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Guidance for Evaluating
Wastewater Lagoon Seepage Rates
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Welcome to the DEQ Seepage Calculation Spreadsheet.
This spreadsheet is for data input for a lagoon seepage test that has either 15 days of data collected at 3 day
intervals or 5 days of data collected at 4 hour intervals.
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Includes vertical and horizontal separation requirements.
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See Also

Wastewater: Land

Development
Approaches

Lagoon Seepage Guidance and Seepage Calculation Spreadsheet

—r i il 2009:
Procedures for evaluating wastewater treatment lagoon seepage rates.
Information for Public Minor Surface \Water Discharges (DEQ Publication, January 2002: pdf 70 kb, 1 page)
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NPDES /401 Certification Guidance (DEQ Publication, January 2002: pdf 41 kb, 12 pages)
Overview of time frames and procedures pertaining te 401 certifications.
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(DEQ Publication, May 2002: pdf 367 kb, 26 pages)
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Case Study One
Wet Well Lagoon
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E-pan and Rain
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Wind Scatter
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Wind Scatter
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Lagoon Liquid Level and Rain
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Lagoon seepage rate calculations to customize for testing data collected at more than 4 hour intervals

Owner/Facility/HOA/Permittee:
Responsible P.E. orP. G. :
Phone Number:

Name of Lagoon:

Test Start Date:

Test Start Time:

Equipment used for lagoon:
Equipment Accuracy:

Equipment used for pan:

Equipment Accuracy:

Equipment used for precipitation:
Equipment used for flow in to lagoon:
Equipment used for flow out of lagoon:

Brett M. Converse Ph.D., P.E.

208 265 7281

Irrigaion Pump Station Wet Well Lagoon

June 22 2009

756 PM

Geokon

01 | %Fs | 05 [rangeim

Geokon

01 | =%Fs | o5 Range (ft)

Campbell Scientific

Equipment Accuracy:

Equipment Accuracy:

Equipment Accuracy:

Definitions: (Refer to guidance for additional information) n: time in days
Egp : lagoon surface elevation at start of test for new time increment (units: inches)
Egy: lagoon surface elevation at day n (units:inches)

ES: lagoon surface elevation change (units:inches)

P: see pan coefficient worksheet for table and tempe

Epan 0. 2vap pan surface elevation start of test for ne

Epzn n: evap pan surface elevation day n {units:inches

Srq: seepage rate (units: inches/day)

I : net lagoon evaporation (units-inches)

Air Temperature: median over test interval

4 hour averages Seepage ES Error I I Error n Test time

Time inches +/- inches inches inches inches +/- inches inches +/-in

days

6/22/09 19:56
6/22/09 23:56

-0.013332
0.010170

0.011
0.011

99.963
99.953

99.959
99.944

0.004
0.015

0.003
0.003

0.017
0.005

0.007
0.007

016667
016667




Lagoon seepage rate calculations to customize for testing data collected at more than 4 hour intervals

Owner/Facility/HOA/Permittee:
Responsible P.E.orP.G. :
Phone Number

Name of Lagoon:

Test Start Date:

Test Start Time:

Equipment used for lagoon:
Equipment Accuracy:

Equipment used for pan:

Equipment Accuracy:

Equipment used for precipitation:
Equipment used for flow in to lagoon:
Equipment used for flow out of lagoon:

Brett M. Converse Ph.D., P.E.

208 265 7281

Irrigaion Pump Station Wet Well Lagoon

05 [Range (t)

05 [Range(m)

Campbell Scientific

Definitions: (Refer to guidance for additional information)
Eso : lagoon surface elevation at start of test for new time increment (units: inches)

Equ: lagoon surface elevation at day n (units-inches)
ES: lagoon surface elevation change (unitsinches)

Sample
Event
Number

P: see pan coeficent worksheet for tabl and tempeg o
Epun 6vap pan surface slevation sar o test fo nevitime increment (unts inches)
Epun n &13p pan surface slevaton day n (units inches)
Seepae [
4 hour averages | Seepage st * e

- time in days
Ser: seepage rate (units: inches/day)

I+ net lagoon evaporation (units inches)

Air Temperature: median over test interval

Instructions
1. Enter information in all fields in yellow.
2. Ses the previous workshests for details

3. The cells are not locked in this workshest and rows may be added to accommodate additional testing intervals.

[Mote that equipment error calculations are based on the Propagation of Uncertainty.

'Sampling Error: the stangard error of the sample standard devialon

n Test time |
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Result — From DEQ Spreadsheet

Sr1

Sr1

Hour Period Sh Equipment | Sampling V(\:I:;set gae:;
Error Error

in/day +/- in/day +/- in/day in/day in/day
1-24 0.054 0.011 0.0380 0.0645 0.0428
25-48 -0.018 0.010 0.0773 -0.0070 -0.0280
49-72 -0.049 0.010 0.0741 -0.0387 -0.0592
73-96 0.000 0.011 0.0592 0.0108 -0.0103
97-120 0.034 0.010 0.0572 0.0446 0.0236
Total Day 5 -0.0015 0.0105 0.0090 -0.0121
Average 0.0043 0.0105 0.0269 0.0417 -0.0331




Case Study Two
4-Cell Lagoon Wastewater Treatment
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Receive Approval prior to starting test
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Not bad save day 1 and day 6


First 8

Days

Sri Sri EE:J:ETEN >t 5;;:?;':'"19 ‘Ht‘:u’;:;;t Best Case | Testing Day

24-Hour Period in/day +/- in/day +/- in/day in/day in/day

1 0.3001 0.0102 0.1918 0.3103 0.2900 1

2 0.19585 0.0102 0.1748 0.2087 0.1584 2

3 01897 0.0100 0.1559 01993 01797 3

4 0.0710 0.0101 01523 00511 00603 4

2 0.0051 0.0101 02048 0.0152 -0.0050 5

3 -0.2171 0.0101 0.1907 -0.2065 -0.2272 6

7 0.0396 0.0103 0.1620 00493 0.0293 7

0 00322 0.0104 017587 00426 0.0219 g
Total Day 5 0.0622 0.0102 0.0723 0.0520
Average 0.0774 0.0102 0.0617 0.1493 0.0055




First 8 Days

Seepage (Sgi)



Would be much better save day 1 and day 6.  Both are way outside norm due to one 4 hour period in each set


First 8 Days
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These two 4 hour periods caused those days to be out.





Another 20 Days
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20 Days

Sr1 Equipment

5r Sampling

Waorst

Sri Error Error Case | DostCase

24-Hour Period in/day +/- in/day +/- in/day in/day in/day

6/10/09 21:58 1 0.3400 0.0103 0.2663 0.3503 0.3257
8/11/09 21:58 i 0.3025 0.0106 01648 0.3131 02919
8/12/09 21:58 3 -0.1898 0.0108 0.2672 -0.1791 -0.2006
8/13/09 21:58 4 0.0677 0.0105 0.1950 0.0785 0.0569
8/14/09 21:58 5 0.1401 0.0110 0.2107 0.1511 0129
8/15/09 21:58 B -0.15590 0.0108 0.3408 -0.1482 -0.1687
8/16/09 21:58 7 0.1852 0.0106 01825 0.1959 0.1746
8/17/09 21:58 B 01423 0.0103 01540 01526 01321
8/18/09 21:58 9 02220 0.0103 01352 02323 02117
8/19/09 21:58 10 01515 0.0102 01526 01617 01413
8/20/09 21:58 11 0.1558 0.0101 0.1227 0.1660 0.1457
8/21/09 21:58 12 0.2005 0.0103 0.1479 0.2107 0.1902
8/22/09 21:58 13 0.1500 0.0105 0.1229 0.1605 0.13595
8/23/09 21:58 14 01314 0.0103 01352 01417 01211
8/24/09 21:58 15 01241 0.0106 0.1409 0.1347 0.1136
8/25/09 21:58 16 01958 0.0104 01385 02062 0.1853
8/26/09 21:58 17 02289 0.0105 0.1582 0.2394 0.2154
8/27/09 21:58 13 0.1496 0.0104 0.1245 0.1601 0.1382
8/28/09 21:58 19 0.1830 0.0103 0.1603 0.1933 0.1726
8/29/09 21:58 20 0.0952 0.0104 0.1383 0.1056 0.0848
Total Day 5 0.1246 0.0106 0.1352 0.1139
Average 0.1408 0.0105 0.0585 0.209% 0.0719
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Seepage (Sg1)
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Another 20 Days
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Rain, had been getting a lot of rain,  lagoon elev. increased then dropped as rain stopped


20 Days
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Looks good, no rain


13 day Sub Set

104 11

103.5
103 \

1025 \ ﬁ

102 -

101.5

aglvl 10.5

 EPanLvl

101

100.5

100 - T
8/16/09 8/18/09 6/20/09 8/22/09 6/24/09 8/26/09 6/26/09



Lagoon elev dropping overall it was not raining nor were the weirs obstructed


13 Day Sub Set

S, S EEuipment Sr E‘I:Eampling ht“:u’;:;t Best Case
24-Hour Peniod rror rror

in/day +/- infday +/- infday in/day in/day
8/16/09 19:58 1 01592 0.0103 0.1315 01595 0.1489
a/M17/09 19:58 Z 01563 0.0103 0.1340 01665 0.1460
8/18/09 19:58 3 0.2051 0.0103 01414 0.2154 0.1943
8/19/09 19:58 4 01546 0.0102 0.1542 01643 0.1443
a/20/09 19:58 h 01752 0.0101 0.1293 0.1853 0.1651
8/21/09 19:58 b 0.2002 0.0102 0.1564 0.2104 0.1900
a/22/09 19:58 T 0.1266 0.0105 0.1405 01371 0.1161
8/23/09 19:58 8 0.1393 0.0103 01414 0.1502 0.1295
8/24/09 19:58 g 0.1193 0.0108 01591 0.1299 0.1087
8/25/09 19:58 10 0.1922 0.0104 0.1253 02026 01817
a/26/09 19:58 11 0.2426 0.0105 0.1342 02532 0.2321
a/27/09 19:58 12 0.1499 0.0105 0.1336 01603 01394
a/28/09 19:58 13 0.2014 0.0103 01578 0.2117 0.1912
Total Day 5 0.1551 0.0103 016554 0.1443
Average 0.1710 0.0104 0.0375 0.2188 01231
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96 Hour Averaging Period

S+ Equipment|S, Sampling] Worst
Srt Error Error casa | Dot Come

96-Hour Period in/day +/-in/day | +/- in/day in/day in/day

8/10/09 21:58 1 0.1301 00103 0.2663 0.1404 01198
8/14/09 21:58 Z 0.0772 00106 0.1648 00878 0.0666
8/18/09 21:58 3 0.1624 0.0108 0.2672 0.1932 0.1717
8/22/09 21:58 4 0.1503 0.0108 0.1950 0.1611 0.1395
8/26/09 21:58 5 0.1642 00110 0.2107 0.1752 01532
Total Day 5 0.1246 0.0107 0.1353 0.1139

Average 0.1408 0.0105 0.0585 0.2098 00719




96 Hour Averaging Period

0.25

0.20

inches

0.10

0.05

0.00

Seepage (Sg4) 96 Hour Averaging Period

I

A~

N /b
~

1.0

1.5 2.0 2.5 3.0 3.5 4.0 4.5 2.0

2.9
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R=X+Y~-2

AR = X + &Y + 67
oR _ &K

OR = (XY + (0Y) + (&Z) IR] E+W+E

T2



Addition/subtraction,  Multiply/divide, Polynomial, Constant, Functions


hent| Sy E‘I:Ea: u|:||ng Worst Best Case
24-Hour Period k

L | Ngiday | +-QNfy |+-iN@ay | iniday | in/day |
8/16/09 19:58 G592 0.0103
q

- )

L]

1 2 -
8(17/0919:56| 2 | 01563 | 00103 [ 01340 | 01665 | 01460 4
8/18/0919:58| 3 | 02051 | 00103 | 071414 [ 02154 | 0134
8/19/09 19:58 A443 |
8/20/09 19:58 12 1853 47 01651 |

0.1
3
B

L]

8/21/09 19:58 2002 0.0102
8/22/0919:58| 7 | 01266 | 00105
823/0919:58] 8 | 13 ]

[ Y e
3

Lo

| 01398 |
8/24/09 19:58 0.0106

8/27/0919:58] 12 | 01499

8/28/09 19:58

0.0103

0014 | 1253 | oA

/.
TotalDay13| | 01551 g~”00103 | | 01654 (J.U B <
[ 040 0.0104 0.2188 y g




