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Foreword 

This is an appendix to one of a series of reports of foundation 

and soil mechanics features of recently completed structures in the 

U. S. Army Engineer Division, Lower Mississippi Valley, Corps of Engineers. 

These studies are being conducted for the Engineering Div.ision of the 

Mississippi River Commission (MRC), Corps of Engineers, by the U. S. Army 

Engineer Waterways Experiment Station (WES). 

The St. Johns Bayou Floodgate was designed by the MRC, except for 

the drainage and relief well systems which were designed by the WES, The 

structure was built under the supervision of the U. S. Army Engineer 

District, Memphis, with construction started in July 1949 and completed 

in April 1953. A description of the structure, pertinent construction 

data, and initial data from engineering measurement devices through June 

1955 are contained in the basic report, WES Technical Memorandum 3-425. 
Analyses of settlement and piezometric data obtained from 1955 to 1963, 
analyses of data from pumping tests performed in March and July 1957, and 

descriptions of remedial measures required for the drainage system in the 

intake area and the ;i.nstallation of new wells and piezometers are con

tained in Appendix A published in November 1964. 
This report (Appendix B) contains a description and results of 

pumping tests made on 12 relief wells in the intake area and a descrip

tion of current (1965) conditions of these wells. 

Pumping tests were conducted by WES personnel under the super

vision of Mr. T. B. Goode, Chief, Inspection and Exploration Section, 

Soils Division, WES. This report was prepared by Mr. C. C. Trahan of 

the Engineering Studies Section under the general supervision of 

Messrs. W. J. Turnbull, A. A, Maxwell, J. R. Compton, and W. C. Sherman, 

Soils Division, WES. 

Director of the WES during the preparation of the report was 

Col. J. R. Oswalt, Jr., CE. Technical Director was Mr. J. B. Tiffany. 
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DRAINAGE SYSTEMS AND ENGINEERING MEASUREMENT 

DEVICES, ST. JOHNS BAYOU FLOODGATE, MISSOURI 

APPENDIX B: PUMPING TESTS AND INSPECTION 

OF WELLS, 1965 

Introduction 

Description of wells 

1. In 1958 a system of 12 relief wells (W wells) was installed in 

the intake area of the St. Johns Bayou Floodgate structure to reduce up

lift pressures beneath the intake basin slab when a high differential 

head occurred on the river side of the structure. This system replaced 

an older system of wells (Z wells) which was no longer operative. The 

W wells consisted of 8-in.-ID wood stave screens with wood stave risers. 

The screens were approximately 50 ft long and were surrounded by an 

8-in.-thick gravel filter. A plan of the wells is shown in plate Bl; 

details of the wells are shown in plate B2. A description of the well 

system is given in Appendix A: "Engineering Measurements and Remedial 

Operations, 1955-1963," dated November 1964, of the basic report, Drainage 

Systems and Engineering Measurement Devices, St. Johns Bayou Floodgate, 

Missouri, Waterways Experiment Station (WES) Technical Memorandum 

No. 3-425. 

Purpose of pumping tests 

2. Recommendation was made in Appendix A that the W wells be pump

tested to determine if the wells had decreased in efficiency since their 

installation. Funds were provided by the Memphis District in FY 1965 

and the wells were pump-tested by WES personnel in January and February 

1965. 

Ground Conditions in the Vicinity of the Wells 

3, A few weeks before the well pumping tests were conducted, a 

dragline and a bulldozer had been operated, under supervision of local 

authorities, on the east bank of the approach channel of the structure 
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to remove silt deposits that had accumulated in the approach channel. 

It is understood that the dragline dumped material on the east bank near 

the relief wells, and the bulldozers were used to push the material away 

from the wells. The ground surface in the vicinity of the wells was 

left in very poor condition, as subsequently described, and the surface 

should be graded so that it can drain properly. 

4. Photographs Bl and B2 show the west and east banks of the 

structure intake on 28 January l965 while pumping tests were being con

ducted. Rain had softened the surface of the west bank of the intake 

(photograph Bl), but no difficulties were encountered in positioning 

the equipment to pump-test the wells. On the east bank (see photographs 

B2 and B3), however, the ground was badly scarred and extremely soft; and 

2 to 8 in. of water was impounded in some areas. The pumping equipment 

could not be moved in with a truck, and arrangements were made with local 

authorities for a bulldozer to position the pumping equipment on the east 

bank. 

Inspection of Wells and Piezometers 

Inspection of wells and guards 

5, Before the pumping tests were conducted, the well guards, check 

valves, and rubber gaskets on the well tops were inspected. The cover 

plate of each well guard was removed and the check valve and rubber gasket 

were closely examined. New rubber gaskets had been installed on the well 

tops in October 1963. These gaskets were in a satisfactory condition and 

no deterioration or cracking of the rubber was observed. The check valves 

were also in satisfactory operating condition. The well guards were in 

good condition, except on wells W-8, W-10, and W-12 where the cover plates 

had been knocked off and the tops of the guards damaged, probably in the 

channel cleaning operations previously described. Damage to well guards 

W-8 and W-12 was only slight and the cover plates were replaced without 

much difficulty. The guard for well W-10, however, was badly bent on the 

top (see photograph B4). The well guard will be repaired by cutting off 

the top 5 in. and replacing the bolt connections; shortening of the well 

guard should not affect the functioning of the check valve. 
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Sounding of wells 

6. Before pump-testing was begun, the depth of sediment in each 

well was determined by sounding to the bottom of the well and to the top 

of the sediment in the well. The depth to the top of sediment in each 

well was measured by means of a steel tape with an attached sounding 

weight consisting of a 3/4-in.-diam, 1-ft-long pipe, with a standard pipe 

flange on the bottom. The depths of the wells were checked by probing 

to the bottom of each well with a 5-ft-long pointed iron rod attached to 

the end of a steel tape. Results of the well soundings are shown in 

table Bl. The depths of sediment in wells W-3 and W-7 were 1.43 ft and 

o.63 ft, respectively. In the other wells, the depths of sediment varied 

from 0.01 to 0.29 ft. Before well W-3 was pump-tested, the material in 

the well was removed with a bailer. As shown in table B2, most of the 

sediment entered the wells prior to August 1963. It may be noted that with 

the exception of well W-1 the inside depths of the wells measured in 

January 1965 were slightly (0.03 to 0.24 ft) greater than the depths mea

sured when the wells were installed in September and October 1958. It is 

possible that this difference may reflect elongation of the wells since 

their installation as a result of settlement of filter around the well 

screens. 

Inspection of piezometers 

7. An inspection was made of all piezometers in the intake area 

and all were in satisfactory condition except piezometer P-9. It was 

found that the riser pipe for piezometer P-9 was broken just below the 

top of the intake headwall (photograph B5). Piezometer P-9 was installed 

in about the center of the intake basin with its tip about 2 ft below the 

basin slab to measure piezometric heads directly below the slab. The 

piezometer tip was installed in December 1958 and the riser for the pi

ezometer was installed in September 1963. Both of these operations were 

conducted at considerable expense and it is unfortunate that the piezometer 

riser was damaged, rendering the piezometer unusable. 

Pumping Tests 

Tests conducted 

8. The water level in each well was determined before the well was 
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tested, The wells were pumped with a gasoline-powered, centrifugal, 

jet pump with a rated capacity of 850 gpm at 80 psi. Flow from the wells 

was measured with a Hersey-Sparling recording meter connected to the dis

charge line. Each well was pumped so as to produce a drawdown about 

equal to the drawdown obtained in the original (1958) pumping test. Dur

ing the pumping test, the well discharge and drawdown were determined at 

about 15-min intervals until the drawdown and flow remained constant. 

Approximately 1 hr was required to reach a condition of equilibrim, A 

sand infiltration test was performed during the last 15 min of pumping. 

After a well was pump-tested, the water was allowed to return to its pre

pumping level before test of the next well was begun. During the period 

of pumping (26 January to 9 February 1965), the water level in the intake 

basin of the structure varied from elevations 269.0 to 274.o msl. The 

control gates were open during this time; however, the water levels at the 

outlet end of the structure were not determined. 

Test results 

9, The 1965 pumping test data are summarized in table B2. The 

specific yields of the wells determined just after the wells were in

stalled in 1958 are also shown. Except for well W-7, the specific yields 

of the wells varied from 81 to 102 percent of the original 1958 specific 

yields and averaged about 90 percent of the 1958 specific yields. These 

results indicate that the efficiency of the wells (excluding well W-7) 

has decreased only slightly since the wells were installed in 1958, 

10. The pumping test on well W-7 conducted on 29 January 1965 

indicated a specific yield of 24 gpm per ft of drawdown, which was only 

45 percent of the specific yield in 1958. On 8 and 9 February the well 

was surged and cleaned in order to increase its efficiency. Surging data 

are shown in table B2. Prior to the first surging operation, 5 lb of 

detergent was placed in the well and allowed to remain for about two days. 

The well was then surged with 15 strokes of a disk-type plunger, cleaned 

with a bailer, and then retested. The second pumping test indicated a 

specific yield of 32 gpm per ft of drawdown, Detergent was again added 

to the well, and this time the well was surged with three strokes of the 

plunger to thoroughly mix the detergent in the well. The detergent was 

allowed to remain in the well overnight and then the well was surged with 
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15 strokes of the plunger, cleaned, and pump-tested again. The third 

pumping test indicated a specific yield of 35 gpm per ft. The well was 

surged with an additional 30 strokes of the plunger before the fourth and 

final pump test was conducted. The final pumping test indicated a specific 

yield of 37 gpm per ft, or 70 percent of the original (1958) specific 

yield. 

Conclusions and Recommendations 

Conclusions 

11. Check valves and rubber gaskets on the well tops were in sat

isfactory condition. With the exception of well W-7, the specific yields 

of the relief wells have decreased only slightly since the wells were in

stalled in 1958. The specific yield of well W-7 was only 45 percent of 

its original (1958) specific yield. Surging the well increased its 

specific yield to 70 percent of the 1958 specific yield. 

Recommendations 

12. It is recommended that: 

a. The ground surface on the east bank of the intake be graded 
to provide proper drainage. 

b, The rubber gaskets be inspected annually and the gaskets 
be replaced when they begin to deteriorate. 

c. The wells be pump-tested at least every five years and 
any wells that show an appreciable decrease in specific 
yield be surged and cleaned to increase their specific 
yield. 

d. During the next low-water season, an inspection be made to 
determine the extent of damage to the riser for piezometer 
P-9, and if at all possible, the riser pipe be repaired or 
replaced. After the riser is repaired, it should be pro
tected by a steel channel or angle, 

B5 



Table Bl 

Sounding Data 

Sediment 
Entering 

Januar;y: 1265 Well 
Aus 1263 Depth Before PumEin!ai After Pum;Ein!ai Between 
Depth to of Depth to Sediment Depth to Sediment Aug 63 and 

Well Sediment Well Sediment in Well Sediment in Well Jan 65 
No. ft ft ft ft ft ft ft 

W-1 108.90 109.11 109.00 0.11 109.05 0.06 -0.10 

W-2 108.44 108.48 108.38 0.10 108.38 0.10 0.06 

W-3 105.16 106.58 105.15 1. 43 106.50 0.08 0.01 

W-4 108.60 108.83 108.54 0.29 108.55 0.28 0.06 

W-5 108.52 108.57 108.50 0.07 108.53 0.04 0.02 

w-6 109.30 109.36 109.30 0.06 108.34 0.02 o.oo 

W-7 108.16 108.81 108.18 o.63 108.32 o.49 -0.02 

w-8 108.18 108.32 108,11 0.21 108.15 0.17 0.07 

W-9 108.74 108.72 108.67 0.05 108.64 0.08 

W-10 109,56 109.80 109.59 0.21 109.58 0.22 -0.03 

W-11 109.16 109.16 109.13 0.03 109.10 0.06 0.03 

W-12 109.03 109.06 109.05 0.01 109.00 0.06 -0.02 



Table B2 

Results of 1965 Well Pum;Ein~ Tests 

19b5 Pumpin~ Test Data 19b5 Sur~in~ Data 
Original (1958) Specific Percent No. of Material 

Well Specific Yield Discharge Draw down Yield of 1958 Surging Entering 
No. ~m/ft Date gpm in Well, ft _gi!m/ft S;Eecific Yield Strokes Well 2 ft 

W-1 50 26 Jan 372 8.3 45 90 
W-2 47 28 Jan 386 8.6 45 97 
W-3 53 8 Feb 332 7.7 43 81 
W-4 52 28 Jan 389 8.9 44 85 

W-5 56 27 Jan 388 8.1 48 86 
W-6 55 27 Jan 382 8.1 47 86 
W-7 54 29 Jan 192 8.o 24 45 

8 Feb* 15 0.28 
8 Feb 262 8.2 32 60 
9 Feb* 15 0.22 
9 Feb 277 8.o 35 66 
9 Feb* 30 0.55 
9 Feb 301 8.1 37 70 

W-8 55 1 Feb 446 8.5 53 96 

W-9 56 4 Feb 419 7.8 54 96 
W-10 57 4 Feb 472 8.2 58 102 
W-ll 63 4 Feb 426 7.4 58 92 
1-1-12 69 2 Feb 401 7.0 57 83 

* Surging operations. 



Photograph Bl. West bank of intake 

Photograph B2. East bank of intake 

Photograph B3. Condition of east bank near 
wells W-10 and W-11 



Photograph B4. -we~ guard for wellW-10 

Photograph B5. Riser for piezometer P-9 
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