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for a freeboard of 6 feet above the flood plane.  The project design flood flow for Tisdale Bypass 

is 38,000 cubic feet per second and for Sutter Bypass it is 178,000 cubic feet per second above 

Tisdale Bypass and 216,500 cubic feet per second below Tisdale Bypass.  

 

 1-03. Project works.  The Project works covered by this manual include the following: 

 

a. The south levee of Tisdale Bypass and the west levee of the Sutter Bypass 

from Tisdale Bypass southerly (downstream) 14.2 miles as constructed by local interests or as 

enlarged by the Corps of Engineers. 

 

b.  The west levee of the Sutter Bypass from 1 mile above its mouth 

northerly (upstream) 5.8 miles as constructed by local interests or as enlarged by the Corps of 

Engineers. 

 

 1-04. Construction data.  Unit No. 129 of the flood-control works described in this 

manual forms an integral part of the Sacramento River Flood-Control Project.  The construction 

to bring this unit to project standards is described as follows: 

 

a.  Enlargement where necessary of the local interest levee on the south bank 

of Tisdale Bypass and the westerly levee of the Sutter Bypass from Tisdale Bypass southerly 

(downstream) 14.2 miles.  Construction was started on 17 September 1942 and completed 6 

October 1943. 

 

b.  Enlargement where necessary of the existing local interest levee on the 

westerly levee of Sutter Bypass from 1 mile above its mouth 5.8 miles northerly (upstream).  

Construction was started 25 September 1941, and completed 5 December 1942. 

 

c. Levee revetment along west levee of Sutter Bypass from Karnak Pump to 

6.0 Miles upstream.  Construction was started on 7 July 1965 and completed on 24 December 

1965. 

 

d. Levee revetment along west levee of Sutter Bypass from Karnak Pump 

downstream for a distance of 5,432 feet (site 3).  Construction was completed on 5 November 

1968. 

 

e. Bank revetment along left bank of the Sacramento River at Site Mile 

83.45 (a portion of Unit 16, Sacramento River Bank Protection Project) was completed on 23 

September 1970. 

 

f. Emergency repairs to project levees on the Sutter Bypass – Reclamation 

District 1500 – were completed on 26 September 1983. 

 

g. Emergency repairs to project levees on the Sutter Bypass right bank levee 

– Reclamation District No. 1500, were completed on November 2, 1984. 
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h. Bank sloping, stone protection and selective clearing on the right bank of 
the Sutter by-pass at Site Mile 64.0 (a portion of Contract 43) was accomplished on 14 
November 1989.  
 

i. Emergency repairs of project levees along the right bank of the 
Sacramento River, RD 1600 and Sutter Bypass, RD 1500 was completed on 21 October 1980. 

 
j. Emergency repairs to project levees consisting of restoring portions of the 

left bank of the Sacramento River and the right bank of Sutter Bypass in R.D. 1500 was 
completed on 3 December 1986. 

 
k. Stabilization of landside slope and crown by removing existing levee slope 

and crown (slope excavation) to a depth of 4 feet below existing surface and replacing it with 
compacted earth fill. The work was accomplished under Contract 1B, Contract No. DACW05-
97-C-0109 by Contractor C.R. Jeffries Construction. Contract 1 B was awarded on 24 June 1997 
and construction was completed on 15 November 1998. For Contract 1B the Drawing No. is 50-
04-6011 and the Specification No. is 9803. 

 
l. Emergency repairs under PL 84-99 were provided to a seepage site in 

Sutter County, CA, 25 miles NW of downtown Sacramento.  Sand boils were located at two sites 
(400 feet total length) along the landward levee toe in the vicinity of an existing irrigation ditch 
(Site # 20051230-008-001).  Six relief wells were installed at two locations along the west bank 
of the Sutter Bypass, Levee Unit 2, Levee Mile 18.25 where boils appeared in a nearby irrigation 
canal during the 2005-2006 New Years flood event.  Additional construction occurred to rock 
line 10’ on either side of the relief well discharge pipes.  This involved removal of 2 feet of canal 
lining and replacing it with bedding material and quarry rock to match existing lines and grades.  
Construction was completed October 2007 under Contract No. W91238-04-D-0002, TO 0007, 
Specification No. 1137E, Drawing No. 50-4-6267. 

 
 1-05.    Contractor. – The prime work was performed under the following contracts, 
record copies of which are on file with the Corps of Engineers, U.S. Army, Sacramento District, 
Sacramento, California. 
 
 Section I - Construction for levee enlargement as described in paragraph 1-04 a. above 
was performed under Contract No. W-1105-eng-3940, H. Earl Parker and N.M. Ball Sons, Inc., 
Contractors. 
 
 Section II – Construction for levee enlargement as described in paragraph 1-04 b. above 
was performed under Contract No. W-1105-eng-3249, N. M. Ball Sons, Inc., Contractors. 
 
 Section III – Stone protection as described in paragraph 1-04 c. above was performed 
under Contract No. DA-04-167-CIVENG-65-151 by Sutherland Construction, Inc. Specification 
No. 3131. Drawing No. 50-4-4021. 
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 Section IV – Stone protection as described in paragraph 1-04 d. above was performed by 
Spike Voudouris under Contract No, DACW05-68-C-0077. Specification No. 3492. Drawing 
No. 50-4-4393. 
 
 Section V – Stone protection as described in paragraph 1-04 e. above was performed by 
H. Earl Parker under Contract No. DACW05-70-C-0008. Specification No. 3390, Drawing No. 
50-4-4310. 
 
 Section VI – Emergency repairs as described in paragraph 1-04, subparagraph f, above 
were accomplished under Contract No. DACW05-84-C-0037 by Wayne L. Grist, Inc. 
Specification No. 6875, Drawing No. 5595. 
 
 Section VII – Emergency repairs as described in paragraph 1-04 g. above were performed 
by Sybon & Reid, Inc., under Contract No. DACW05-84-C-0127. Specification No. 7256, 
Drawing No. 50-4-5722. 
 
 Section VIII – Bank sloping, stone protection, and selective clearing as described in 
paragraph 1-04 h. above were accomplished under DACW05-88-B-0055 & DACW05-88-C-
0063. Specification No. 8367, Drawing No. 50-4-5798. 
 
 Section IX – Emergency repairs as described in1-04 i. above were accomplished under 
Contract No. DACW05-80-C-0114. Specification No. 5954, Drawing No. 50-4-5561. 
 
 Section X – Emergency repairs as described in 1-04 j. above were accomplished under 
Contract No. DACW05-86-C-0108. Drawing FE-3-4-2. 
 
 Section XI – Stabilization of landside slope and crown as described in 1-04 k. above were 
accomplished under Contract No. DACW05-97-C-0109 by Contractor C.R. Jeffries 
Construction. Specification 9803, Drawing 50-4-6011. 
 
 1-06. Flood flows. For purposes of this manual, the term “flood” or “high water period” 
shall refer to flows when the water surface in Tisdale Bypass reaches or exceeds the reading of 
48.0 on the cooperative U.S. Corps of Engineers and State of California continuous water stage 
recorder and staff gage, set on U.S. C.E. datum, located on the left bank of the Sacramento River 
at north end of Tisdale Weir; it also applies to floods in the Sutter Bypass rising above the 
reading of 36.0 on the continuous water stage recorder and staff gage set on U.S.C.E. datum, 
located on west levee of Sutter Bypass at Sacramento Slough at Reclamation District No. 1500 
Pumping Plant. 
 
 1-07. Assurances provided by local interests.  Assurances of cooperation by local 
interests is provided by state legislation, as contained in chapter 3, Part 2, Division 5 of the State 
Water Code (see paragraph 2-02a of the Standard Manual). 
 
 1-08. Acceptance by the State Reclamation Board. Responsibility for operating and 
maintaining the completed works was officially accepted by the Reclamation Board of the State 
of California on 18 December 1951, as shown on the attached letter of acceptance, Exhibit F. 
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 1-09. Superintendent.  The name and address of the Superintendent appointed by local 
interests to be responsible for the continuous inspection, operation, and maintenance of the 
project works shall be furnished by the District Engineer, and in case of any change of 
Superintendent, the District Engineer shall be so notified. 
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2-06 Relief Wells 

a. Description.  Six relief wells were drilled, and of these only five could be 
developed at two locations along the west bank of the Sutter Bypass, Levee Unit 2, Levee Mile 
18.25 where boils appeared in a nearby irrigation canal during the 2005-2006 flood event. 

b. Inspection.  The relief wells will only flow during flood events during the flood 
season, normally between November 1 and April 30. During the dry season, it is recommended 
that the relief wells be inspected and the water levels within the wells be recorded every 3 
months. The water level in the Sutter Bypass should also be recorded at the same time for 
comparison purposes.  

(1) The following items are a guideline for what should be noted during relief 
well inspection, regardless of season:  

(a) Unusual settlement, sloughing, or material loss of grade of the ground or 
embankment in the area of the wells  

(b) Outside manhole is present and clearly marked with the relief well number  

(c) Caving or erosion under or near the concrete pads due to rodents or 
surface runoff  

(d) Seepage, saturated or green areas in the vicinity  

(e) Rodent activity or debris in the relief well chamber and the discharge pipe 

(f)  Bending or other damage to the discharge pipe 

(2) If any of the above items are noted, corrective action should be taken to 
prevent potential damage to and/or loss of efficiency of the wells. Settlement, 
sloughing, caving erosion, or saturated areas should be evaluated further to 
determine the cause. 

(3) The wells should be sounded for depth once a year, preferably right before 
flood season. Comparison of depth readings over multiple years will indicate 
the amount and rate of siltation 

(4) During the flood season, it is recommended that the relief wells be inspected 
and the water levels in the wells and the Sutter Bypass be recorded monthly. 

(5) During flood events, it is recommended that the relief wells be inspected and 
the water levels in the wells and the Sutter Bypass be recorded daily.  
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(a) When the relief wells are flowing, the flow rate should be recorded in lieu 
of the water level. The preferred method is to record the amount of time it 
takes to fill up a container of known volume.  

(b) Alternatively, the height of water within the discharge pipe may be 
measured. A flow volume can then be calculated using the radius of the 
discharge pipe. 

(6) All water level and flow data for the relief wells and the Sutter Bypass should 
be recorded on a spreadsheet and/or plotted. Plotting the data facilitates 
observation of patterns in how the water level or flow rate in the relief wells 
compares with the water level in the Sutter Bypass. A major change in relief 
well water levels or flow rates in relation to Sutter Bypass water levels should 
be investigated. 
 

(7) Every five years the relief wells should be re-developed to remove 
accumulated sediment.  Each relief well should be pump tested following 
redevelopment to determine the specific capacities and efficiencies of the 
wells.  The baseline pump test data is located in Exhibit I. 

 
(a) If the pumping tests indicate that the specific capacity of a relief well is 

less than 80 percent of that determined at the time of installation, then 
corrective measures should be employed in accordance with USACE 
Engineering Manual EM-1110-2-1914 (29 May 1992). 
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EXHIBIT “B” 

“AS CONSTRUCTED DRAWINGS” 

(See separate folder for the following drawings) 

Drawing No. 

50-04-1940-1  Sheets 1 to 5, incl. 

50-04-1992  Sheets 1 to 11, incl. 

50-06-3168  Clearing Sutter By-Pass-Fremont Weir to Nelson Bend Sheets 1 and 2. 

50-04-4021  Bypass Levee Revetment, West Levee Sutter Bypass from Karnak Pump  
   to 6.0 miles Upstream, in 16 sheets. 

50-04-4393  Bypass Levee Revetment Yolo and Sutter Bypass Levees, in 7 sheets. 

50-04-4310  Bank Protection, Various Locations Right and Left Banks Sacramento  
   River between Tisdale Weir and Sacramento, in 26 sheets. 

50-04-5595  Emergency Levee Repairs, Colusa Basin Drain, RD 108, and Sutter  
   Bypass, RD 1500, in 2 sheets. 

50-04-5722  Emergency Levee Repairs, West Bank RD 1500, East Bank RD 1600, in  
   one sheet. 

50-04-5798  Bank Protection, Contract 43, Right and Left Banks, Feather River, Colusa 
   Basin Drain, Yolo and Sutter Bypass, in 35 sheets. 

50-04-5561  Emergency repairs, Sacramento River RD 1600 and Sutter Bypass RD  
   1500 

FE-3-4-2  Emergency repairs, Sacramento River and Sutter Bypass RD 1500 

50-04-6011  Sacramento River Flood Control Project, Mid-Valley Area Phase III,  
   Levee Reconstruction – Contract 1B, Reclamation District 1500, Right  
   Bank Sutter Bypass and Left Bank Sacramento River (construction  
   drawings. 

50-04-6267  PL 84-99 Relief Wells Project SN 8 / RD 1500, in 4 sheets 

 Additional drawings of cross-sections, structures, and miscellaneous facilities are 
available in the Office of the District Engineer. 



























Standard O&M Manual Sacramento River Flood Control Project 
Unit No. Project Name 

101 RD 341 Sherman Island 

102 E. Levee of Sac River, Isleton to Threemile Slough & N. Levee of Threemile 
Slough from Sac River to SJ River     

103 Both Levees of Georgiana Slough & E. Levee of Sac River from Walnut 
Grove to Isleton 

104 Levees around Grand Island 
105 Levees Around Reyer Island 

106 S. Levee Lindsey Slough & W. Levee of Yolo BP from Lindsey Slough to 
Watson Hollow and N. Levee of Watson Hollow Drain  

107 Levees Around Hastings Tract 
108 Levees Around Peters Tract 
109 West Levee of Yolo Bypass & E. Levee of Cache Slough 
110 Levees Around Sutter Island 
111 E. Levee of Sac River from Freeport to Walnut Grove 
112 Levees Around Merritt Island 

113 E. Levee Yolo Bypass, N. Levee Miner Slough, W. Levees Sutter Slough, 
Elkhorn Slough & Sac River, All Bordering RD 999 

114 W. Levee of Sac River from Northern Boundary of RD 765 to Southern 
Boundary of RD 307   

115 E. Levee of Sac River from Sutterville Rd to Northern Boundary of RD 744 

116 
W. Levee of Sac River from Sac Weir to Mi 51.2 & S. Levee of Sac Bypass 
& E. Levee of Yolo Bypass from Sac Bypass to Southern Boundary of RD 
900 

117 E. Levee Sac River through City of Sac from Tower Bridge to Sutterville Rd 

118.1 E. Levee of Sac River from American River to Tower Bridge & S. Levee of 
American River from Mayhews Downstream to Sac River   

118.2 N. Levee American River, E. Levee Natomas Canal, Both Levees Arcade 
Creek, S. Levee Linda Creek, & Magpie Creek Diversion Channel 

118.2 Sup 
Vegetation on Mitigation Sites E. Levee of Sac River from American River to 
Tower Bridge & S. Levee of American River from Mayhews Downstream to 
Sac River   

119 

Putah Creek Channel & Levees & W. Levee of Yolo Bypass from Yolo 
Causeway Downstream 3 mi. Includes O&M manual for the Yolo Basin 
wetlands, and South Fork Putah Creek Preserve Restoration Section 1135 
Authorization. 

120 Relocated Willow Slough Channel & Levees & W. Levee Yolo Bypass from 
mouth of Relocated Willow Slough to Yolo Causeway 

121 R. Levee of Yolo Bypass from Willow Slough Bypass to Woodland 
Rd  RD2035 

122.1 W. Levee of Sac River from Mi 70.8 to Sac Weir & N. Levee of Sac Bypass 
& E. Levee of Yolo Bypass from Woodland Hwy to Sac Bypass   

123 W. Levee of Sac River from East End of Fremont Weir to Mi 70.8 & E. Levee 
of Yolo Bypass from East End Fremont Weir to Woodland Hwy RD 1600   



124 
N. Levee of American River from Natomas E. Canal to Sac River & E. Levee 
of Sac River from Natomas Cross Canal to American River. Includes 
supplement, Vegetation on Mitigation Sites. 

125 Back Levee of RD 1000 
126 Cache Creek Levees & Settling Basin Yolo Bypass to High Ground 

127 Knights Landing Ridge Cut & Sac River & Yolo BP Levees of RD's 730 and 
819 & S. Levee of Sycamore Slough 

128 E. Levee of Sac River from Sutter Bypass to Tisdale Weir all within RD 1500 

129 S. Levee of Tisdale By-Pass from E. Levee Sac River to W. Levee Sutter BP 
& W. Levee of Sutter BP Downstream to E. Levee of Sac River 

130 W. Levee Sac River from Sycamore Slough to Wilkins Slough (Mi. 89.9 to 
Mi. 117.8) 

131 W. Levee Sac River from Wilkins Slough to Colusa (Mi. 117.8 to Mi. 143.5) 
132 Back Levees of RD 108 

133 E. Levee of Sac River from Winship School to Tisdale BP & N. Levee of 
Tisdale BP & W. Levee of Sutter BP from Long Bridge to Tisdale BP 

134 
Levees of RD 70, E. Levee of Sac River from Butte Slough Outfall Gates to 
Winship School & W. Levee of Sutter BP from Butte Slough Outfall Gates to 
Long Bridge 

135 E. Levee of Sutter BP from Sutter Buttes Southerly to Junction with Feather 
River & E. & W. Levees of Wadsworth Canal & Levee of Intercepting Canals 

136 E. Levee of Sac River from Butte Slough Outfall Gates to the Princeton-
Afton Rd (Mi. 138.3 to Mi. 164.4) 

137 W. Levee of Sac River from North End of Princeton Warehouse to Colusa 
Bridge 

138 E. Levee of Sac River from Parrott-Grant Line to Princeton-Afton Rd 

139 W. Levee of Sac River from N. Boundary of LD 2 to North End of Princeton 
Warehouse 

140 W. Levee of Sac River in LD 1 (Mi. 170.5 to Mi. 184.7). Includes mitigation 
site O&M manual, Yuba County 

141.1 E. Levee of Feather River from Bear River to Natomas CC & S. Levee of 
Bear River & Both Levees of Yankee Slough. Parts 1 and 2 

141.2 E. Levee of Feather River from Bear River to Natomas CC & S. Levee of 
Bear River & Both Levees of Yankee Slough. Parts 1 and 2 

142 Back Levee of RD 1001 

143 W. Levee of Feather River from North Boundary of RD 823 to E. Levee of 
Sutter Bypass 

144 W. Levee of Feather River from North Boundary of LD 1 to North Boundary 
of RD 823 

145 
E. Levee of Feather River, S. Levee of Yuba River, Both Levees of WPRR 
Intercepting Channel, W. Levee of South Dry Creek & N. Levee of Bear 
River 

146 N. Levee of Bear River & S. Levee of South Dry Creek RD 817 & Vicinity of 
Wheatland 

147 Levee Around the City of Marysville & N. Levee of Yuba River to a Point 1.8 
Mi. Upstream from Marysville 



148 W. Levee of Feather River from North Boundary of RD 777 to North 
Boundary of LD 1 

149 S. Levee of Yuba River Maintenance Area No. 8 

151 E. Levee Feather River from Honcut Creek to Marysville & S. Levee of 
Honcut Creek & E. Levee of RD 10 

152 W. Levee of Feather River from N. Boundary of RD 777 to Western Canal 
Intake (Levee of Drainage District No. 1) 

153 Lower Butte Creek Channel Improvement, Colusa, Glenn & Butte Counties 
154 Moulton Weir & Training Levee Sacramento River 
155 Colusa Weir & Training Levee Sacramento River  
156 Tisdale Weir & Bypass 
157 Fremont Weir, Sacramento River 
158 Sacramento Weir, Sacramento River 
159 Pumping Plants No. 1, 2 & 3, Sutter Bypass 
160 Sutter Butte Canal Headgate 
161 Butte Slough Outfall Gates 
162 Knights Landing Outfall Gates, Sacramento River 

 

  



Standard O&M Manual San Joaquin River 
Unit 
No. Project Name 

1 Right Bank Levee of the San Joaquin River & French Camp Slough within RD 404 
2 Right Bank Levee of the San Joaquin River & French Camp Slough within RD 17 
3 North Levee of Stanislaus River & East Levee of the San Joaquin River within RD 

2064, 2075, 2094 and 2096 
4 East Levee of San Joaquin River within RD 2031 
5 East Levee of the San Joaquin River Within RD No. 2092 
6 East Levee of the San Joaquin River in RD Nos. 2063 & 2091 
7 West Levee of San Joaquin River & North Levee of Old River RD Nos. 524 & 544 
8 Right Banks of Old River & Salmon Slough Within RD No. 1 & RD No. 2089 
9 Levees Around RD No. 2062 & San Joaquin County Flood Control District Area 

No.2 
10 West Levee of Paradise Cut RD No. 2058 & SJ County Flood Control District, Area 

No.2 
11 West Levee of San Joaquin River from Durham Bridge to Paradise Dam Within RD 

No. 2085 & 2095 
12 West Levee of San Joaquin River From Opposite Mouth of Tuolumne River 

Downstream to Stanislaus County Line Within RD Nos. 2099, 2100, 2101, & 2102 
13 West Levee of the San Joaquin River in RD No. 1602 

 



















































































 

 

 

 

 

 

 

 

 

 

 

 

EXHIBIT H 

PROJECT COOPERATION AGREEMENT 





















































EXHIBIT I 

RD 1500 Relief Well Baseline Test Results 



CESPK-ED-GG DATE: 27 June 2007 

SUBJECT: Estimated Aquifer Transmissivities. Recently Installed Relief Wells, PL 84-99;RD 1500, 
Marysville, CA. 

On 26 June 2007, the pumping test data collected by Sierra Testing Laboratories for relief wells installed at RD 
1500 were reviewed and values for aquifer transmissivity estimated. The estimates obtained from these 
pumping tests are qualified on the following points First, these pumping tests were short term, only two hours, 
ancl therefore are only useful in roughly approx~mating the transmissivity values of the aquifers. Second, water 
levels were drawn down in the pumped well below .:he top of the screens. This results in significantly increased 
well and aquifer inefficiencies, creating an incrtmed drawdown yielding incorrect transmissivity estimate. 

Finally, the estimates provided by Sierra Testin? Laboratories were based upon a conversion of well specific 
capacity into a transmissivity value. The estim3te cf transmissivity yielded by this method is imperfect, and 
presumed to be less realistic than the estimates that can be made from timeldrawdown or distanceldrawdown 
tests, if those data are available. This solution .nethod includes several assumptions that should limit the 
confidence placed in its estimates: 

a) The tested aquifer is confined, non-leaky. homogeneous and isotropic; 
b) The storage coefficient of the aquifer is known; 
c) The well loss is known; 
d) The effective aquifer thickness is known. 

Additionally, Sierra Testing used a coefficient for Zn unconfined aquifer for the transmissivity estimate. 
Coefficient of storage (storativity) estimations (see attached figures) from observation well data, have values 
that are less than 0.005 which should define the aquifer as semi confined to confined, and the appropriate 
conversions coefficient used. 

In general, recovery data is preferred over data collected during pumping because of the influence of efficiency 
issues mentioned earlier. However, data from an observation well is more preferred because they are not 
impacted by well and aquifer efficiency issued related to the pumping well, thus measuring the response of the 
aquifer more accurately. Also depending upon their distance from the pumped well, they can provide a more 
general estimate of aquifer properties. Transmissivities estimated from data collected from the well acting as 
art observation well are consistent and should be considered the transmissivity for the aquifer. 

For the Cooper-Jacob solution to be valid for use with observation well data, the value of u must be < 0.05. For 
all evaluated observation well data sets, the estimated u value met the criterion. This is annotated on the 
attached data calculation sheets. 

Based upon the analysis of the pumping test data, transmissivities ranged from approximately 2,500 to 6,500 
ft2lday at the two sites. These values are generally consistent with deposits encountered during the drilling of 
the relief well pilot holes. The exception is a1 ?I%'- IN, which is much lower than the other estimated values. 
This is likely due to its location on the margiv of an apparent buried stream channel resulting in much finer 
aquifer material and laterally restricted aquifer. The shallowness and thinness of the aquifer at RD1500 resulted 
in water being pulled into the screened sectioq of the relief well. Under high water conditions, the artesian 



nature of these wells should function as designed because the screened sections will remain fully submerged, 
reducing well efficiency factors caused by pumping. 

The following table presents the estimated transmissivities for the aquifer based upon the pumping test data. 
Additional analysis was accomplished using Excel spreadsheets designed for the analysis of aquifer test data 
(USGS, 2002). Data sheets showing the analysis of the test results are attached. 





Pumping-Cooper-JacobWorking 

WELL ID: RW-1 N 
Local ID: RD1500 

.......................................................................................................... INPUT Date: 211 412007 
!Construction: - Time: 10:OO 

Casing dia. (d,) 8 Inch 

i Annulus dia. (d,) 16 Inch COMPUTED 
i Screen Length (L) 13 Feet 
!Depths to: ! Aquifer thickness = - 13 Feet 
! water level (DTW) 8.75 Feet 

15 Feet Top of Aquifer Slope = 1.03521 9 Feetllogl 0 
Base of Aquifer 28 Feet 

I 1 

!Annular Fill: Input is consistent. * across screen -- Fine Sand 
above screen -- Cement 

I I 

; Aquifer Material - Fine Sand 

FLOW RATE 3.7 GPFB i ......................................................................................................... 

REMARKS: Cooper-Jacob analysis of single-well aquifer test 

( R D ~  5003 Relief Well -I 



Reduced Data 
Time, 

Entry Date Hr:Min:Sec 
1 411 9/00 10:00:00 
2 411 9/00 1O:Ol :oo 
3 411 9/00 10:02:00 

4 411 9/00 10:03:00 
5 411 9100 10:04:00 
6 4/19/00 10:05:00 
7 4/19/00 10:06:00 
8 411 9/00 10:07:00 

Water Level 
Feet 

8.75 
12.5@ 



Pumping-Cooper-Jacob-RECOVERY 

WELL I[>: RW-1 N 
Local ID: RD I SOO 

............................................................................................................ INPUT 
!Construction: - 

Casing dia. (d,) 8 Inch 

i Annulus dia. (d,) 16 Inch 

Screen Length (L) 5 Feet - . .  

!Depths to: - 
j water level (DTW) 8.55 Fee' 

Top of Aquifer 15 Feet 
Base of Aquifer 28 Fee? 

I + 
!Annular Fill: 

across screen -- Medium Sand + 
above screen -- Cement 

! Aquifer Material -- Surficial Aquifer, c e G  

FLOW RATE 3.6 GPF4 ........................................................................................................... 

Date: 211 4t2007 
Time: 10:OO 

COMPUTED 

Aquifer thickness = 13 Feet 

Slope = 5.2621 3592 Feetllogl 0 

Input is consistent. 

Adjust slope of line to estimate T 

8 

7 

+ 
L 
z - 
0 5 "  
n 
3 4 

d 
0 

a 
3 
n 
G5 
; 

1 

0 1 

1 10 100 1,000 
(t+At)lAt 

Cooper-Jacob recovery analysis of single-well aquifer TKS: 
RDI 500 Relief well 

test 



Reduced Data 
Time, Water Level 

Entry Date Hr:Min:Sec Feet 
1 1/0/00 10:OO:OO 8.75 
2 1 /O/OO 12:OO:OO 17.10 

3 1/0/00 12:Ol :oo 15.oe 

4 1 /O/OO 12:02:00 14.22 
5 1/0/00 12:03:00 13.56 
6 1/0100 12:04:00 13.02 
7 1/0/00 12:05:00 12.40 
8 1/0/00 12:06:00 11.90 



Pumping-Cooper-JacobWorking 

WELL ID: RW-2 
Local ID: RDI  500 

INPUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Date: 211 312007 
!Construction: - Time: 8:10 

Casing dia. (d,) 8 Inch 

i Annulus dia. (d,) 16 Inch COMPUTED 
I Screen Length (L) 5 Fee! 
i Depths to: I Aquifer thickness = - 5 Feet 
I water level (DTW) 8.55 Feet 

Top of Aquifer 17 Feet Slope = 1.083244 FeeVlogl 0 
Base of Aquifer 22 Feet 

I 1 

!Annular Fill: Input is consistent. 
across screen -- Fine Sand j 

above screen -- Cement 
I 

; Aquifer Material -- Coarse Sand j 

FLOW HATE 11 GPF4 i 

REMARKS: Cooper-Jacob analysis of single-well aquifer test 
. . - -. . - . 



Reduced Data 
Time, Water Level 

Entry Date Hr:Min:Sec Feet 
1 411 9/00 8:lO:OO 8.55 
2 411 9/00 8:11 :OO 15.32 



Pumping-Cooper-Jacob-RECOVERY 

WELL I[>: RW-2 -- 

Local ID: RD1500 
INPUT 

!Construction: - 
Casing dia. (d,) 8 Inch 

I Annulus dia. (d,) 16 Inch 

Screen Length (L) 5 Feet 
:Depths to: - ; water level (DTW) 8.55 Feet 

Top of Aquifer 17 Feet 
Base of Aquifer 22 Feet 

8 i 
!Annular Fill: 

across screen - Medium Sand * 
above screen -- Cement 

I * 
i Aquifer Material -- Coarse Sand 

FLOW RATE 11 GPb4 ................ - 

Date: 211 312007 
Time: 8:10 

COMPUTED 

Aquifer thickness = 5 Feet 

Slope = 0.63 FeetlloglO 

Input is consistent. 

Adjust slope of line to estimate T 

REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test 
-. - 

RW-5 was the pumped well 



Reduced Data 
Time, Water Level 

Entry Date Hr:Min:Sec Feet 
1 1/0/00 8:lO:OO 8.55 
2 1/0/00 10:10:00 18.92 



Observation Well RW 3 del S = 0.07 
Pumped well = RW- 2 T (gpdlft) = 41 486 
Test Date 211 312007 T (FtZlday)= 5546 
Distance from pumped well (FEET) 49.33 K (ft/da~) 555 
Q (gpm) 11 S = 0.005327536 
Aquifer Thickness (ft) 10 u 0.0070125 Valid u YES 

to 0.001 041 667 
Time 
(min) 
since Drawdown 
pump on DTW (FT) 

0 8.45 
1 8.45 0 
2 8.48 0.03 
3 8.48 0.03 
4 8.48 0.03 
5 8.48 0.03 
6 8.49 0.04 
7 8.49 0.04 
8 8.5 0.05 
9 8.5 0.05 

10 8.5 0.05 
20 8.54 0.09 
30 8.54 0.09 
40 8.55 0.1 
50 8.56 0.1 1 
60 8.57 0.12 
70 8.57 0.12 
80 8.58 0.1 3 
90 8.58 0.13 

100 8.58 0.1 3 
110 8.58 0.1 3 
120 8.59 0.14 

Cooper-  la cot^ Analysis 

-Fit Line 

1 10 100 1000 

Time since pump started (minutes) 



WELL ID: RW-3 
Local ID: RD1500 

.......................................................................................................... INPUT 
:Construction: - 

Casing dia. (d,) 8 Inch 

Date: 211 212007 
Time: 11:OO 

i Annulus dia. (d,) 16 Inch COMPUTED 
10 Feet Screen Length (L) 

:Depths to: i Aquifer thickness = - 
j water level (DTW) 8.55 Feet 

10 Feet 

15 Fee+ Top of Aquifer Slope = 0.981 857 FeeffloglO 
Base of Aquifer 25 Feet 

I 1 

!Annular Fill: 
j across screen -- Fine Sand 

above screen -- Cement 
I 1 

Aquifer Material -- Coarse Sand - 
FLOW RATE 33 GPFS i ........................................................................................................ 

Input is consistent. 

0:00:09 0:01:26 0:14:24 2:24:00 24:OO:OO 
TIME, Hour:Minute:Second 

REMARKS: Cooper-Jacob analysis of single-well aquifer test 
- 

I 



Reduced Data 
Time, Water Level 

Entry Date Hr:Min:Sec Feet 
1 411 9/00 1 1 :OO:OO 8.55 
2 411 9/00 11 :01 :OO 14.2Ci 

3 411 9/00 1 1 :02:00 14.72 

4 411 9/00 1 1 :03:00 15.00 
5 411 9/00 1 1 :04:00 15.28 
6 411 9/00 1 1 :05:00 15.42 
7 411 9/00 1 1 :06:00 15.45 
8 411 9/00 11 :07:00 15.55 

9 411 9/00 1 1 :08:00 15.58 
10 411 9/00 11 :09:00 15.66 
11 411 9/00 11 :10:00 15.72 
12 411 9/00 11 :20:00 16.00 

13 411 9/00 11 :30:00 16.20 
14 411 9/00 1 1 :40:00 16.32 
15 411 9/00 11 :50:00 16.35 
16 411 9/00 12:OO:OO 16.43 
17 4/19/00 12:lO:OO 16.53 
18 411 9/00 12:20:00 16.55 
19 411 9/00 12:30:00 16.63 
20 411 9/00 12:40:00 16.73 
21 411 9/00 12:50:00 16.15 
22 411 9/00 13:OO:OO 16.13 
23 411 9/00 13:15:00 16.13 



WELL I[): RW-3 
Local ID: RD 1500 

........................................................................................................... INPUT 
!Construction: - 

Casing dia. (d,) 8 Inch 

Date: 211 212007 
Time: 11 :00 

i Annulus dia. (d,) 16 Inch COMPUTED 
Screen Length (L) 10 Feet 

:Depths to: Aquifer thickness = - 10 Feet 
: water level (DTW) 8.55 Feet 

15 Feet Top of Aquifer Slope = 0.4070851 5 Feetllogl 0 
Base of Aquifer 25 Feet 

I i 
:Annular Fill: Input is consistent. 

across screen -- Medium Sand + 
above screen -- Cement 

! Aauifer Material -- Sand and Gravel ~ i , s  

FLOW RATE 33 GPhl .......................................................................................................... 

Adjust slope of line to estimate T 

REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test 
. 

RDI 500 Relief well 



Reduced Data 
Time, 

Entry Date Hr:Min:Sec 
1 110100 11 :oo:oo 
2 1 10100 13:15:00 

3 110100 13:16:00 

Water Level 
Feet 

8.55 
16.13 



Pumping-Cooper-Jacob-RECOVERY 

WELL ID: RW-3 
Local ID: RD'ISDQ 

............................................................................................................ INPUT Date: 211 312007 
!Construction: - Time: 8:10 

Casing dia. (d,) 8 Inch 

! Annulus dia. (d,) 16 Inch COMPUTED 
f Screen Length (L) 10 Feet 
i Depths to: ! Aquifer thickness = 10 Feet 

water level (DTW) 8.45 Feet 
Top of Aquifer 15 Feet Slope = 0.1 2850554 Feefflogl 0 

Base of Aquifer 25 Feet 
I - 
:Annular Fill: Input is consistent. 

across screen -- Medium Sand 1 

above screen -- Cement 
I 1 
i Aquifer Material -- Gravel 

FLOW RATE 11 GPbI ........................................................................................................ 

REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test 

Recovery from pumping of RW-2 



Reduced Data 
Time, Water Level 

Entry Date Hr:Min:Sec Feet 
1 110100 8:lO:OO 8.45 
2 110100 10:lO:OO 8.59 



Observation Well RW 2 
Pumped well = RW- 3 
Test Date 211 212007 
Distance from pumped well (FEET) 
Q (gpm) 33 
Aquifer Thickness (ft) 5 

Time 
(min) 
since Drawdown 
pumpon DTW (FT) 

0 8.9 
1 8.9 0 
2 8.92 0.02 
3 8.95 0.05 
4 8.97 0.07 
5 8.99 0.09 
6 9 0.1 
7 9.01 0.1 1 
8 9.02 0.12 
9 9.03 0.1 3 

10 9.07 0.1 7 
20 9.12 0.22 
30 9.16 0.26 
40 9.1 9 0.29 
50 9.1 9 0.29 
60 9.1 9 0.29 
70 9.2 0.3 
80 9.21 0.31 
90 9.22 0.32 

100 9.23 0.33 
110 
120 

del S = 0.18 
T (gpdlft) = 48400 
T (FtZlday)= 6471 

49.33 K (ft/da~) 1294 
S = 0.00621 5458 
u 0.0070125 Valid u YES 
to 0.001 041667 

Cooper-Jacob Analysis 

1 10 100 1000 

Time since pumn, started (minutes) 

% Drawdown 

-Fit Line 1 



Pumping-Cooper-Jacob-RECOVERY 

WELL I[>: RW-5 
Local ID: RD1500 

........................................................................................................... INPUT 
i Construction: 

Date: 211 412007 
Time: 8:10 

Casing dia. (d,) 8 Inch 

i Annulus dia. (d,) 16 Inch COMPUTED 
Screen Length (L) 4 Feet 

i Depths to: j Aquifer thickness = - 8 Feet 
water level (DTW) 5.63 Feet 

Top of Aquifer 16 Feet Slope = 0.32844933 FeetIloglO 
Base of Aquifer 24 Feet 

I 4 

!Annular Fill: Input is consistent. 
I 

across screen -- Medium Sand 
above screen -- Cement 

Aquifer Material -- Gravel - 
FLOW RATE 24 GPhl ....................................................................................................... - 

REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test 

RW-7 was the pumped well 



Reduced Data 
Time, Water Level 

Entry Date Hr:Min:Sec Feet 
1 110100 8:lO:OO 5.63 
2 1 10100 10:10:00 5.9E: 

3 110100 10:11 :OO 5.98 

4 110100 10:12:00 5.97 
5 110100 10:13:00 5.97 
6 110100 10:14:00 5.96 
7 110100 10:15:00 5.95 
8 110100 10:16:00 5.94 



Pumping-Cooper-JacobWorking 

WELL ID: RW-5 
Local ID: RD1500 

INPUT ..................... . ..................................................................... .......... ... 
i Construction: 

Date: 211 712007 
Time: 12:30 

Casing dia. (d,) 8 Inch 

Annulus dia. (d,) I 6  Inch 

Screen Length (L) 6 Feet 
Depths to: 

water level (DTW) 6 Feet 
Top of Aquifer 16 Feet 

Base of Aauifer 24 Feet 

COMPUTED 

Aquifer thickness = 8 Feet 

:Annular Fill: 
1 across screen -- Fine Sand 

above screen -- Cement 
I 1 
i Aquifer Material -- Coarse Sand 

FLOW RATE 30 GPhl i 

Input is consistent. 

Cooper-Jacob analysis of single-well aquifer test 

12 

10 

+ 
W 
W 8 -  
LA 

Z - 
f 
0 6 -  

B s 
B 

4 

2 

0 

- 

0 0 

0 

- 

- 0 

Adjust slope of line to estimate T 

0:00:09 0:01:26 0:14:24 2:24:00 24:OO:OO 
TlhlE, Hour:Minute:Second 



Reduced Data 
Time, Water Level 

Entry Date Hr:Min:Sec Feet 
1 411 9100 12:30:00 6.00 
2 411 9/00 12:31 :OO 8.20 

3 411 9/00 12:32:00 11.65 



Pumping-Cooper-Jacob-RECOVERY 

WELL IC:  RW-5 
Local ID: RD1500 

INPUT 
i Construction: - 

Casing dia. (d,) 8 Inch 

Annulus dia. (d,,,) 16 Inch 

i Screen Length (L) 6 Feet 
i Depths to: - 

water level (DTW) 6 Feet 
16 Feet Top of Aquifer 

Base of Aquifer 24 Feet 
I i 
:Annular Fill: 

across screen -- Medium Sand + 
above screen - Cement + [ Aquifer Material -- Coarse Sand 

Date: 211 712007 
Time: 12:30 

COMPUTED 

Aquifer thickness = 8 Feet 

FLOW RATE 30 GPM . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Adjust slope of line to e!;tirnate T 

Slope = 1.29363636 Feetllogl 0 

Input is consistent. 

REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test 
- 

RW-5 was the pumped well i 



Reduced Data 
Time, Water Level 

Entry Date Hr:Min:Sec Feet 
1 110100 12:30:00 6.00 
2 110100 14:30:00 16.72 



Observation Well RW 7 
Pumped well = RW- 5 
Test Date 2/12/2007 
Distance from pumped well (FEET) 103.5 
Q (gpm) 30 
Aquifer Thickness (ft) 4 

Time 
(min) 
since Drawdown 
pump on DTW (FT) 

0 5.23 
1 5.23 0 
2 5.23 0 
3 5.24 0.01 
4 5.25 0.02 
5 5.26 0.03 
6 5.27 0.04 
7 5.29 0.06 
8 5.3 0.07 
9 5.31 0.08 

10 5.32 0.09 
20 5.4 0.17 
30 5.45 0.22 
40 5.49 0.26 
50 5.52 0.29 
60 5.54 0.31 
70 5.56 0.33 
80 5.58 0.35 
90 5.6 0.37 

100 5.62 0.39 
110 5.63 0.4 
120 5.64 0.41 

del S = 0.28 
T (gpdlft) = 28286 
T (FtZlday)= 3782 
K (ftlday) 945 
S = 0.002365449 
u 0.0201 025 Valid u YES 
to (days) 0.0029861 11 

Cooper-Jacot: Analysis 

1 10 100 1000 

Time since pump started (minutes) 

F i t  Line 



Pumping-Cooper-JacobWorking 

WELL ID: RW-7 
Local ID: RD1500 

.......................................................................................................... INPUT Date: 211 412007 
:Construction: - Time: 8:10 

Casing dia. (d,) 8 Inch 

i Annulus dia. (d,) 16 Inch COMPUTED 
Screen Length (L) 4 Feet 

:Depths to: Aquifer thickness = - 4 Feet 
water level (DTW) 6 Feet 

Top of Aquifer 12 Feet Slope = 0.668824 FeetfloglO 
Base of Aquifer 16 Feet 

I 4 

:Annular Fill: Input is consistent. 
j across screen -- Fine Sand 

above screen -- Cement 
b j 
i Aauifer Material -- Gravel 

FLOW RATE 24 GPhl ....................................................................................................... 

REMARKS: Cooper-Jacob analysis of single-well aquifer test 

RDI 500 Relief Well r - 

5 

4.5 - 

4 

+ 
W 3.5 
W 
L 

3 :  
z" 
3 
0 2.5 
0 3 2 ;  
0 

1.5 

1 

0.5 

0 

- 

- 

0 

- 

- 

- 

- 

Adjust slope of line to estimate T 
. , , , , I  

0:00:09 0:01:26 0:14:24 2:24:00 24:OO:OO 
TIIUIE, Hour:Minute:Second 



Reduced Data 
Time, Water Level 

Entry Date Hr:Min:Sec Feet 
1 411 9/00 8:lO:OO 6.00 
2 411 9/00 8:11 :OO 9.32 



Pumping-Cooper-Jacob-RECOVERY 

WELL ID: RW-7 
Local ID: RD1500 

............................................................................................ INPUT 
i Construction: 

Date: 211 412007 
Time: 8:10 

Casing dia. (d,) 8 Inch 

I Annulus dia. (d,) 16 Inch COMPUTED 
Screen Length (L) 4 Feet 

i Depths to: I Aquifer thickness = - 4 Feet 
water level (DTW) 5.23 Feet 

12 Feet Top of Aquifer Slope = 0.79794661 Feetilog1 0 
Base of Aquifer 16 Feet 

I 4 

:Annular Fill: Input is consistent. 
across screen -- Medium Sand 1 

above screen - Cement 
! Aquifer Material -- Sand and Gravrl h4ixz 
- - 

FLOW RATE 24 GPh1 ......................................................................................................... 

Adjust slope of line to estimate T 

REMARKS: Cooper-Jacob recovery analysis of single-well aquifer test 

RDI 500 Relief well 
RW-7 was the pumped well 



Reduced Data 
Time, Water Level 

Entry Date Hr:Min:Sec Feet 
1 1 /O/OO 8:lO:OO 6.00 
2 1/0/00 10:lO:OO 10.57 

3 1/0/00 10:11 :OO 8.0C 

4 1/0/00 10:12:00 7.45 
5 1/0/00 10:13:00 7.1 8 
6 1/0/00 10:14:00 7.0C 
7 1/0/00 10:15:00 6.92 
8 1/0/00 10:16:00 6.85 



Observation Well RW 5 
Pumped well = RW- 7 
Test Date 211 412007 
Distance from pumped well (FEET) 103.5 
Q ( g ~ m )  24 
Aquifer Thickness (ft) 4 

Time 
(min) 
since Drawdown 
pump on DTW (FT) 

0 5.63 
1 5.63 0 
2 5.63 0 
3 5.65 0.02 
4 5.66 0.03 
5 5.66 0.03 
6 5.67 0.04 
7 5.68 0.05 
8 5.69 0.06 
9 5.69 0.06 

10 5.7 0.07 
20 5.76 0.13 
30 5.81 0.1 8 
40 5.84 0.21 
50 5.87 0.24 
60 5.9 0.27 
70 5.91 0.28 
80 5.93 0.3 
90 5.95 0.32 

100 5.96 0.33 
110 5.97 0.34 
120 5.98 0.35 

del S = 0.247 
T (gpdlft) = 25652 
T (Ft2lday)= 3429 
K (ft /da~) 857 
S = 0.002494401 
u 0.023375 Valid u YES 
to (days) 0.003472222 

-Fit Line 

1 10 100 1000 

Time since pump started (minutes) 



L --' 

ORQIR 
INDUSTRIES, II\JC. 

May 23,2007 

U S Army Engineer District, Sacrameqto 
Sacramento Resident Office 
Attn: Larry Smith, Resident Engineer 
21 94 Ascot Avenue, Bldg 1055 
Rio Linda, CA 95673-9988 

Re: W91238-04-D-0002 
Indefinite Delivery, Requirements Contract 
Emergency Levee Repair, North of 1-80 
Sacramento River Basin, California 

Subject: RD 784; TO 0004 
RD 1500; TO 0007 
Well Pump Testing (02525~1) 

Gentlemen: 

Enclosed is the "Relief Well Pumping Test Report" for TO 0004 and TO 0007 as 
specified in Spec Section 02525a, p~~agraph  3.6. 

Sincerely, 
Nordic Industries, Inc. 

1437 Furneaux i'oad Marysville, California 95901 
(530) 742-7124 Fax (533) 742-3707 Estimating Fax (530) 742-5545 

PUC T 107.529 CONTRACTORSLlCENSEt592271 

8-- .- - -. - - - - - - - - - . . .. - 





PROJECT: PL 84-99 LEVEE DISTRICT: 
TASK ORDER 0007 RD 1500 RELIEF WELLS 

LOCATION: MARYSVILLE, CA 

211 2/07 TO 211 7107 

ASTM D 5472 - 93 (Reaproved :!005) 
Standard Test Method for Determining Specific Capacity 
and Estimating Transmissivity a t  the Control Well 

Specific Capacity and Trarlsmissivity at the Control Well 

Drawdown = Water level a t  beginling $of test -Water level at end of test 

Specific Capacity = Qls[(LA3*TA-Z! )LA-I] 

Transmisivity = Cl'Qls 

C1 = 0.8 for Unconfined Aq ~ifers per ASTM 5472-93 
Value modified from k2rlqn, Kolrn, and Gutemberg for areas where aquifer 
properties are not kno v i  ar d drillers log data are lacking. 

5040 Ro9ert I. Mathews Parkway 
El Dvado tlills, CA 95762 

(916) 9r9-3560 (916) 939-3507 
http: l lwww.si~~;t inqlaboratories.com 



RELIEF WELL PUVPING TEST REPORT 
r - PAGE 112 

PROJECT: PL 84-99 TASK ORDER 0007 IDISTRICT: RD 1500 RELIEF WELLS 
LOCATION (ELE .I T9F  WELL NO: 1 N 
(STA): MARYSVILLE, CA 

TltVE 

DATE: 211 412006 TEST STARTED: 

EL4PSED DEPTH TO DRAWDOWN FI-O1.V 

TIME TIME WATER INFEET IN GPM 

SAND IN WELL 

BEFORE TEST: 

SAND -0TAL INFLOV LENGTH RATE OF SAND 

INFILTR ATlON 

OUT OF WELL (PTS) (MIN) (PTS. HR) 

DEPTH TO SAND IN SANC IN WELL SAND IN WELL 

AFTER CLEANING: 

WES FORM 796 

MAR '53 Richard Church 
REVISED OCT'53 INSPECTOR 



RELIEF WELL PUMPING TEST REPORT 
I - PAGE 212 

AM 
RECOVERY 

PQOJECT: PL 84-99 TASK ORDER COO7 IDISTRICT: RD 1500 RELIEF WELLS 

TlME 

LOCATION 

(STA): MARYSVILLE, CA 

TlME 

TEST COMPLETED: 12:00 PM 
ELAPSED DEPTH TO 

TIME WATER AT 

MINUTES RECOVERY 

70 8.76 

80 8.76 

90 8.75 

100 

110 

120 

p~ - 

SAND INFII.TRATION TEST 

SAND SAND IN WELL 

3FORE TEST: BEFORE TEST: 

SAND -0TAL INFLOV LENGTH RATE OF SAND 

LOFT OF PUMPED 3F SAND IN T I  OF TEST INFILTR ATlON 

SAk!D IN OUT OF WELL (PTS) (MIN) (PTS. HR) 

) WELL (PTS) 

ELE';' TOP 

OF FISER: 8.75 
WELL NO: 1 N 

REMARKS: 1 
WELL AFTER TEST: I A F T E ~  TEC~T: 

WES FORM 796 

MAR '53 

REVISED OCT '53 

AFTER CLEANING: 

Richard Church 
INSPECTOR 



RELIEF WELL PUMPING TEST REPORT PAGE 113 
I ILEVEE I 
PROJEC'PL 84-99 TASK ORDER 0007 

SAND IN WELL 

EFORE TEST: BEFORE TEST: 

Oil SAND TOTAL INFLOW LENGTH RATE OF SAND 

T OF PUMPED OF SAND IN TO OF TEST INFILTR ATlON 

(PTS. HR) 

DISTRICT: RD 1500 RELIEF WELLS 

(STA). MARYSVILLE, CA  OF PISER 8.55 

I DEPTH TO SAND IN 

WELL AFTER TEST: 

LOCATION IELE ! T 3 F   WELL NO: 213" 
- 

SAN7 IN 'SIELL 

AFTES TEST: 

TIME ITIME 

SAND IN WELL 

AFTER CLEANING: 

REMARKS '- 213 indicates wells 2 and 3 were monitore - --1~"aieously -- 

- 

WES FORM 796 

MAR '53 Richard Church 
REVISED OCT'53 INSPECTOR 

,-- ~ . -  --- 



RELIEF WELL PUMPING TEST REPORT PAGE 213 

I-- I LEVEE 

~(STA):  MARYSVILLE, CA  OF W E ? :  8.55 
 TIME  TIME 

PROJECT: PL 84-99 TASK ORDER 0007 (DISTRICT: RD 1500 RELIEF WELLS 

SP'JD iNcILTRATION TEST 

LOCATION 

I DEDTH 7.0 SAND 

IN NELL 9EFORE TEST: 

SAND IN WELL 

BEFORE TEST: 

ELEV TOP WELL NO: 213 

)R  

LOST OF 

IN 

TS) 

WES FORM 796 

WELL AFTER TEST: 

MAR '53 

REVISED OCT '53 

SAND 

PUMPED 

OUTOF 

WELL (PTS) 

Richard Church 
INSPECTOR 

P V D  IF1 WELL 

REMARKS: 

AFTER TEST: 

SAND IN WELL 

OTAL INFLO\. 

IF SAND IN T 

WELL (PTS) 

AFTER CLEANING: 

LENGTH 

OF TEST 

(MIN) 

RATE OF SAND 

INFILTR ATlON 

(PTS. HR) 



PROJECT: PL 84-99 TASK ORDER 0007 DISTRICT: RD 1500 RELIEF WELLS 

?LEV TOP 

RELIEF WELL PUhlPlNG TEST REPORT PAGE 313 . LEVEE 

I I 

WES FORM 796 

CEPTH OF WELL: 

DEPTH TO SAND IN 

WELL AFTER TEST: 

MAR '53 

REVISED OCT '53 

TEST 

NO. 

Richard Church 
INSPECTOR 

SAND IN WELL 

BEFORE TEST: 

RATE OF SAND 

INFILTR ATlON 

(PTS. H i i j  

DEPTH TO SAND 

l*.J WE-L BEFORE TEST: 

RFMARKS. 

'?AND IN WELL 

AFTEF! TEST: 

TIME 

GRIN OR 

LOS r OF 

SAND IN 

."JELL (PTS) 

SAND IN WELL 

AFTER CLEANING: 

DEPTH 

TO 

SAND 

(FT) 

SAND 

IN 

WELL 

(PTS) 

LENGTH 

OF TEST 

(MIN) 

SAND 

PUMPED 

OUTOF 

WELL (PTS) 

STAL INFLO 

F SAND IN T 

WELL(PTS) 



RELIEF WELL PUMF21NG TEST REPORT 

PROJECT PL 84-99 TASK ORDER 0007 DISTRICT RD 1500 RELIEF WELLS 
ELF'J TO 3 

(STA) MARYSVILLE, CA OF SISEF: 8.55 
TIME TIME 

SAE D INFILTRATION TEST 

VIES FORM 796 

MAR '53 

REVISED OCT '53 

Richard Church 
INSPECTOR 

SAND IN WELL 

BEFORE TEST: 

RATE OF SAND 

INFILTR ATlON 

(PTS. HR) 

DEPTH OF WELL: 

lEFORE TEST: 

SAND IN WELL 

AFTER CLEANING: 

1 SAND 

LCST Of' PUMPED 

S;I.ND Ibl OUT OF 

'.L PTS) WELL (PTS) 

TOTALINFLOW 

OF SAND IN TO 

WELL (PTS) 

LENGTH 

OF TEST 

(MIN) 



RELIEF WELL PUrilPING TEST REPORT - PAGE 213 
I LEVEE 

(STA): MARYSVILLE, CA  OF P I ~ F R :  8.55 
TIME  TIME 

P?OJE( PL 84-99 TASK ORDER 0007 DISTRICT. RD 1500 RELIEF WELLS 

I SA1'17 IbIFILTRATION TEST I 

LOCATION 

DATE: 211 212007 
RW 3 ELAPSED 

TiME TIME 

WES FORM 796 

MAR '53 

REVISED OCT'53 

ELE l TOF 

DEPTH TO 

WATER 

TEST STARTED: 11:00 PM 

DEPTH OF WELL: 

DEPTH TO SAND IN 

WELL AFTER TEST: 

Richard Church 
INSPECTOR 

WELL NO: 312 

DRAWDOWN 

IN FEET 

TEST COMPLETED: 1:00  PM 

TEST 

NO. 

DEPTH TO 

WATER 

SAND IN WELL 

BEFORE TEST: 

RATEOF SAND 

INFILTR ATION 

(PTS. HR) 

DEPTH TC SAND 

IN WELL BEFORE TEST: 

S A N I  1FI WELL 

AFTEi? TEjT:  

FLOW RW 2 

I I 'G3M TIME 

TlklE 

G,:,'! 

LC ST OF' 

SAND IN 

WE!.C (PT3) 

SAND IN WELL 

AFTER CLEANING: 

ELAPSED 

TIME 
DRAWDOWN 

IN FEET 

FLOW 

IN GPM 

DEPTH 

TO 

SAND 

(FT) 

SAND 

PUMPED 

OUT OF 

WELL (PTS) 

SAND - 

IN 

WELL 

(PTS) 

TOTAL INFLOW 

OF SAND IN TO 

WELL (PTS) 

LENGTH 

OF TEST 

(MIN) 



RELIEF WELL PUMPING TEST REPORT PAGE 313 
]LEVEE 

PROJECT: PL 84-99 TASK ORDER 0007 DISTRICT: RD 1500 RELIEF WELLS 

MARYSVILLE, CA c = RIS :R: 

S;<ND IEIFILTRATION TEST I 

I IIN WELL. BEFORE TEST: IBEFORE TEST: I 

WES FORM 796 

MAR '53 
REVISED OCT '53 

TEST 

NO 

DEPTH TO SAND IN 

WELL AFTER TEST: 

Richard Church 

- - 

INSPECTOR 

TIME 

REMARKS: 

S; KD IN WELL 

AFTER --EST: 

X I N  13R 

.9ST OF 

SbND IN 

SAND IN WELL 

AFTER CLEANING. 

DEPTH 

TO 

SAND 

SAND 

PUMPED 

OUT OF 

3TAL INFLO 

F SAND IN T 

WELL (PTS) 

SAND 

IN 

WELL 

LENGTH 

OF TEST 

(MIN) 

RATE OF SAND 

INFILTR ATlON 

(PTS. HR) 



RELIEF WELL PL1MF'ING TEST REPORT PAGE 113 

WELL AFTER TEST: AFTER TE jT: AFTER CLEANING: 

REMARKS: 

I 
WES FORM 796 

MAR '53 Richard Church 
REVISED OCT'53 INSPECTOR 



RELIEF WELL PyJMPING TEST REPORT PAGE 213 
I 

(STA): MARYSVILLE, CA 10: R SER: 6.0 
TIME  TIME 

PROJECT: PL 84-99 TASK ORDER 0007 IDISTRICT: RD 1500 RELIEF WELLS 

ELAPSED 

TlME 

LOCATION 

1 2 ~ 3 0  PM TEST COMPLETED. 2 9 0  PM 
R W 7  ELAPSED DEPTH TO DRAWDOWN FLOW 

TIME WATER INFEET INGPM 

EL:\/ TOP 

DEPTH TO SAND IN Sr?bID IF1 WELL SAND IN WELL 

WELL NO: 517 

I I I I I I 1 I I 

S;.bAD IPlFlLTRATlON TEST 

WES FORM 796 

MAR '53 

REVISED OCT '53 

Richard Church 
INSPECTOR 

SAND IN WELL 

BEFORE TEST: 

RATEOF SAND 

INFILTR ATlON 

(PTS. HR) 

DEPTH OF WELL: 

TEST 

NO. 

DEPTH TO SAND 

Ih' 'JELL. BEFORE TEST: 

I N  3 

'LOST OF 

;A?.iD IN 

m'ELL (I'TS) 

TIME 

SAND 

PUMPED 

OUT OF 

DEPTH 

TO 

SAND 

(FT) 

SAND 

IN 

WELL 

(PTS) WELL (PTS) 
I 

OTAL INFLO\ 

F SAND IN T 

WELL (PTS) 

LENGTH 

OF TEST 

(MIN) 



RELIEF WELL 3UPIIPING TEST REPORT PAGE 313 - ILEVEE 
PROJECT: PL 84-99 TASK ORDER 0007 DISTRICT: RD 1500 RELIEF WELLS 

ELFV TOP 

TIME TIME 

WES FORM 796 

MAR '53 

REVISED OCT'53 

DEPTH OF WELL: 

DEPTH TO SAND IN 

WELL AFTER TEST: 

Richard Church 
INSPECTOR 

TEST 

NO. 

SAND IN WELL 

BEFORE TEST: 

RATE OF SAND 

INFILTR ATION 

(PTS HR) 

'EPTti TO SAND 

N WELL BEFORE TEST: 

REMARKS: ' - 5,7 ndicates wells 5 and 7 were monitor? - n u  'aneously 

'AND IN WELL 

(IFTEF! TEST: 

TIME 
GAIN OR 

L o s r  OF 

SAND IN 

VELL (PTS) 

SAND IN WELL 

AFTER CLEANING, 

DEPTH 

TO 

SAND 

(FT) 

SAND 

PUMPED 

OUTOF 

WELL (PTS) 

SP.ND 

IN 

WELL 

(PTS) 

3TAL INFLO 

F SAND IN T 

WELL (PTS) 

LENGTH 

OF TEST 

(MIN) 



RELIEF WELL PUMPING TEST REPORT PAGE 113 

SAND INFl -TRATIONTEST 

WES FORM 796 

MAR '53 

REVISED OCT '53 

DEPTH TO SAND IN 

WELL AFTER TEST. 

Richard Church 
INSPECTOR 

SAND IN WELL 

BEFORE TEST: 

RATE OF SAND 

INFILTR ATlON 

(PTS. HR) 

:FORE TEST: 

SAND 

PUMPED 

REMARKS. ' - 7!5 indicates wells 7 and 5 were monitored ir~,lrsneously 

SANC IN WELL 

AFTE? TEST 

SAND IN WELL 

AFTER CLEANING: 

-0TAL INFLOV 

3F SAND IN TC 

WELL (PTS) 

LENGTH 

OF TEST 

(MIN) 



RELIEF WELL P'JMPING TEST REPORT PAGE 213 /- /LEVEE 

"ROJECT: PL 84-99 TASK ORDER 0007 DISTRICT: RD 1500 RELIEF WELLS 

MARYSVILLE, CA 
TIME TIME 

;AND IN WELL 

IEFORE TEST: 

SA'ID INzILTRATIOFI TEST 

DEPTH OF WELL: DE3T'i TO SAi\lD 

IN 'VELL BEFORE TEST: 

RATE OF SAND 

INFILTR ATlON 

(PTS. HR) 

TEST 

NO 

WES FORM 796 

MAR '53 

REVISED OCT'53 

TIME 

DEPTH TO SAND IN 

WELL AFTER TEST: 

Richard Church 
INSPECTOR 

DEPTH 

TO 

SAND 

(FT) 

SA:'D IN 'hELL 

A F E 3  TEST: 

SAND 

IN 

WELL 

SAND IN WELL 

AFTER CLEANING: 
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