |Scenariol -
Type |Stage/Volume -
Base Flow |0

Initial Stage |97

Warning Stage |102.75

3. In the “Node Point Edit” area of the node data form, drag and drop the “Volume” column to
the left of the “Stage” column to make it compatible with the CULTEC spreadsheet.
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4. Select the data in the “Storage Volume (Acre-ft)” and “Elevation” columns of the CULTEC
spreadsheet and press “Ctrl C” to copy the data into the clipboard.



Select These Two
'e Volumes
Columns
Total Cumulative Stor37 \ )
Elevation
e Volume
i Acre-ft ft
234374 0.05380 102.75
232176 0.05330 102.67
229978 0.05280 102.58
2277.80 0.05229 102.50
2255.82 0.05179 102.42
2233.84 0.05128 102.33
2211.86 0.05078 102.25
2189.88 0.05027 102.17
2167.90 0.04977 102.08
214592 0.04926 102.00
2123.95 0.04876 101.92
2101.97 0.04825 101.83
2079.99 0.04775 101.75
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5. Add a record in the ICPR4 table as shown below, click in the “Volume” data field and press
“Ctrl V” to paste the clipboard data into the ICPR4 data form.

__— #1 Add Record

\ #2 Click in this field, then

press "Ctrl V" to paste

___|

__&l

:‘ {Volume  Stage
___ I |
-

A message will appear letting you know that new records will be created. Click “Yes” to
continue.



Systern Message X

The number of availble rows (1) to paste data into is less than
the number of rows of data (70} on the dipboard.

Would you like to create 65 new record(s)?

i Yes M | Mo | | Cancel |

The stage/volume data should now appear in the node data form. Notice that the stage values
are in descending order, like the CULTEC spreadsheet.

MNodePointedt  B&x
v| + X XNE B8R
:I Volume Stage =
j 102.75
0.0533 102.67
0.0528 102.58
:I 0.05229 102.5
0.05179 102.42
0.05128 102.33
0.05078 102.25
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6. Right click on the “Stage” column in the node data form and select “Sort Ascending”.

|
ERIEREETIYY / Right Click
- Stage ’
0.05322 Sort Descending
0.0528 Re-Sort
0.05229 Clear Sorting
0.05179 "= Group By This Column
0.05128 Show Group By Box
0.05078 .
ﬂ 0.05027 Remove This Column
0.04977 'El Column Chooser
—
0.04926 — Best Fit
N nASTA Best Fit {all columns)
||"I'H'|P. Fxternal Hudrnaoranhs Grid ma K||




The data should now appear sorted. You can drag and drop the volume column back to its
original position if you’d like.

__F]
K
97.08 0.0005
97.17 0.00101
:I 97.25 0.00151
97.33 0.00202
97.42 0.00252
97.5 0.00303
q 97.58 0.00353
97 A7 n.nn4n4

7. Add the following data point to “close off” the top of the chamber.

WedepoimtEdt

Name |CHAMBER

Stage £ | Volume -
T Stage/Volume -

ype | 9 J 102.08 0.04977
Base Flow |n | 102.17 0.05027
PR, |97 | 102.25 0.05078
Initial Stag 102.33 0.05128
Warning Stage |1nz.75 | 102.42 0.05179
Aad this 102.5 0.05229
data point 102.58 0.0528
Comment ] N 102.67 0.0533
S~ 102.75 0.0538

o> 10276 0.0538

|llode External Hydrographs Grid a3 x

The node is now ready to incorporate into your full ICPR4 model.

Contact Information:
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Winter Springs, FL 32708




