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Fig. I I Barrow pit 2 km beyond Hal land Station showing low level of 

water due to drainage on far side. 
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variable, with two tests being run. The first test variation took the 

average depth of the wei Is in the series at each measuring time. These 

averages were ranked in order of average depth, and the correlation 

between each was indicated. The second test variation took the ave 

of the thirteen measuring times at each wei I in the series, then ranked 

the average and indicated stati ical correlation between each. The 

tests for the private farm did not indicate a significant change in the 

average water level in each wei I for each series. The average level for 

al I wei Is in each series for each data collection time indicated the 

water table was largely dependent on the season. The Hoi land Station 

wei Is did not indicate differences in average levels between the wei Is 

for the first 1 I m. Past I I m, a slope toward the drain pipe was indi­

cated. Water table levels for each series were highly dependent upon 

season. 



SUMMARY AND CONCLUSIONS 

Two swine waste lagoons in Southeast Virginia were investigated 

for evidence of seepage to the surrounding groundwater. One lagoon was 

located at the VPI&SU Tidewater Research and Continuing Education Center 

at Hoi land Station, Virginia, and the other was located on a private 

farm near the Hoi land Station. Two series of wells were instal led at 

each lagoon and groundwater levels were recorded. The water table was 

then plotted to determine the presence or absence of a groundwater mound 

around the lagoon, which would indicate seepage from the lagoon. A 

statistical analysis was used to evaluate the significance of temporal 

and spatial variations of the water table. 

The fol lowing conclusions were made based on findings from the 

study. 

I) Based on the data co II ected there were no sign i f i cant 

water table changes that could be attributed directly to seepage from 

the lagoons. 

2) Many variables affected the profi Ie of the water table in 

the vicinity of the lagoon which made an evaluation of the water table 

levels more difficult. 

3) There was an indication of independent groundwater movement 

around the lagoons. 
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APPENDIX I 

WATER TABLE PROFilES FOR WELL SERiES 
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TABLE 1 

ELEVATION OF GROUND SURFACE AT EACH WEll LOCATION 
RELATIVE TO A FIXED DATUM • 

~--............... .--..--, .... -- --- .-.-..-.-.-...... _ ... _---------------
------ - -,-----------~--.----~ ............ ~ ..... -------,....., .... 

SERIES 
WELL NO. _--fB ___ fll ___ tiB _____ -1!l:L--

1 9.52 9.50 9.80 9.46 

2 10.39 10.18 10.82 10.36 

3 11.05 11.01 11.85 11.45 

4 12.03 11.86 11.97 11.71 

5 12.13 11.90 11.86 11.92 

6 11.64 11.82 11.92 11.91 

7 11.54 11.20 11.93 11.80 

8 11.06 9.38 11.88 11.54 

9 10.60 8.40 11.44 11.03 

10 10.10 1.16 10.26 c}.47 

11 9.85 7.53 9.05 8.07 

12 9.25 7.11 8.01 7.71 

13 8.71 6.77 7.26 7.16 

14 8.90 6.11 6.72 6.81 

15 9.15 6.56 6.41 7.57 
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TABLE 2 

SERIES PR 

ELEVATION Of THE WATER TABLE IN EACH WELL 
AND LAGOON RELATIVE TO FIXED DATUM. 

---..-.....~----~-~~.-.-............... - .... ~.----.-, ..... -----.......... ------. _ ..... -----..... ......-.--.-~---

WELL Ne. 
DATE --'-~rlli.-.l __ .z_ 3 !t 5 ft __ 

SEP. 10, 1915 9.56 5.29 5.16 5.15 5.13 5.15 6.74 

SEP. 21, 1975 9.44 7.15 7.12 7.13 7.15 7.15 7.17 

OCT. 11, 1975 9.39 7.34 7.29 7.27 7.26 7.27 7.26 

ac T. 25, 1975 9.46 7.41 7.40 7.39 7 • .39 7.40 7.39 

NOV. 08, 1915 9.57 7.22 7.15 7.14 7.14 7.15 7.14 

NOV. 22, 1915 9.57 1.30 1.33 1.29 7.2CJ 7.30 7.29 

DEC. 09, 1915 9.68 8.45 8.73 8.51 8.46 8.46 8.44 

DEC. lO, 1915 9.39 1.83 1.83 7.84 7.83 7.85 7.84 

JAN. 02, 1916 9.56 8.46 8.52 8.47 8.45 8.45 8.43 

JAN. 15, 1916 9.56 8.01 8.04 8.02 8.00 8.01 8.00 

JAN. 29, 1976 9.56 8.17 8.84 8.80 8.78 8.76 8.74 

fEB. 13, 1916 9.43 8.06 8.11 8.07 8.08 8.06 8.06 

FEB. 21, 1976 9.11 7.66 1.69 7.66 1.65 7.66 7.6't 
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TABLE 2 -- CONTINUED 

--........ -.~ ........ 
-----

WELL NO. 
Z . tL. -L lQ __ -1L_--1L . lL ___ l!t -12_ 

5.14 5.49 5.12 5.12 5.03 4.<;3 4.98 4.92 4.83 

1.17 1.18 7.25 7.43 7.40 7.42 1.47 7.53 7.52 

1.26 7.21 7.29 1.31 1.23 1.22 7.21 7.20 7.17 

7.39 1.39 7.42 7.46 7.39 7.38 7.39 1.38 7.35 

7.14 7.14 1.17 7.20 7.11 7.10 1.10 7.08 7.04 

7.28 1.30 1.31 7.35 7.27 7.25 7.24 7.22 7.19 

8.44 8.45 8.45 8.51 8.41 8.41 8.43 8.35 8.42 

7.84 1.84 7.85 7.8B 7.83 7.82 7.84 1.84 1.81 

8.44 8.43 6.42 8.47 8.38 8.35 8.31 8.38 8.40 

8.01 8.00 8.00 8.03 7.96 7.91 1.91 7.97 7.95 

8.15 8.14 8.69 8.68 8.58 8.55 8.54 8.53 8.54 

8.06 8.04 8.05 8.07 8.02 8.01 8.01 8.00 8.00 

7.63 1.63 1.60 1.61 1.57 1.55 1.52 7.50 1.46 
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TABLE 3 

SERIES PW 

ELEVATION OF THE WATER TABLE IN EACH WELL 
AND LAGOON RELATIVE TO FIXED DATUM. 

-..-.....-...-.......~ .. -...... -.-....-.......-...-~~.--. ......... ---~~ 
~_5f - ... ~ .. 

WELL NO. 
DATE LA!lOON_.l .M ._2_ 3 !t _2_ 

SEP. 10, 1975 9.42 5.86 5.20 4.94 4.95 4.97 

SEP. 21, 1975 9.30 8.67 1.48 1.24 7.36 1.06 

OCT. 11, 1915 9.25 1.10 7.08 6.88 6.96 6.86 

OCT. 25, 1975 9.32 7.20 7.00 6.90 6.92 6.93 

NOV. 08, 1975 9.43 6.18 6.70 6.72 6.67 6.68 

NOV. 22, 1915 9.43 6.81 6.83 6.19 6.78 6.77 

DEC. 09, 1915 9.54 8.51 8.09 7.86 7.91 1.83 

DEC. 20, 1975 9.25 7.30 1.31 7.26 7.21 1.26 

JAN. 02, 1916 9.42 8.41 8.08 1.75 7.81 1.16 

JAN. 15, 1916 9.42 7.67 1.45 1.38 7.39 1.40 

JAN. 29, 1916 9.42 8.41 8.18 8.03 8.18 8.04 

FEB. 13, 1976 9.29 8.25 7.66 1.39 7.40 7.44 

FEB. 21, 1976 8.91 7.35 7.13 7.11 1.11 1.14 

b_ 

5.13 

7.57 

6.82 

6.84 

6.64 

6.14 

1.99 

7.22 

1.84 

1.37 

8.16 

7.38 

1.10 
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TABLE 3 -- CONTINUED 

111l1li ------ .-. ___ .-. __ ~_ II II 

... -............-..-. . - ---

WEll NO. 
_1-_L-_---2 ___ --10 -lL_ll __ lL lL_12_ 

4.88 4.90 4.83 5.03 4.80 4.79 4.10 4.17 5.08 

7.48 7.08 6.98 6.93 6.89 6.91 6.98 6.97 6.97 

6.8S 6.79 6.16 6.77 6.73 6.11 6.69 6.62 6.59 

6.93 6.83 6.80 6.80 6.77 6.72 6.68 6.62 6.59 

6.67 6.60 6.58 6.58 6.55 6.21 6.49 6.46 6.56 

6.75 6.14 6.7.3 6.71 6.68 6.67 6.65 6.61 6.59 

7.92 7.70 8.02 1.53 7.39 1.26 7.04 7.08 7.05 

7.25 7.20 7.19 7.15 1.10 7.03 6.88 6.84 6.83 

7.91 7.67 7.62 7.51 1.36 1.23 7.05 7.05 7.06 

7.40 1.31 1.30 7.25 7.18 7.09 6.92 6.91 6.92 

8.05 7.88 7.82 7.66 7.43 7.31 7.12 7.13 1.14 

7.40 1.33 7.33 1.24 1.18 7.08 6.81 6.86 6.86 

1.12 7.06 1.05 1.00 6.96 6.91 6.79 6.13 6.75 
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TABLE 4 

SERIES HR 

ELEVATION OF THE WATER TABLE IN EACH WEll 
AND LAGOON RELATIVE TO FIXEO DATUM. 

.--~ - --- - .. .-.--. .-.-... .--.----.-.~----.... -- ... -~ ...-..----
- .-.-..-.......~.......---.. --

WEll Ne. 
DATE ---L.AG..QQN 1 _2 _L_ !t _-2-_L __ 

SEP. 10, 1915 10.00 1.48 1.21 1.16 1.07 7.04 6.94 

SEP. 21*1 1975 10.00 9.21 8.49 8.48 8.46 8.39 8.37 

OCT. 11, 1915 9.95 8.85 7.92 7.90 1.84 7.79 7.73 

OCT. 25, 1915 9.96 8.81 8.00 8.00 7.95 7.92 1.86 

NOV. 08, 1915 9.89 8.57 1.78 1.77 7.71 7.11 7.64 

NOV. 22, 1915 9.96 1.60 9.31 7.51 1.53 1.50 7.46 

DEC. 09, 1915 10.28 9.08 8.92 8.95 8.94 8.91 8.88 

DEC. 20, 1975 10.28 8.59 8.38 8.38 8.,36 8.33 8.31 

JAN. 02, 1976 10.55 9.19 8.79 8.80 8.19 8.16 8.14 

JAN. 15, 1976 10.66 8.95 8.54 8.54 8.52 8.51 8.48 

JAN. 29, 1916 11.06 10.1.2 11.01 10.14 9.<15 9.81 9.70 

FEB. 13, 1916 10.65 9.23 8.61 8.64 8.58 8.54 8.41 

FEB. 21, 1916 10.63 8.96 8.47 6.41 8.35 8.33 8.26 
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TABLE 4 -- CONTINUED 

....... .-..........- ~-,-------~- .. ... -~ . -.-
WEll NO. 

J. a .. __ .2-- .... 1.Q_--1..l ____ lL_--1J __ ~!t __ _12_ 

1.03 6.81 6.71 6.36 5.6.5 4.18 3.24 2.82 1.9~ 

8.41 8.30 8.19 8.21 7.84 1.48 6.34 6.15 3.92 

1.75 7.58 7.44 1.14 6.57 5.91 4.52 4.34 2.75 

7.8a 7.71 1.59 7.32 6.87 6.35 5.34 5.14 2.81 

7.66 7.48 7.35 7.03 6.55 5.ga 4.4-; 4.29 2.56 

7.45 7.28 7.14 6.95 6.43 5.ql 4.53 4.39 2.74 

8.89 8.85 8.71 8.53 8.18 7.75 6.53 6.31 3.62 

8.32 8.18 8.01 1.81 1.40 6.86 5.41 5.25 3.01 

8.75 8.61 8.53 8.39 7.<)4 7.42 6.02 5.81 3.37 

8.49 8.35 8.21 8.08 1.62 1.00 5.51 5.35 3.04 

9.68 9.50 9.38 9.19 8.67 1.95 6.56 6.34 3.62 

8.41 8.30 8.23 8.06 7.64 7.03 5.50 5.30 2.99 

8.27 8.11 8.07 7.91 7.50 6.94 5.46 5.24 2.94 



--

DATE 

SEP. 10, 

SEP. 21, 

OCT. 11, 

OCT. 25, 

NOV. 08, 

NOV. 22, 

DEC. 09, 

DEC. 20, 

JAN. 02, 

JAN. 15, 

JAN. 29, 

FEB. 13, 

FEB. 27, 
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TABLE 5 

SERIES HW 

ELEVATION OF THE WATER TABLE IN EACH WELL 
AND LAGOON RELATIVE TO FIXED DATUM. 

.-~~- ........... - --~ ...... .-.............-....... .---.-.---........... -
- ...... _-

~ .... ---------------------......... ----
WELL NO. __ ~~~ __ 1 _____ 2 _____ ~ _____ ~ ____ -2-____ 2---__ 

1975 9.64 6.64 6.5.4 6.38 6.3~ 6.35 6.26 

1975 9.64 9.03 7.98 7.78 7.76 7.70 1.60 

1975 9.59 7.62 1.08 6.94 6.91 6.86 6.82 

1915 9.60 7.66 1.15 7.05 1.02 6.98 6.96 

1975 9.53 7.34 6.86 6.77 6.72 6.69 6.68 

1975 9.60 6.19 6.64 6.59 6.57 6.52 6.58 

1915 9.92 8.23 8.20 8.11 8.07 8.08 8.12 

1975 9.92 7.64 7.49 7.41 1.37 7.31 7.34 

1916 10.19 8.30 9.91 1.97 1.94 7.90 1.91 

1916 10.30 8.02 10.01 1.55 1.51 1.49 1.47 

1976 10.70 8.85 9.40 8.61 8.57 8.55 8.58 

1916 10.29 8.01 9.68 7.50 7.40 7.36 7.36 

1<376 10.27 1.94 8.19 7.30 7.26 1.22 1.20 
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TABLE 5 -- CONTINUED 

. -_ ... .- ....... ............-.. ..... -.-..-. ......... ----........... ~~ - ._ .............. -_. -~.- ..... ..-.--~-- --
WELL NO. 

1 a .. ___ S_ . 10 . 11 12 ___ --1J _____ li--___ 12_ 

6.15 6.01 5.BO 5.15 4.50 3.89 3.43 2.f'17 3.34 

7.54 7.41 1.42 8.62 1.13 6.41 6.12 4.43 7.15 

6.13 6.64 6.45 5.95 5.41 4.96 4.61 3.82 5.49 

6.89 6.81 6.66 6.26 5.86 5.48 5.24 4.32 5.38 

6.60 6.51 6.34 5.92 5.43 4.q6 4.59 3.87 4.49 

6.43 6.36 6.20 5.85 5.50 5.00 4.60 3.89 4.79 

8.02 1.98 7.93 8.12 7.62 6.93 6.16 4.12 7.23 

7.29 7.22 1.01 6.75 6.44 5.92 5.23 4.21 5.70 

7.85 1.18 1.61 7.42 1.01 6.58 5.12 4.64 6.70 

7.41 7.31 1.16 6.81 6.52 6.09 5.21 4.32 5.65 

8.54 8.44 8.33 8.21 7.10 7.25 6.26 4.92 7.00 

1.30 1.22 1.09 6.82 6.52 6.14 5.26 4.38 5.37 

7.17 1.09 6.91 6.74 6.47 6.11 5.35 4.51 5.05 
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GROUNDWATER LEVELS AS AFFECTED BY SWINE 

WASTE LAGOONS IN HIGH WATER TABLE SOILS 

by 

Oscar Thomas Bucklew, Jr. 

(ABSTRACT) 

Confinement swine operations have been increasing recently in 

Southeast Virginia due to its economic feasibi lity. The presence of 

anaerobic lagoons to store the waste water from these operations in a 

region with high water tables in a sandy loam soi I has come under ques­

tion by state authorities as to their environmental impact on state 

waters. 

A study was initiated to determine if the lagoons affect levels of 

the groundwater table in their vicinity. A change in the levels of the 

water table around the lagoon would indicate the possibi I ity of seepage 

through the sides of the lagoon into the surrounding groundwater. 

Observation wei Is were instal led in series radiating from two 

lagoons in Southeast Virginia. Water table levels were recorded to 

determine the presence of any slope in the water table. The data 

collected did not detect a variabi I ity in the water table levels that 

could be attributed to seepage from the lagoons. 


