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CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI) 

UNITS OF MEASUREMENT 


U.S. Customary units of measurement used in this report can be converted to metric (SI) units 
as follows: 

Multiply By To Obtain 

inches 25.4 millimeters 

feet 0.3048 meters 

miles (U.S. statute) 1.609344 kilometers 

square miles 2.589988 square kilometers 

cubic yards 0.7645549 cubic meters 

acre-feet 1233.482 cubic meters 

feet per second 0.3048 meters per second 

cubic feet per second 0.02831685 cubic meters per second 
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PERTINENT DATA SUMMARY 

MARK TWAIN LAKE 


Reservoir storage and area values (below elevation 638.0) are based on the results of the 1987 
sedimentation resurvey. 

Item 

DRAINAGE AREA 

INACTIVE STORAGE POOL 

Elevation 

Top Surface Area 

Storage 

Storage (runoff) 


JOINT-USE POOL 

Elevation 

Top Surface Area 

Storage 

Storage (runoff) 

Regulated Discharge 


Maximum 

Minimum 


HYDROELECTRIC POWER POOL 

Elevation 

FLOOD CONTROL POOL (LOWER ZONE) 

Elevation 

Top Surface Area 

Storage 

Storage (runoff) 

Regulated Discharge 


Maximum 

Minimum 


Unit 

sq mi 

feet NGVD 
acres 
acre-feet 
inches 

feet NGVD 
acres 
acre-feet 
inches 

cfs 
cfs 

feet NGVD 

feet NGVD 
acres 
acre-feet 
inches 

cfs 
cfs 

2318 

520-567.2 
5,741 

83,699 
0.68 

567.2-606.0 
18,283 

449,601 
3.64 

12,000 

0 


592.0-606.0 

606.0-624.8 
28,361 

441,475 
3.57 

12,000 

0 
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PERTINENT DATA SUMMARY 

MARK TWAIN LAKE (Continued) 


FLOOD CONTROL POOL (UPPER ZONE) 

Elevation 
Top S_urface Area 
Storage 
Storage (runoff) 
Regulated Discharge 

feet NGVD 
acres 
acre-feet 
inches 

624.8-638.0 
38,580 

436,212 
3.53 

Mississippi River below flood stage from Louisiana to St. Louis, Missouri 
Maximum 
Minimum 

INDUCED SURCHARGE POOL 

Elevation 
Top Surface Area 
Storage 
Storage (runoff) 
Maximum Discharge 

SURCHARGE POOL {TOTAL) 

Elevation 
Top Surface Area 
Storage 
Storage (runoff) 
Maximum Discharge 

FREEBOARD 

Elevation 
Top Surface Area 
Storage 
Storage (runoff) 
Height 

cfs 
cfs 

feet NGVD 
acres 
acre-feet 
inches 
cfs 

feet NGVD 
acres 
acre-feet 
inches 
cfs 

feet NGVD 
acres 
acre-feet 
inches 
feet 

12,000 

12,000 


638.0-642.0 
42,000 

164,700 
1.33 

217,000 

638.0-648.0 
47,800 

433,800 
3.51 

267,500 

648.0-653.0 
53,200 

257,120 
2.08 
5.0 

vu 



PERTINENT DATA SUMMARY 

MARK TWAIN LAKE (Continued) 


Item 

STANDARD PROJECT FLOOD 

Peak Flowrate (damsite) 
Peak Inflow (reservoir) 
Maximum Discharge 
Maximum Pool Elevation 
Design Storm 
Runoff 
Runoff 
Runoff (above 12,000 cfs) 
Runoff (above 12,000 cfs) 

CANNON DAM 

Elevation, Top of Dam 
Height above Streambed 
Length of Crest 
Spillway 

Gross Width 
Crest elevation 
Elevation of Crest 

Tainter Gates 
Number 
Size 
Top Elevation, Closed 

Outlet Structure 
Number of Sluices 
Size (diameter) 

Unit 

cfs 
cfs 
cfs 
feet NGVD 
inches 
inches 
acre-feet 
inches 
acre-feet 

feet NGVD 
feet 
feet 

feet 
feet NGVD 
feet NGVD 

each 
feet 
feet NGVD 

each 
inches 

210,560 
295,000 

12,000 
638.0 

12.19 
7.93 

980,360 
7.00 

865,400 

653.0 
138.0 

1,940 

230 
600.0 
600.0 

4 
50(W)x39(H) 

639.0 

1 
24 
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REPORT ON RESURVEY OF SEDIMENTATION 

MARK TWAIN LAKE 


SALT RIVER, MISSOURI, 1987 


1. INTRODUCTION 


This report is prepared according to instructions in EM 1110-2-4000, dated December 15, 
1989,, and represents the results of the 1987 resurvey of the Mark Twain Lake 
sedimentation ranges. The purpose of the investigation was to analyze the 1987 resurvey 
data to determine the distribution of sediment depletion of storage in the reservoir and trap 
efficiency of the reservoir. Initial operation of the reservoir began in September 1983. 

2. LOCATION OF RESERVOIR 

Mark Twain Lake is located in the Counties of Ralls, Monroe, Audrain and Shelby in 
northeastern Missouri, on the Salt River. Clarence Cannon Dam is approximately 63 
miles* above the confluence of the Salt River and the Mississippi River, and 
approximately 27 miles upstream of the Town of New London. The watershed for the 
reservoir is 2,318 square miles, or about 79 percent of the total Salt River Basin. The 
basin is shown on Plate 1. 

3. PURPOSE OF RESERVOIR 

Mark Twain Lake is part of a general comprehensive plan for flood control on the Upper 
Mississippi Basin. As part of this plan, Mark Twain Lake and Clarence Cannon Dam 
provide flood control, hydroelectric power generation, water supply, recreation, fish and 
wildlife conservation, and water quality enhancement. Incidental navigation benefits on 
the Mississippi River will occur as the result of releases from the lake during low flow 
periods. 

4. RESERVOIR PERTINENT DATA - DAM AND APPURTENANT STRUCTURES 

The Pertinent Data Summary, shown on page vi, contains pertinent data concerning the 
dam, outlet, and spillway structures; and the elevations, areas, and capacities of the 
inactive, joint-use, hydroelectric power, flood control, and surcharge pools. 

* A table of factors for converting U.S. customary units of measurement to metric (SI) 
units is presented on page v. 
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5. WATERSHED CHARACTERISTICS 

The Mark Twain Lake watershed has a total area of 2,318 square miles. The reservoir 
occupies approximately 60.3 square miles of this area at the top of the flood control pool 
(elevation 638.0**). North Fork is the major drainage channel, draining 626 square 
miles. North Fork is 88.0 miles in length, has an average gradient of 4.5 feet per mile, 
and has a maximum elevation of approximately 1,000 feet. 

Middle Fork, Elk Fork and South Fork are the other major tributaries to Mark Twain 
Lake.. Middle Fork drains 356 square miles, is 65 .4 miles in length, has an average 
gradient of 5.1 feet per mile, and has a maximum elevation of approximately 940 feet. 
Elk Fork drains 262 square miles, is 34.8 miles in length, has an average gradient of 7.9 
feet per mile and has a maximum elevation of approximately 880 feet. South Fork drains 
298 square miles, is 38.0 miles in length, has an average gradient of 7.2 feet per mile, and 
has a maximum elevation of 880 feet. North Fork, Middle Fork, Elk Fork and South 
Fork drain a total of 1,542 square miles, which is 66 percent of the Mark Twain Lake 
watershed. 

The Mark Twain Lake watershed is a gently undulating plain in the upstream portion and 
it becomes more rolling and hilly in the downstream reaches. High rock bluffs border the 
streams at various locations. The river valleys are characterized by fairly narrow, tortuous 
courses interspersed by areas of widened bottomlands. Hickory and oak groves are 
scattered among crop and grazing lands. Strip mining in the South Fork watershed may 
produce acid runoff. Several clay pits in the southwestern portion of the Mark Twain 
Lake watershed account for some colloidal suspension, which increases the turbidity of the 
lake. 

6. CLIMATE 

The climate in the area is relatively moderate. The summers are usually mild with 
occasional temperatures of 100°F or higher. The winters are generally short and 
moderate, although temperatures below zero are not uncommon. The minimum and 
maximum temperatures of record are -21 °F during the winter and l08°F during the 
summer. The average annual temperature is about 55°F. The average monthly 
temperature ranges from a maximum of 79°F during July to a minimum of 26°F during 
January. Summaries of the monthly and annual precipitation and runoff for the watershed 
are given in Tables 1 and 2. 

** All elevations cited herein are in feet referred to National Geodetic Vertical Datum 
(NGVD). 
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7. RESERVOIR OPERATION 


The objective of regulating Clarence Cannon Dam is to provide flood control, 
hydroelectric power generation, water supply, minimum releases for downstream water 
quality control, water temperature control for fish and wildlife, and recreation. There are 
also incidental benefits to Mississippi River navigation. The pool at elevation 606.0 feet 
retains one hundred percent of the joint-use storage for the project purposes, not including 
flood control. 

The :rp.ajor physical constraint is that some of the agricultural land downstream of the 
project floods at a flow rate below 12,000 cfs. The lower 16 miles of the Salt River is 
greatly affected by Mississippi River backwater and the project has very little capability 
to provide flood protection in that reach. 

Normal drawdown of the conservation pool resulting from power production will be 
limited throughout the year, with a more significant limitation during the recreation 
season. A minimum release will be maintained at all times from the Re-regulation Pool, 
regardless of the Mark Twain Lake pool elevation, so as to insure satisfactory water 
quality downstream primarily for fish life. When the lake level is within the lower part 
of the flood control pool (elevation 606.0 to 624.8), the total release from Cannon Dam 
will be limited to the seasonal channel capacity downstream of the Re-regulation Dam, less 
local runoff. The monthly reservoir pool hydrograph for the period 1984 through 1987 
(available period of record) is shown on Plate 2. 

8. RESERVOIR INFLOW 

Summaries of the monthly and annual precipitation and runoff data for the watershed are 
given in Tables 1 and 2. One inch of runoff equals 123,619 acre-feet. Average annual 
precipitation and inflow for the sediment survey period are tabulated in Items 34 and 35 
of Plate 55, a data summary of reservoir sediment, ENG Form 1787. The average 
monthly inflow hydrograph for the period October 1983 through September 1987 is shown 
on Plate 3. 

9. ORIGINAL RESERVOIR SURVEY 

Reservoir area and volume were determined from U.S. Geological Survey quadrangle 
sheets. A tabulation of the reservoir storage for 5-foot intervals is shown in Table 3. 
Item 46 of Plate 56, ENG Form 1787, gives an area and storage (capacity) tabulation at 
5-foot intervals for the 1987 resurvey. Elevation versus area and capacity curves are 
shown on Plate 4. 
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10. TYPE AND SCOPE OF THE INITIAL SEDIMENT SURVEY 

There were 49 sediment ranges established and surveyed by direct leveling during the 
period of April through July 1982 for the purpose of observing sediment distribution and 
the approximate rate of reservoir storage depletion. Plate 5 shows the location of the 
sediment ranges. The cross sections of the ranges for the original survey and the resurvey 
are shown on Plates 6 through 54. Appendix A shows detailed locations of the 49 
sediment ranges. 

11. TYP~ AND SCOPE OF SEDIMENT RESURVEYS 

A detailed sediment resurvey of the 49 sediment ranges, by direct leveling and by a 
Raytheon Recording Depth Sounder, was made during 1987. The 1987 resurvey was 
conducted in September and October 1987. The average pool elevation during the 
measurements was about 603.8. 

12. METHODS OF SEDIMENT COMPUTATIONS 

A procedure based on the prismoidal formula for computing reservoir capacities and 
developed by the U.S. Soil Conservation Service (SCS) was used in this study. The 
procedure was published by H.M. Eakin of the SCS as USDA Technical Bulletin No. 524, 
"Silting of Reservoirs," July 1936 (rev. C.B. Brown, August 1939). This paper described 
a range-end formula given by 

where: 	 v = capacity, acre-feet 
A' = area of the quadrilateral formed by connecting the points of intersection 

of the ranges with a given contour, acres 
E = range cross-sectional area, square feet 
w = width of the main stream range at a given elevation, feet 
A = total surface area of the segment bounded the ranges, acres 
h = perpendicular distance from the range on a tributary to the junction of 

the tributary with the main stream, or if this junction is outside the 
segment, to the intersection of the thalweg of the tributary with the 
downstream range, feet 
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This formula is illustrated in Figure 1 with a reservoir segment that includes two tributary 
arms, and is thus bounded by 4 ranges. The formula is applicable for all reservoir 
segments except for the one between the most downstream range and the dam. The 
reservoir volume in this section is given by 

E E 
E L (2B - W S) W 

V =A- w 3(43,560) 

where: 	 V, A, E, and W are the same as defined above, and 
L = length of the dam, feet 
B = base width of the dam, feet 
S = slope of the upstream face of the dam 

The length L and base width B refer to the distances on the dam describing that volume 
of water displaced by the upstream face of the dam. 

In the study, the quadrilateral area A' was determined from USGS topographic maps of 
the reservoir by electronic digitization of the areas bounded by the ranges and utilizing the 
area computation capability of AutoCad (Release 11). The surface area, A, was also 
determined through the application of digitization and the area computation ability of 
AutoCad. The values for E and W were computed based on the surveyed cross
sectional data. Values for A', A, E, and W were computed at four reservoir 
elevations: 567.2 feet, 606.0 feet, 624.8 feet, and 638.0 feet. These elevations 
correspond to the tops of the inactive pool, _the joint-use pool, the lower zone of the flood 
control pool and the upper zone of the flood control pool. Those elevations falling 
between contours on the USGS topographic maps were interpolated from the areas of the 
contours above and below the given elevations. 

Using these values, reservoir volumes were calculated using the same methodology for the 
original conditions and the 1987 resurvey. These volumes were then consistent to one 
another. In order to calculate 1987 capacities which would be consistent to the original 
capacities which have been published, the following relationship was used: 

V = Vo + Vo (V' - Vo') 

V'
0 

where 	 v = 1987 reservoir volume, consistent with original published volume 
Vo original published volume 
V' reservoir volume based on resurvey, calculated with range-end formula 
Vo-

,_ 
original reservoir volume, calculated with range-end formula 
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/ 

Basic Equation 

v: i_ (EI+ E2 \ + A (~ +~) + h3 E3 +h4 E4/ 3 W1 + W2 } 3 W, W2 3 ( 43, 560) 

Figure 1. 	 Terms of range-end formula for determining capacity of a reservoir. (Taken from 
ASCE M&R No. 54, "Sedimentation Engineering," V.A. Vanoni, Editor, 1975, 
pp. 378-379). 
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The term, V' - V0', describes the change in volume over time. This change is then 
multiplied by the original published volume divided by the original volume calculated by 
the above methodology and added to the original published volume. This relationship was 
applied at the four reservoir stages which were evaluated. Other reservoir volumes at 
intermediate elevations were interpolated from these results. Table 3 lists the original and 
the resultant 1987 capacities. The changes in volume for 1983-1987 (from beginning of 
operation through resurvey) at the four elevations, are presented in Table 3A. Item 46 of 
Plate 56, ENG Form 1787, gives a storage tabulation at 5-foot intervals for 1987. 

In reP,Orting reservoir volumes, or sediment volumes, values were given to the nearest 
acre-foot. Due to some inescapable inaccuracies in the survey data and in the application 
of the prismoidal formula, volumes can be accurate to three significant digits, at best. 
However, in order to be precise in comparison of one value to another within this analysis, 
precision to the nearest acre-foot was maintained. 

Table 4 lists digitized quadrilateral and surface areas between ranges and approximate 
distances between ranges. The quadrilateral areas were generally smaller than the surface 
areas because the quadrilateral areas do not reflect inlets and coves along the reservoir 
shore line which are included in the surface area. The areas given are areas found at 
elevation 638. The difference between the original published total area and the total area 
and the total of digitized surface areas can be attributed to cumulative error in the 
digitizing process. However, this difference is compensated for by the adjustment of the 
calculated volumes as described above. Tables 5A through 5D list the original range 
cross-sectional areas and the changes in cross-sectional areas during the period 1982-1987. 
These data are presented for elevations 567.2, 606.0, 624.8, and 638.0. 

Item 46 of Plate 56, ENG Form 1787, also lists elevation versus reservoir surface area for 
1987. In solving for 1987 reservoir areas, the reservoir volumes computed from the 1987 
resurvey, as adjusted above, were used. The surface area at each elevation interval was 
calculated by the following equation: 

where Vg7 = volume of reservoir in 1987 
Vo - published original volume 
Ao = published original area 

It may be assumed that the surface area does not change over time at elevations above the 
maximum pool elevation. Area-elevation computations were performed at 5-foot intervals 
and are listed in Item 46 .of Plate 35 and plotted on Plate 4. 
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13. SEDIMENT QUANTITIES 

A summary of the volume of sediment deposited between each range in the reservoir for 
the period 1983-1987 is presented in Tables 6A, 6B, 6C, and 6D for elevations 567.2, 
606.0, 624.8, and 638.0, respectively. A summation of the volume of sediment deposited 
in each reach indicates that during the period 1983-1987 about 1.2 percent of the total 
reservoir capacity was lost to sedimentation. This is an average depletion rate of about 
0.3 percent per year. 

The 1987 resurvey data show that of the 17,068 acre-feet of sediment calculated to be 
deposited from 1983 to 1987 (period of operation), about 3,328 acre-feet was deposited 
within the inactive pool (below elevation 567.2). This decreased the amount of storage 
in the inactive pool by 3.8 percent. In the joint-use pool (elevation 567.2 to 606.0), about 
7 ,366 acre-feet of sediment accumulated. This reduced the joint-use pool capacity by 1.6 
percent. The flood control pool experienced a storage loss of about 6,374 acre-feet, or 
0. 7 percent over the same period. Of the 6,374 acre-feet calculated to be deposited in the 
flood control zone, 5,764 acre-feet was calculated to be in the upper zone between 
elevations 624.8 and 638.0. This volume differential may be attributed to variance 
between the 1982 and 1987 surveys rather than actually representing sediment deposition. 
However, an examination of the daily pool stages for Mark Twain Lake indicates that the 
pool was above elevation 624.8 for 73 days, or about five (5) percent of the time. Since 
high pool levels coincide with significant runoff periods, the sedimentation which the 1987 
survey indicates could have actually occurred. Additional care will be directed to these 
upper elevation areas during the next survey to better analyze this area. For purposes of 
this report, the sedimentation above elevation 624. 8 will be included. The following table 
summarizes the sediment deposition in Mark Twain Lake based on the 1987 resurvey. A 
4.08-year time period (September 1983 through September 1987) was used to compute the 
rate of sediment deposition. 
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Summary of Mark Twain Lake Sedimentation. 

Reservoir Portion Amount of Average Annual Rate of 
Sediment Deposited Deposition, 1983-1987* 

1983-1987 (acre-feet) (acre-feet/ year) 

Entire Reservoir 17,068 4,183 

Inactive Storage 3,328 816 

Joint-use Storage 7,366 1,805 

Flood Control Storage 6,374 1,562 

*Based on 4.08 years, Plate 55, Item 27. 

The 1987 resurvey also showed that, for the entire reservoir, the greatest amount of 
sediment was deposited between Ranges llA, 16A, and 34A; Ranges 2A and 3A; and 
Ranges 6A and 7 A. These sections accounted for about 59 percent of the total sediment 
accumulation. The area between Ranges 11 A and 34A is approximately 3, 170 acres, 
making it one of the larger sections of the reservoir. The large volume of sediment (2,587 
acre-feet) deposited between Ranges 2A and 3A below elevation 606.0 appears to be the 
result of a deposition of material from the segment between elevations 606.0 and 624.8. 
The total increase in volume of sediment below elevation 624.8 was calculated to be only 
217 acre-feet. 

14. TRAP EFFICIENCY OF THE RESERVOIR 

For the period of operation from 1983 to 1987, Mark Twain Lake has a trap efficiency of 
92 percent. This was based on the method of Gunnar M. Brune, presented in Transactions 
of the American Geophysical Union, Volume 34, Number 3, June 1953, pages 407-418. 
A capacity-inflow ratio of 1.23 was used (Item 33, Plate 35). Table 7 presents 
descriptions of the sampling site locations. Plates 57-67 provide the sediment size 
distributions based on sediment samples collected 29 April 1988. 

15. DOWNSTREAM CHANNEL AND RESERVOIR OPERATION 

A separate study is ongoing concerning changes in the downstream regime. Nine ranges 
have been established in the re-regulation pool, and an additional twelve ranges have been 
established from the re-regulation dam to the Mississippi River. 
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Inspection trips are made on an annual basis, and the ranges surveyed periodically. 
Higher priority work requested by the Lower Salt River Basin Association did not allow 
this data to be prepared in a suitable format for inclusion in this Report of Sedimentation. 
Information concerning this downstream data may be obtained by contacting the 
Engineering Division, Potamology Section, of the St. Louis District. 

16. EFFECT ON WATER SUPPLY CONTRACT 

The joint-use pool originally had 457,000 acre-feet of storage, of which 20,000 acre-feet 
was allocated for water supply. Of the total joint-use storage, only 7,366 acre-feet had 
been depleted by 1987, a reduction of 1.6 percent. Due to the small amount of storage 
depleted, the existing water supply contract should not be changed. In the future, if 
sediment distribution decreases the amount of joint-use storage to the extent that any 
project purpose is affected, the District Engineer shall make an equitable redistribution of 
the storage allocation served by the project. Information concerning future sedimentation 
and any redistribution of storage allocations shall be made available to the Missouri State 
Water Resou , es Board. 

17. SUMMARY 

The computed rate of sediment deposition, 4,183 acre-feet per year, is substantially lower 
than the predicted rate of 11,500 acre-feet per year, which was the expected yearly 
sedimentation rate computed before the operation of the project. The results show that an 
insignificant amount of sedimentation is occurring in the lower-zone of the flood control 
pool. For the period 1983-1987, the calculations indicate that 37.3 percent of the 
sedimentation occurred above the joint-use pool. As previously stated, a significant 
portion of the volume of sediment above elevation 624.8 may be attributed to variances 
between the 1982 and previous surveys. Future surveys should be conducted in a manner 
to be consistent with the previous surveys. For the entire period of operation, the amount 
of storage lost below elevation 606.0 is only about 2,621 acre-feet per year, or about 23 
percent of the predicted rate. 

Based on the results of the 1987 resurvey, in 20 years (2007) the inactive pool will have 
lost approximately 19,640 acre-feet of storage to sediment accumulation, or about 23 
percent of its capacity; the joint-use pool will have lost in 20 years approximately 43,470 
acre-feet of capacity, or about 9.5 percent. A summary of reservoir sedimentation is 
shown on ENG Form 1787 (Plates 55 and 56). 

18. RECOMMENDATION 

Current budgeting guidance limits potential funding for future sediment surveys. A 
resurvey schedule of five to ten years for the sedimentation ranges will be maintained until 
the sedimentation rate has been verified. After the sedimentation rate has been verified, 
funding for additional surveys will be unlikely until the sediment deposition is anticipated 
to impact on project operations. 
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Table 1. Monthly Precipitation and Runoff for Mark Twain Lake (Sept. 
1983 - Sept. 1987). 

Maximum Minimum Average Average 
Rainfall Rainfall Rainfall Runoff Runoff 

Month (inches) (inches) (inches) (inches) (percent) 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

2.43 

4.11 

4.77 

6.05 

5.17 

4.12 

5.95 

5.87 

9.58 

7.47 

11.29 

3.95 

0.05 

0.33 

0.99 

1.46 

3.90 

3.99 

2.20 

1.04 

3.04 

4.17 

1.77 

2.51 

1.24 

2.41 

3.16 

2.82 

4.56 

3.74 

4.24 

3.44 

4.88* 

5.60 

6.49 

3.27 

0.44 

1.63 

1.90 

1.16 

1.08 

0.78 

0.36 

0.34 

0.36 

1.64 

1.97 

1.36 

35.5 

67.6 

60.1 

41.1 

23.7 

20.9 

8.5 

9.9 

7.4 

29.3 

30.4 

41.6 

* September average based on five years. All others based on four years. 



Table 2. Annual Precipitation and Runoff for Mark Twain Lake (1983
1987). * 

Average Daily 
Water Rainfall Runoff Runoff Runoff 
Year (inches) (inches) (percent) (cfs) 

1984 48.34 15.31 31.7 2,615 

1985 48.85 14.74 30.2 2,518 

1986 46.89 15.26 32.6 2,606 

1987 41.11 10.05 24.4 1,715 

Maximum 48.85 15.31 32.6 2,615 

Minimum 41.11 10.05 24.4 1,715 

Average 46.30 13.84 29.7 2,364 

* Precipitation based on Monroe City gage. Runoff based on USGS flow data at Center and 
Mark Twain Lake inflows. 



Table 3. Elevation Versus Capacity for Mark Twain Lake (1987). 

Elevation Original Capacity 1987 Capacity 
(feet, NGVD) (acre-feet) (acre-feet) 

520 
525 
530 
535 
540 
545 
550 
555 
560 
565 
567.2 
570 
575 
580 
585 
590 
595 
600 
605 
606.0 
610 
615 
620 
624.8 
625 
630 
635 
638.0 

0 
172 
743 

1,985 
4,285 
9,035 

17,867 
31,406 
50,150 
74,448 
87,027 

104,716 
141,508 
185,196 
236,332 
295,388 
362,886 
439,401 
525,560 
543,994 
622,607 
732,139 
854,997 
986,079 
991,779 

1,145,045 
1,316,103 
1,428,055 

0 
0 

210 
927 

2,875 
7,272 

15,752 
28,938 
47,330 
71,275 
83,699 

100,856 
136,699 
179,438 
229,625 
287,732 
354,280 
429,846 
515,056 
533,300 
611,783 
721,152 
843,849 
974,775 
980,388 

1,131,470 
1,300,345 
1,410,987 



Table 3A. Elevation Versus Change in Capacity for Mark 
Twain Lake. 

Elevation Change in Capacity 
(feet, NGVD) 1983-87 (acre-feet) 

567.2 -3,328 

606.0 -10,694 

624.8 -11,304 

638.0 -17,068 



Table 4. Area Data by Reach for Mark Twain Lake, Elevation 638.0 feet. 

Quadrilateral Surface 
Area Area 

Reach (acres) (acres) 

Dam-IA 
1A-2A 
9A-11A 
11A-16A 
16A-34A 
34A-35A 
35A-36A 
36A-37Al 
37Al-40AB 
40AB-41AB 
41AB-42AB 
42AB-43B 
43B-44B 
44B-45B 
45B-46B 
46B-END 
2A-3A 
3A-4AB 
4AB-5B 
SB-END 
6A-7A 
7A-8B 
SB-END 
lOAB-END 
12A-13B 
13B-END 
14A-15B 
15B-END 
17A-18A 
18A-26A 
26A-28A 
28A-31AB 
31AB-32B 
32B-END 
19A-20A 

112 
640 
865 
953 

1,820 
1,252 

463 
416 
271 
324 
330 
445 
287 
224 
384 
265' 
161 
284 
201 

99 
526 
288 
151 
67 

151 
126 
434 
153 
767 

1,078 
1,014 

647 
323 
212 
616 

198 
1,887 
1,272 
1,531 
2,348 
1,708 
1,032 
1,095 
1,241 

775 
745 
765 
630 
680 
416 

1,419 
494 
953 
362 
334 

2,278 
427 
521 
169 
257 
182 
536 
199 

1,086 
1,411 
1,878 
1,727 

646 
800 

1,125 



Table 4. Area Data by Reach for Mark Twain Lake, Elevation 638.0 feet (Continued). 

Quadrilateral Surface 
Area Area 

Reach (acres) (acres) 

20A-21B 
21B-22B 
22B-23B 
23B-END 
24B-END 
25B-END 
27B-END 
29AB-30B 
30B-END 
33AB-END 
37AB-38B 
38B-39B 
39B-END 
47B-48B 
48B-END 

TOTAL 

572 
242 
73 
30 
82 
41 
74 

230 
341 
133 
395 
289 
93 

145 
65 

1,304 
999 
388 
130 
195 
55 

126 
528 
480 
292 
679 
425 
144 
200 
194 

39,266* 

* 	 Published surface area at elevation 638.0 is 38,500 acres. Difference represents 1.78 % 
increase which can be attributed to error in digitization. Discrepancy is compensated for 
in adjustment of final sediment volumes. 



Table SA. Range Cross Section Data for Mark Twain Lake, Elevation S67.2 feet. 

Original Change in 
Cross-Sectional Cross-Sectional 

Area Area, 1982-1987 
Range (sq. ft) (sq. ft) 

lA 
2A 
3A 
4AB 
SB 
6A 
7A 
8B 
9A 
lOAB 
llA 
12A 
13B 
14A 
lSB 
16A 
17A 
18A 
19A 
20A 
21B 
22B 
23B 
24B 
2SB 
26A 
27B 
28A 
29AB 
30B 
31AB 
32B 
33AB 
34A 

S6,897 
S4,63S 
22,012 

* 

61,941 

64,2S6 
4,S20 

S4,261 
9,07S 

9,816 

8S,947 
4,9S2 
2,913 
2,038 

171 

S46 

1,832 
17,862 

-1,149 
-873 

-1,470 

-l,S36 

-832 
-131 

-2,966 
-661 

-780 

-6,773 
-1,141 

-216 
+130 
-171 

-131 

-149 
-832 

* "--" indicates cross-section does not extend below elevation S67.2. 



Table 5A. Range Cross Section Data for Mark Twain Lake, Elevation 567.2 feet 
(Continued). 

Original Change in 
Cross-Sectional Cross-Sectional 

Area Area, 1982-1987 
Range (sq. ft) (sq. ft) 

35A 
36A 
37Al 
37A2 
38B 
39B 
40AB 
41AB 
42AB 
43B 
44B 
45B 
46B 
47B 
48B 

3,386 -108 
1,597 -217 

521 -191 
* 

* "--" indicates cross-section does not extend below elevation 567 .2. 



Table SB. Range Cross Section Data for Mark Twain Lake, Elevation 606.0 feet. 

Original Change in 
Cross-Sectional Cross-Sectional 

Area Area, 1982-1987 
Range (sq. ft) (sq. ft) 

lA 
2A 
3A 
4AB 
SB 
6A 
7A 
8B 
9A 
lOAB 
llA 
12A 
13B 
14A 
15B 
16A 
17A 
18A 
19A 
20A 
21B 
22B 
23B 
24B 
25B 
26A 
27B 
28A 
29AB 
30B 
31AB 
32B 
33AB 
34A 

142,390 
127,809 
61,S06 
23,914 

2,354 
153,207 
27,878 

1,883 
213,828 

33,507 
175,761 
41,491 
11,596 
97,482 

2,972 
321,486 
183,305 
72,377 
89,553 
45,171 
13,063 

596 
* 

56,642 
5,9S6 

27,931 
3,283 

2,841 
1,058 

22,056 
140,17S 

-1,505 
-323 

-1,080 
-611 
-S41 

-1,611 
-1,SlO 

-482 
-740 
+81 

-3,187 
-284 

-70 
-868 
-4S9 

-7,761 
-3,730 

-602 
-314 

-1,070 
-967 

+105 

-639 
-435 

+248 
-809 

-498 
-146 

+407 
-1,564 

* "--" indicates cross-section did not extend below elevation 606.0. 



Table 5B. Range Cross Section Data for Mark Twain Lake, Elevation 606.0 feet 
(Continued). 

Original Change in 
Cross-Sectional Cross-Sectional 

Area Area, 1982-1987 
Range (sq. ft) (sq. ft) 

35A 
36A 
37Al 
37A2 
38B 
39B 
40AB 
41AB 
42AB 
43B 
44B 
45B 
46B 
47B 
48B 

102,433 
68,537 
24,651 
13,522 

42 
* 

14,091 
7,000 
2,687 

554 

16 

-2,026 
-807 
-819 
-139 
+30 

-657 
-1,264 

-486 
+67 

+16 

* "--" indicates cross-section did not extend below elevation 606.0. 



Table SC. Range Cross Section Data for Mark Twain Lake, Elevation 624.8 feet. 

Original Change in 
Cross-Sectional Cross-Sectional 

Area Area, 1982-1987 
Range (sq. ft) (sq. ft) 

lA 
2A 
3A 
4AB 
SB 
6A 
7A 
8B 
9A 
lOAB 
llA 
12A 
13B 
14A 
lSB 
16A 
17A 
18A 
19A 
20A 
21B 
22B 
23B 
24B 
2SB 
26A 
27B 
28A 
29AB 
30B 
31AB 
32B 
33AB 
34A 

.·~ 

18S,987 
164,963 
82,24S 
S7,145 
14,392 

200,018 
S6,479 

8,124 
292,210 
SS,281 

236,618 
61,243 
26,94S 

169,7SS 
14,921 

443,206 
297,698 
119,2S2 
lS0,415 
91,S72 
37,669 
6,407 
1,26S 
1,904 
4,305 

134,376 
21,839 
94,911 
2S,288 

3,289 
24,634 
10,S73 
37,709 

231,7S3 

-1,629 
-283 

-1,082 
-1,921 

-43S 
-1,S3S 
-1,473 

-SS4 
-769 

+110 
-3,172 

-2S8 
-12 

-602 
-73S 

-7,7S6 
-3,449 

-S68 
-144 

-1, 129 
-1,068 
+191 

+77 
+17 
-144 
-602 
-S78 

-62 
-1,038 

-167 
-4S4 
-464 

+387 
-1,807 



Table SC. Range Cross Section Data for Mark Twain Lake, Elevation 624.8 feet 
(Continued). 

Original Change in 
Cross-Sectional Cross-Sectional 

Area Area, 1982-1987 
Range (sq. ft) (sq. ft) 

35A 
36A 
37Al 
37A2 
38B 
39B 
40AB 
41AB 
42AB 
43B 
44B 
45B 
46B 
47B 
48B 

167,328 
120,670 
50,317 
28,968 
23,020 

408 
38,818 
20,244 
24,503 
20,566 
5,217 
1,192 
1,277 
6,371 
1,420 

-2,206 
-665 
-597 
-160 

-75 
-41 

-715 
-1,530 
-1,427 

+39 
-234 

-33 
-343 

-53 
+28 



Table SD. Range Cross Section Data for Mark Twain Lake, Elevation 638.0 feet. 

Original Change in 
Cross-Sectional Cross-Sectional 

Area Area, 1982-1987 
Range (sq. ft) (sq. ft) 

IA 
2A 
3A 
4AB 
SB 
6A 
7A 
8B 
9A 
lOAB 
llA 
12A 
13B 
14A 
lSB 
16A 
17A 
18A 
19A 
20A 
21B 
22B 
23B 
24B 
2SB 
26A 
27B 
28A 
29AB 
30B 
31AB 
32B 
33AB 
34A 

217,433 
191,66S 
97,401 
81,37S 
2S,626 

234,613 
80,239 
16,102 

348,9SS 
73,246 

279,817 
76,636 
43,9S7 

228,33S 
26,281 

S31,249 
38S,79S 
1S3,417 
194,234 
132,043 
S8,4Sl 
18,489 
9,804 

10,170 
IS, lSl 

194,033 
3S,498 

149,428 
S0,771 
18,103 
47,180 
26,322 
S2,266 

310,986 

-1,660 
-2SO 

-1,083 
-1,891 

-348 
-1,S48 
-1,S13 

-380 
-761 

+174 
-3,149 

-30S 
+49 
-7S3 
-868 

-8,014 
-3,377 

-S07 
-112 

-1,072 
-1,114 

+43 
+2SO 
+46 
-292 
-SS8 
-S93 
-729 

-1,00S 
-48 

-328 
-S16 

+410 
-1,9SS 



Table 5D. Range Cross Section Data for Mark Twain Lake, Elevation 638.0 feet 
(Continued). 

Original Change in 
Cross-Sectional Cross-Sectional 

Area Area, 1982-1987 
Range (sq. ft) (sq. ft) 

35A 
36A 
37Al 
37A2 
38B 
39B 
40AB 
41AB 
42AB 
43B 
44B 
45B 
46B 
47B 
48B 

218,066 
158,914 
71,566 

. 43,245 
49,578 
10,693 
63,270 
39,532 
54,176 
44,928 
27,513 
23,979 

8,769 
19,258 
11,560 

-2, 168 
-624 
-435 
-105 

-64 
-155 
-585 

-1,572 
-1,420 
+108 
-267 
-161 
-351 
-575 
+11 



Table 6A. Sediment Deposition by Reach for Mark Twain Lake, 
Elevation 567.2 feet. 

Sediment Deposited 
Reach 1983-1987 (acre-feet) 

Dam-lA 
1A-9A 
9A-11A 
11A-16A 
16A-34A 
34A-35A 
35A-36A 
36A-37Al 
37Al-40AB 
40AB-41AB 
41AB-42AB 
42AB-43B 
43B-44B 
44B-45B 
45B-46B 
46B-END 
2A-3A 
3A-4AB 
4AB-5B 
5B-END 
6A-7A 
7A-8B 
8B-END 
lOAB-END 
12A-13B 
13B-END 
14A-15B 
15B-END 
17A-18A 
18A-26A 
26A-28A 
28A-31AB 
31AB-32B 
32B-END 
19A-20A 

54 
308 
394 
852 
872 
96 
79 
45 

4 
* 

136 
213 

127 

0 
21 

13 

47 
30 
10 

26 

* "--" indicates cross-section did not extend below elevation 567.2. 



Table 6A. Sediment Deposition by Reach for Mark Twain Lake, 
Elevation 567.2 feet (Continued). 

Sediment Deposited 
Reach 1983-1987 (acre-feet) 

20A-21B 
21B-22B 
22B-23B 
23B-END 
24B-END 
25B-END 
27B-END 
29AB-30B 
30B-END 
33AB-END 
37A2-38B 
38B-39B 
39B-END 
47B-48B 
48B-END 

TOTAL 

* 

2 

3,328 

* "--" indicates cross-section did not extend below elevation 567.2. 



Table 6B. Sediment Deposition by Reach for Mark Twain Lake, 
Elevation 606.0 feet. 

Sediment Deposited 
Reach 1983-1987 (acre-feet) 

Dam-IA 
1A-9A 
9A-11A 
11A-16A 
16A-34A 
34A-35A 
35A-36A 
36A-37Al 
37Al-40AB 
40AB-41AB 
41AB-42AB 
42AB-43B 
43B-44B 
44B-45B 
45B-46B 
46B-END 
2A-3A 
3A-4AB 
4AB-5B 
5B-END 
6A-7A 
7A-8B 
8B-END 
lOAB-END 
12A-13B 
13B-END 
14A-15B 
15B-END 
17A-18A 
18A-26A 
26A-28A 
28A-31AB 
31AB-32B 

99 
505 
519 

1,249 
1,474 

423 
275 
491 
511 
394 

-172* 
-247 

0 
** 

2,587 
-195 

-63 
21 

1,025 
266 

23 
-1 
25 

3 
197 
22 

387 
267 

71 
-402 

-24 

* Negative sign indicates increase in storage. 

** "--" indicates cross-section did not extend below elevation 606.0. 




Table 6B. Sediment Deposition by Reach for Mark Twain Lake, 
Elevation 606.0 feet (Continued). 

Sediment Deposited 
Reach 1983-1987 (acre-feet) 

32B-END 
19A-20A 
20A-21B 
21B-22B 
22B-23B 
23B-END 
24B-END 
25B-END 
27B-END 
29AB-30B 
30B-END 
33AB-END 
37A2-38B 
38B-39B 
39B-END 
47B-48B 
48B-END 

TOTAL 

5 
256 
491 
155 

1 
** 

6 
32 

-42* 
57 
2 

10,694 

* Negative sign indicates increase in storage. 

** "--" indicates cross-section did not extend below elevation 606.0. 




Table 6C. Sediment Deposition by Reach for Mark Twain Lake, 
Elevation 624. 8 feet. 

Sediment Deposited 
Reach 1983-1987 (acre-feet) 

Dam-lA 
1A-9A 
9A-11A 
11A-16A 
16A-34A 
34A-35A 
35A-36A 
36A-37Al 
37Al-40AB 
40AB-41AB 
41AB-42AB 
42AB-43B 
43B-44B 
44B-45B 
45B-46B 
46B-END 
2A-3A 
3A-4AB 
4AB-5B 
SB-END 
6A-7A 
7A-8B 
8B-END 
lOAB-END 
12A-13B 
13B-END 
14A-15B 
15B-END 
17A-18A 
18A-26A 
26A-28A 
28A-31AB 
31AB-32B 
32B-END 

87 
487 
603 

1,419 
1,478 

504 
342 

-422* 
379 
422 
401 
150 
33 
14 

143 
178 
211 
577 
211 

44 
831 
417 
262 

1 
41 
13 
91 
33 

430 
280 

-115 
57 

157 
66 

* Negative sign indicates increase in storage. 



Table 6C. Sediment Deposition by Reach for Mark Twain Lake, Elevation 624.8 
feet (Continued). 

Sediment Deposited 
Reach 1983-1987 (acre-feet) 

19A-20A 
20A-21B 
21B-22B 
22B-23B 
23B-END 
24B-END 
25B-END 
27B-END 
29AB-30B 
30B-END 
33AB-END 
37A2-38B 
38B-39B 
39B-END 
47B-48B 
48B-END 

TOTAL 

187 
351 
744 

2 
8 
2 
1 

22 
94 
10 

-26* 
40 
31 

2 
9 

** 

11,304 

* Negative sign indicates increase in storage. 

** "--" indicates cross-section did not extend below elevation 624.8 




Table 6D. Sediment Deposition by Reach for Mark Twain Lake, 
Elevation 638c 0 feet. 

Sediment Deposited 
Reach 1983-1987 (acre-feet) 

Dam-lA 
1A-9A 
9A-11A 
11A-16A 
16A-34A 
34A-35A 
35A-36A 
36A-37Al 
37Al-40AB 
40AB-41AB 
41AB-42AB 
42AB-43B 
43B-44B 
44B-45B 
45B-46B 
46B-END 
2A-3A 
3A-4AB 
4AB-5B 
SB-END 
6A-7A 
7A-8B 
8B-END 
lOAB-END 
12A-13B 
13B-END 
14A-15B 
15B-END 
17A-18A 
18A-26A 
26A-28A 
28A-31AB 
31AB-32B 
32B-END 
19A-20A 

127 
656 
648 

1,519 
1,770 

671 
334 
449 
623 
464 
479 
178 

6 
25 
57 

165 
2,990 

710 
242 

73 
1,142 

168 
23 
5 

29 
14 

188 
85 

360 
303 
337 
265 
132 
104 
246 



Table 6D. Sediment Deposition by Reach for Mark Twain Lake, 
Elevation 638.0 feet (Continued). 

Sediment Deposited 
Reach 1983-1987 (acre-feet) 

20A-21B 
21B-22B 
22B-23B 
23B-END 
24B-END 
25B-END 
27B-END 
29AB-30B 
30B-END 
33AB-END 
37A2-38B 
38B-39B 
39B-END 
47B-48B 
48B-END 

TOTAL 

559 
839 
-70* 
-17 

-7 
5 

-22 
139 
32 
-5 
92 

-51 
-21 

4 
5 

17,068 

* Negative sign indicates increase in storage. 



Table 7. Descriptive Locations of Sediment Sampling Sites (29 April 
1988). 

Site 
Identification Description 

MTEM 


MTFF 


MTIC 


MTLC 


MTLI 


MT22 

MT 33 

MT 66 

MT77 

MT 88 

MT99 

Near the confluence of the Elk and Middle Forks. 

Near Range 28A. 


North Fork at Highway FF. Near Range 43B. 


Upper end of Indian Creek near Range 8B. 


Upper end of Lick Creek on Range SB. 


Extreme upper end of Little Indian Creek. No 

range nearby. 


Near center of main body of lake, opposite from 
Spalding Recreation Area (Old Joanna Bridge 
Site). Between Ranges lA and 6A. 

Upstream side of Route J bridge (Lick Creek) 
near Black Jack Marina. Near Range 3A. 


On South Fork, upstream of Highway 107 bridge. 

Near Range 18A. 


On North Fork, upstream of Highway 107 

bridge. Near Range 34A. 


On South Fork, upstream of Highway 154 bridge. 

Near Range 20A. 


On North Fork, upstream of Highway 24 bridge. 
Near Range 40AB. 
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DEPARTMENT OF THE ARM 
RESERVOIR SEDIMENT CORPS OF ENGINEERS 

DATA SUMMARY Mark Twain Lake 
NAME OF RESERVOIR 

:_,, " DATA SHEET NO. 

I. OWNER D.A. Corns of Ensrineers 2. STREAM Salt River ~- STATE Missouri. 
::?: 

Ralls< 4. SEC.23&26 TWP. 55N RANGE 7W 5. NEAREST P 0. Center 6. COUNTY 
0 

7. LAT.39 o 31' 29"LONG.91°38'36" 8. TOP OF DAM ELEVATION 653.0 9. SPILLWAY CREST ELEV. 63 9. 0 11 

10. STORAGE 11. ELEVATION 12. ORIGINAL 13. ORIGINAL 14. GROSS STORAGE, 15. DATE 
ALLOCATION TOP OF POOL' SURFACE AREA. ACRES CAPACITY. ACRE·FEE1 ACRE·FEET STORAGE BEGAr 

a. FLOOD CON1ROL 638. 0 38,580 884,061 l,4L.8,U.J.J Sept. 
0:: b. MULTIPLE USE 606.0 18,650 456 '96/ '!:__/ .)4J,'::!'::!4 1983 
0 
> c. POWER -- -- -- --
0:: 
w d. WATER SUPPLY -- -- -- 16. DATE NOR· 
CJ) -- MAL OPER. BEGA w 

IRRIGATION -- -- --0:: e. --
f. CONSERVATION -- -- -- -- Sept. 
g. INACTIVE 567 .2 5,970 I 87 ,027 87 '027 1983 

17. LENGTH OF RESERVOIR 134.9 3/ MILES 
1 

AV. WIDTH OF RESERVOIR U.4.J MILE: 

8 18. TOTAL DRAINAGE AREA 2,318 SQ. Ml. 22. MEAN ANNUAL PRECIPITATION j ';) • / 5 ( 39 ) INCHE 
I · -

9.43 { bb ) ·
CJ) 19. NET SEDIMENT CONTRIBUTING AREA2 .258 SQ. Ml. 23. MEAN ANNUAL RUNOFF INCHE 
0:: 

MILES: AV. WIDTH 18 MEAN ANNUAL RUNOFF 1, 165 '7 2 7 ( 66 )
::: 120. 

LENGTH 129 MILES 24. AC ..F 1 

MAX. ELEV. 1000 :MIN. ELEV. 515 25. ANNU_~':_ TEMP: ME~ ~· ~ANGE _'),0 to 108~J~ 21. 

26. DATE OF 
SURVEY 

Sept. 1983 

(date of 
operation) 

Sept.-Oct. 
1987 

25. DATE OF 
SURVEY 

Sept. 1983 

<
f
< Sept.-Oct.0 

> 1987 
w 
> 
0:: 26. DATE OF 
::::> SURVEYCJ) 

Sept. 1983 

Sept. -Oct. 
1987 

25. DATE OF 
SURVEY 

Sept. 1983 

·Sept. -Oct. 
tl987 

27. 28. 29. TYPE OF 30. NO. OF RANGES 31. SURFACE 32. CAPACITY, 33. C I. RATIO, 
PERIOD ACCL. SURVEY OR CONTOUR INT. AREA, ACRES ACRE-FEET AC.-F<. PER AC..F1 
YEARS YEARS ~ 

Range (D) 49 38,580 1,428,055 l. 23 

4.08 4.08 

Range (D) 49 38,580 1,410,987 l. 21 

34. PERIOD 
ANNUAL 

35. PERIOD WATER INFLOW, ACRE-FEET 36. WATER IN FL. TO DATE, AC.-FT 

PRECIPITATION a. MEAN ANNUAL b. MAX. ANNUAL c. PERIOD TOTAL a. MEAN ANNUAL b. TOTAL TO DA1 

46.1 1, 714, 942 ~ I 6,859,,768 l.i I 6,8'59", 768 4 
4 I -

4/ 
-

1,898,303 1,714,942 
- -

37. PERIOD CAPACITY LOSS, ACRE-FEET 38. TOTAL SED. DEPOSITS TO DATE, ACRE-FEET 

a. PERIOD TOTAL b. AV. ANNUAL c.PER SQ. Ml.-YEAR a. TOTAL TO DATE b. AV. ANNUAL c. PER SQ. Ml.·YU 

17,068 4,183 1.85 17,068 4,183 1.85 

39. AV. DRY WGT.,. 40.SED. DEP., TONS PER SQ. Ml.-YR. 41.STORAGE LOSS, PCT. 42. SEO. INFLOW. PPM 
LBS. PER CU. FT. a. PERIOD b. TOTAL TO DATE a.AV. ANN. b. TOT. TO DATE a. PERIOD b. TOT. TO DA' 

29.1 1,174 1,174 0.29 1.20 1,160 1,160 

EHG FORM 
PREVIOUS EDITIONS ARE OBSOLETE.1787NOV 65 

PLATE 55 



'· .:,, 

26. DATE OF 43. DEPTH DESIGNATION RANGE IN. FEET BELOW, AND ABOVE, CREST ELEVATION 

suRvd3ottotn-100 p_00-85 85-70 70-55 55-40 40-25. 25-10 10-Cr~st 
PERCENT OF TOTAL SEDIMENT LOCATED WITHIN DEPTH DESIGNATION 

Sept. 1983 
7.4 6.2 6.8 16. 7 tL6. 7 10.2 10.4 25.6 

Sept. -Oct. 
1987 

26. DATE OF 44. REACH DESIGNATION PERCENT OF TOTAL ORIGINAL LENGTH OF RESERVOIR 

SURVEY 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 -105 -110 -115 -120 -125 

PERCENT OF TOTAL SEDIMENT LOCATED WITHIN REACH DESIGNATION 

Sept. 1983 
'' 

~6.3 22.0 12. 5 8.0 tl5.3 8,7 5.0 0.9 0.3 1. 0 

Sept. -Oct. 
1987 
45. RANGE IN RESERVOIR OPERATION 

WATER YEAR MAX. ELEV. MIN. ELEV. INFLOW, AC.-FT. WATER YEAR MAX. ELEV. MIN. ELEV. INFLOW, AC..FT. 

1984 613.18 596.88 1,898,303 

1985 629.87 596. 60 1,832,823 

1986 630.56 600.22 1,886,852 

1987 627 .12 600.12 1,241, 790 . 

46. ELEVATION-AREA-CAPACITY DATA 

ELEVATION AREA CAPACITY ELEVATION AREA CAPACITY ELEVATION AREA CAPACITY 
520 0 0 565 5 ,208 71,275 605 17,866 .515,056 
525 0 0 567 .2 5,741 83,699 606.0 18,283 5-33 ,300 
530 I, 6 210 570 6,434 100,856 610 20,251 611, 783 
535 163 927 575 7 '7 52 136,699 615 22,872 721,152 
540 395 2,875 580 9,180 179,438 620 25' 601 843,849 
545 1, 07 9 7 ,272 585 10,688 22 9' 62 5 624. 8 2 8 '3 61 974,775 
550 1, 948 15,752 590 12 ,2 98 287,732 625 28,479 980,388 
555 2,958 28,938 595 14,034 354,280 630 31,996 0-,131, 470 
560 4,039 4 7 ,330 600 15,897 42 9 '84 6 635 35,673 ~.300,345 
47. REMARKS AND REFERENCES 638. 0 38,580 1,410,987 

1/ Elevat ion of top of gates in closed position. Flood control pool (638.0) was 
used in items 19, 31, 32, 33' 41, 43. 

') I .....,_, Includes 20,000 acre-feet for water supply. 
3/ 50~8 miles, Salt Rive~ .and North Fork; 20.0 miles, South Fork; 29.3 miles, 

Middle Fork; 12.2 miles, Elk Fork; 13.3 miles, Lick Creek; 9.3 miles, Indian 
Creek. 

!!_/ For period 10/1/83 through 9/30/87 

48. AGENCY MAKING SURVEY 
50. DATE FEB 9 2 

49. AGENCY SUPPLYING DATA u. s. Army Corps of Engineers, SLD 

,,;_U.S. OO\'K1'l~.t.:I\:- HtH'TJN: ::?·l·~: l;.::- ;.-:-:;:._ ;~-; 
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GRADATION CURVES 

•; • 
HYDROMETERU.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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30 I f t 1 I 1 I I I I 1
_l_: ~ t I 1 I i "j I t.-.L I 1 

'__]___ _ I I I I ! I I I I 1 


L,___,_!_ ~'-•- __,_ LLL I I I II
I I I I I I I I I I I 'ao 

20, I ......... -·--·-LL..!....! - 1-1-~l _J___ 

I I I I I I I I I I 


-1-->-:-- -,-- ·11 '-'- - e- ,_.L i--,-1- i - II ·11--jf . I.. 

. 	 1--1- - ~ I~· -

f- I I I I I 1 I ..._ .!_ I I I I 
I '-----,---·f ----,-··jllj I I I 11 190 

10 I ·-- . ·- L - _J._ -1-- L L._l_I - . -· I I I 

- : -- .. !. -· - - +-1-L~- l ~ l-'-f -+ 
->-->----- .! 1--- ----'-'-· - L-~~ I 

1 . !. __ ~-~-.J_ Ll_2- I. ,_,L._.!. _l.. 1-..-.LL .. 

QI I I I I I I I I I I I I I 


1100 
500 100 50 10 > • 0.5 0.1 0.05 0.01 0.005 0.0 I 

GRAIN SIZE IN MILLIMETERS 

SANDGRAVEL 	 ·SILT OR CLAY
COBBLES 

COARSE I FINE COARSE MEDIUM FINE 	 . ····- --···------------' 
PROJECT US CORPS OF ENGINEERSPl·PLCLASSIFICATION NAT.WT.% I LLEL. or DEPTH 


Grav CLAY w1th _Qc.ggn!_cs _ 

SAMPLE NO. 

-~?4. sMT 22-0 
--·-----• I BORING NO. r DATE 7-1-88

I I I 	 II I IDrY"Wetght-= 12.9 pcf~~ *'..! [.~~9.~m ------·-· --· ··--·- ... -- . ··-··-- ···--·-...---· • l..UHT lOUIS. WISSOUN 
()') 
l\) 









- - - - - - - - - - - - l• - -I-- GRADATfON CURVES 
U.S. STANDARD SIEVE OPENING IN INCHEs··-, U.S. STANDARD SIEVE NUMBERS 

~ 

5 l 3 a6 4 3 2 11 I ~ 3 4 6 810 1416 20 30 40 60 100140200 


1 ~ ~ ~ ....11 I I I I I j .L 
_J_L_I_ I I I I l•~J_J_ 

: -~ : : I • I I I 
··-···- . . - -· ~"d-1-I ,I I I I I I 
_LL .U _ r 1 

1 
1 1 1 1 11 I I I ld.J~-

I I I I
,-----;-r:i-,_. I I : 

1 _,_ - I I 

)·:::::::::::.::-!~SI' . ··~== ===: I I=""'..... --
_LL I 1,_ -·--+ I I 

___ _! I I 
I I I I I 

l_.L . I -- __! I '1 I ••.l I I I 1---
I L. ! ___ ._I._. I -~ 

- ... I I I ,, 
LL. J__ ,_ .• I I I I I I ~l-l--l-+--1-4-1 

, , 1 1 • 

I I I 1-1-l..µ... 
l--ll--+-'l'"-1-:-

I I I -

LL 

~--L.-.1-: ·--l+·i I... ->-:-'H-i 
I I 

I I I 

l_L ll-1-1- k'l-t_ -
JH+WI-~ 

I . ! 
I ·I 
I I I I I d I 
1 .Wj_j_l I K I 
I I 
1 • _ ! _) ·rr1-
• • r ! 1_1 n 1 , 1 
I 1 -r II I I I 
__ 1 _ ' 

I - -l-1 ~ I I I 
__J_J__ . ·I 1 I I I I I ·-1-1-1-1 I I I I I 

II. 
I I I I I 
I I I I 1_ 
I I I I • 

-

..1-1-1-i-~ 

1_1_.1 -·- I I I • • ·-·-I·{+
I I I I I MI I I I I I I 11 1 

co2 4f!2f! en100 -i . '- _ I . IL! .J II ...11.t.·...LJ . I I -i 
 (Q-•-1---J-- ~----'-LLL'- ! L,_!._L_ 

- I . I - - --· .L H+· i .! ··· l·· '--l '-+ ··--H- l I 


- - --·-L ---·- ... J -~--- -·-
1 I I I l I .I I I I I 


90 1 _ 1 ._ _ ~ ...!.._ U_L.. ! .. J .• r.... J ....J. 

1 I I I I I I I I I I 


- !._. l,:'=:_,=JJ..:_i·r-.ci· J.11 I 

I . L ..... -~ ....LL.LL_ [ I __ !_J _I ___LL 

80. : : 
..........~i---'--'-·I ( __ ---·----·--~--,-·11·-;-i ... --1-,~ --· .......... .I. f_,__._
+ .I ...... -- - .L LLL ! • I,_ L .J.i---1- _ 
·- . ! ·-->-1-L.LJ_I_! •. .!. L_.L.J_c.-!...L.! 1I I I I I I I I I I I I 
 J:1

(!)J: 70~ I- - I . -· .!.... LL..!... I ...... I -l-!-i---1- __
... -r-··. I I I I I I I I • I I __ 
 i.ijC!J - - ~ .. , ....... ·::: :-c. L!_L j. "j I II'!: ,_LL.! 
 ;:iii 
 I . f _,_ - ,_ I I I I I I I I I .L ___
;: - -- -1- · I'- ·· -· ··· ·r-· i -i--i- 1 , • 1 1 1 • 
 >
6Ql-l--1--~T--H-H+-Hf-t--+-!-~:-:--r.t+t-:Hr.-+-:t--:-t---7-::-H-;tT-Hr.t Ol>

Ol a: 
wa: -· ·  vrw CC"z -· <u: 50 . I .!l1..1- -IL- L. l_.!_J__ , _.J1...,L,_! ...JJ__ 
 0 
(.)-·-----:-- -}----- -~-H-·:--:z 1

1-

----•,.-- ."t:=.:_c::)-irlr+-·-j~ ,- 11-1-1 --,-,---,w z 
w(.) I I I II I I I II I I I 

(.)a: 40 
 I . I. - -· ·- -·· J__ L..Ll.._ I - . .!,_ '·· l 
 a: 

a. 
w 

I I - -LLL LLL ! ...!. l u. _, I 

i--LL 
 w 
I _ I I 1 I l I ! LJ1... I I I I 
 a. 

-'-·- l.._1... -~--l I I I I I I I I I 

I I I II I 1 I I I I I I 


30 I I,_.._ I I 1 I ! I I I I I 

I I ~ I I 1 I I I I I I I 


___ _J_ . !_ ... ____I_ LJ._I_, f . J _I I I I 


- ___1__ . ! _____L LLL ! _ LI 1 1 • 1 

I I I I I I I I I I I I 


20 I . lc...1- I 11 I I_ J_l_,_j._!_ __1_1 


- - -- _,__. . I - - - 1-,...l- '--'_1- ! I - L ,_!. . ...J.. _1_!_ 

. I . t_,_ __,_L_,_,_,_! L.!...J.._.l_ 


-'-1--'--··J..._,_,_ __1_!_1_1_1 ,..!.,.!.. I I

0 I I I I I I 1 ! I I I I I 


1 I . 1.-~ -LLL [_!__1_! .. c.J .. 1 I 1 I 

I • '~'-- __ ,!_,_L... LJ..!_! l I I 1_ I 


-'--'---'-- .!.1...-IL-!--'-'-L! .1 I I 1 __

I I ~ 1 lL1......!.- I I I I 1 I I 


0 I .. ,---,--....-,I I j" I I I I I I -,· -r--- I I I -~rltt-l-1 I I 1-111 I I I I .,100 

SOO 100 50 10 0.5 0.1 0.05 0.01 0.005 0.0 I 


GRAIN SIZE IN MILLIMETERS 


SANDGRAVEL ·SILT OR CLAY
COBBLES MEO IUM FINECOARSE I FINE COARSE 

SAMPLE NO. 


MT 33 

r 

~ 

~ 
m 
CJ) 
(>J 

EL. or DEPTH CLASSIFICATION 

Gray CLAY _-~----
-"1-----·······--···-------·-· 

-·------- .. --- - _____... ·-----·-· -·· 

NAT.WT.% LL PL Pl PROJECT US CORPS OF ENGINEERS 

-~~~-'.A- ---i---1-

·--·- ---..j 1---·· 

-0 







l:iHAL l IUN GURVES 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STAND ARD SIEVE NUMBERS HYDROMETER , 
l '·~ 5 i 3 6 810 1416 20 30 40 60 JOO 1402006 4 3 2 12 I 4:SZ! : 4 - -·- ···- -- -- ·- -- ·--··---- n 

100 

QO 

20
80 

I - 1-i- I-LIL! .I .. IJ-.tr-LI .-L- ~ ~ ~ I I i 

I - -1- - _,.J_ LJ._J_ L ~''- L._!.,_LU-L I I I I 
I I - - _J_ LLL. I l - L .-1..1-L . I I ! i- I- L- I I I I 
f .__ ~- ___ J_ _1_1_1__ ! . j _ I.._!. _l_ __!..J 

1 
_ JI ;... I I I I -)! 

I 1 I I I I I I I I I I I I I I I T 

I . I L. I- - - _,_ !..LL t . .w -- '--i-1.W. __J..J_ . J - -, I I I ., 

._,_ I --·--· .L~-L!_I_ J._.! I I I 1 j I I 1 I .. 
'· I I I IL! J .. 11 I I IL.! I I I I l 
I .. L... . - '-- _L L.LJ.._ l D -L ...J. _.!.. __LL . 1 I I I I ' 
1 I I I I I I I I I I I I 1 I I I ' 

->-·- I . _I'- - - - .L. LLL. I . !,... L w. -1.. _J_J_. I i I I \
1 . ! ___ ~ _L LLL ! __ .1 _ t_,_..!_._t __LL 1 • 1 1 1 m---'-+· ·I '-1- -- -· ··t- ~..LL l . {- l.1-+'-f 1--! l 1 ~ 1 -:- --f-! : ,_.__ \ 

70 ·=-- -1--r-· I . _,_,_, H+i- -i. ~-'-t --r'--l-;-. ·, --'- -. I I . \ 

···'-'- _J___. -· .!__ t, LJ _.. 1 • J .. _I. _J·r-~ __l.J_. I ____! I i I ~ 
_,_ _ _L_ . l ___ -· ·-· .! _ _I_l_t_ l . .J I... _!.I-!- ___I _I_ J I I I I 

I I LL I I I I I L IL I I I I 
--1- . -'-· ·-· - - IT ,_._, . -i- - I. I 

60 ---~-1-- t-1- -- -·· +· H·-.- : : :-·>--+-l+ {-- ·- I I I --·-

_L_ . l_f- ·- -- ..L LU-. J - !..rli-l- -+-L 1- I __j_ --- --
1 . ·'-1-·-- _ _!___ !_LL . LLL I _L J I I I 

.._ I- -- __,__ - I. -1- - - ..L- I__!_.!.·- . . J - •-1-t ._L -Lt- I ,_ ·- I I I -
a:-'-- --·- .. !.... - - ,_. I- L!..J.__ .. !,_ ,!_,__1, I I . I - I •• . .I

I I II I I I I I I I I ' I I 
50 I I '-1- - l- t- 1__L_f_ I I _J_ -1.J_ 1. I I 

---'- • [._ _ - !....L!.- I I _, -'-L ! ,_ - -l I--F- :

Lf-. ·f'- - -- --H-H-l_ I - ~~-It->--: -++- l :· II : 

I ·1;-i-i--'-H-1fllj" I I 1 I I I I . -, 

401--i- __L-L- _.I _._. __ --- J___I_•_.!_ J_ . ·'- i._,__.,. -'- __J...!.. [J _._ -· -, 1 ---

I I t I I I 1 
I ! I !....t_!_.! _ 

1
_ l I 1 I I I I 

11 I I I I ,_ _ I I I 

I ·- I '- _ . I I I I I .J,_ I I I I I I I l 
I I I I I I I I I I I I I I I I .. 
I I I I 1 I I I I I I I I I I . ';' ..r 

-!.....,_ • a~• 

I I I I I I I I I I I 1 I I I 
_J_ I I I I I I I I I I 1 1itT1T1 1-.--r--1 • 11 • I I I I I 111 I I I I I I I 

1 . I - I I I I I I I I ~· ·rir l I I d I ' I I ~I I. I I I I I 11 I I I I I I I I 
I . I_,_ I I 1 I 1 r I I I· I 11 I l I d I I I I l I I~ I I I I I 11 I I I I I I I 
I I I I I . ..!_ l_L__! __J___1_1_ . ' • 

I . f . I II I I __!. I ___!...L~il43~~II --,----J::i_J_I_ 1-1 I I II·,- I I 

,__:_ __-+- ·. -: i- -, : ::: : : : : +: ~0! 
I ! !.-- _L I I 1 . I I I I I I . _ 
I . [ -:· =__!_ er I I J I I i I WJ-!-J-'l---J....+--1-;.--,11 

I I I I I I ! J_ L_! 1 I l ' 
I .. j" - - - - -r I I I I J _ L __!_ ...L __!__!_ . I 
-I- . j - - - ---1-11 I , - I I I I I I i 

-11 I I I I I I I 
---~ 

~go 

-n=m+R=!== 
o.bo5o.or0:05o:r O.O0 5oo 

. 

30 1:c1
Cl:r 

(!) w 
;:w 

;: .(O > m> m 0: w0: en·w : 0:z <(
ii: 50 0 

01
z 1w z 
0 w 
0: 60 0 w 0: a. w 

a. 

30 Q 

I RO 
20 

1 0 

b100 
100 50 10 :> I0".5 

GRAIN. SIZE IN MILLIMETERS 

COBBLES GRAVEL SAND -·- ______________JCOARSE FIN.E COARSE MEDIUM FINE ·SILT OR CLAY 


SAMPLE NO. 
 EL. or DEPTH CLASSIFICATION NAT.WT.% · LL'· ·PL Pl PROJECT US CORPS OF ENGINEERS 

MT 66 Gray CLAY ---· _?.!?4~·:....:3::...--i----t---i-
-0 BORING NO. 
r DATE 6-28-88 nrv WPinht = 21.0 Def~ ~..!V' g~~9.!f.?.gXm I I .1-----·------~-···-I 1---1 I IAIHf LOU'I. MlllOUN 

O'l 
~ 

http:g~~9.!f.?.gX


--
GRADATION CURVES 

U.S. STANDARD SIEVE OPENING IN'INQHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 4 3 2 1-i I ii ~ i 3 4 6 8 10 1416 20 30 40 60 100 140 200 

10 0
J I I '! I J II . _j - IL LJ.I I I I ~ 'i' ."" ~ 


I I I I I I I I II I I I I I I I ,__ 


l-t--t--+--'-'--1- I,_,_ - __,J_ LL!._ j - .! - t_ ~~-L-U_ ! '- '--~ -, I I I lo;' 


1--1-4---1--'-'--1-1 '- - '---· -'- ~-L!._ I . J .. !.. -!.~-1. --LL . I ..... - _! I I I 

I I I I I I I 1 I 11 'I I I I I I 	 u
9 	 10
1 

I I ~- I !....LL . _.J - LJ --1 _J_L . - I -. I I I 1\.-. · 
1-1--1---1--''---ll-HIH- >- • ~- ..L LJ__I_ • j I I I I I . J I I I I ~ 

l-l-+--1-!. I I I L .J . II I I I I .. 1 I I I I I " .___ 


1-1-+--+--'l'----l-HL1- ,_ - '-- _.L !....LL J - L J .___!_ __j...L . I- - I I I I I 	 1"I 

I I I I I I I I I I I I I I I I I 	 \
ao 	 20
-'-· I . I,_,_ _ ,__._J__ J_!_!_ .J _L .__!._I t--L..!. I I 1 I 	 "\ 


1--1--t---1--'-'--1 L ..L.!__I_,- - J - L ._! ._!. II - I I I I I 	 ' 

,_..___.__ _.__~'-... _ 1>- ___ ~u_ LLL _ 1,_ L , , __w_ 1 __ 1 i , ' ~ 
·- I ! .._ I I I I . J. l J _.J_e-1.J_ _ ._ '-· I 1 I \ 


I I I I I 1 I I I I l I I I I I \. t 
~ 70 30 J: 
-· I I . .L. !_!__!_I .I .. 1.. _!. I l . .L. >- c_ ._J I I I . .• (!J

(!J -+-l---ll--'"l--1 I ,_ _ .__ _!_ l_l_L_ ! . J 1.. 1 I I I I I I . 
 UiUi ,_..__.,__,__L_ I ~ _ ,__ _L II I I I I I I I I 1 . H--f-t-'t--t-~+--'-1-++HI++-+-+·-+---++-H-1--l--l--1---1--- :::1 I - Tl.. LL!_ I I I I .L _j_L I -'- _J I I ·- 

' I I I I I I I I I I I I I
>- 60 1-1----r--1-';-·- I __ ._L LU-. ! ~ . ,!- -1- --2_. __.LL J -1-..! I __ ,__ __ .... 40 >-m
m 
,_.__,___ ,__, _ ·' ·- -~ - _,__I _l_L ! I II I I LL ·1-'ll-++-+--+--+--'--t--l'---+-l-l·-'ll-1-+--l--+--+-----1-H·-1--1-l-l--+---1--- er
er 1 I I I I I I I I I I I I I I 


::: 

w>-- ,__ -- --- ~ -·~ - ·-- ---·- ..... - -- i.-.-i..-:.- --.- - -l--+-l-'~-+.-!H-14-l-+-+--1---l---·-l·+++l-1~~1--1----1--w 	 (/)z 1-1-+--l-·L_ . t._ ___ .jl-J...! . ..L I ..J,_ 1!_.,_li I I . I ~ ·--'. I --	 ··-
1 I II I I I I I I I I I I I 	 er
u: 50 	 50 <
1-1--1--+--'I'--- . ,_ _ -· :.- t- I_!._!_ I I I I I ~- ! I I , 	 ... 0 


t- 1-11-+--l·--I-- _I>- '--'-->'-.LL- l I I ~ _1 __LL I - ·!--;J-+..;'-.-.!1-4-ll+H-+-+-l---ll---H-H+·-l--l--+--l----  (.)
z l-l--l-·-4--''!----lf+· I ,_,_. __ '-· I I I I I I I I '·-1--'l+I-H·!l'l++-f--''l--l-·-'l~--'l--'1-l-+-!1-1-1--1---1--1----.J.4.-H-1--l--l--1---1----I t-
w 	 I I ~ I I I I I I I I I II I I I I 

00 l~!--+---1---'I'--- j- I I I ll I I I I 11 I I I 	 z 
wa: -40 	 60
w . 1--1--1---1----1--J· _, _,_ •. -- I I I I ! . _I_ I I I LL J .... -· I I I 	 ···-- 0 


a. 1 I ;.._. ,_L_ LLL I - I_ !. __J__!_ - I I I I I I I 	 .__ -··- a: 

wI I 1 I I I I I I 1 t,__,_I-H·.;fl-l-.f-IH-+-'~f--'l--'l-Jl-l-'l-+-l--1---f.--1---~-l-l-44-1--+-1--1----1 


1-1--t--t--:1___ I '- I I I I I I I I I I 1_1-+,IJ-1--/--1-'1'1--l-..:.l-1---!..'-.:i+.J..!11.-l-..f-..f--1---1----1..J.-1--1-1--l---l---+--l--"'---I 

I I I I I I I I I I I I I I I 	 ,~, 
 16 

a. 

30
1 	
I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 1 I 


I I I I I I I I I I I I 1 l-+.J--1:-+-'f.-l--f~l-~l:.....4.f.-1-.!l-l-l-l--l---l----+l-t-:l-4-l--l--l--l---- I 

I I I LLj_I I I I I 11 - • I 

I I I I I I I I I I I I I I I 	 ~
80
20
l-1--1---1--1'---I I I II I ! I I I !_ __1 _1_ _ I t 	 - 

,_,__,____,__I__ t - - - _J_ !_I_,_ I J - L -1 ___!_ c.__.L!_ . .. I I 

1-1--1---1---l;--~f+ I I I I I I I I I I II I I 

1-1--1--+--l,___

1 
I,__..__ I I I I I ~.J~ !.._ I I I I - I I ·- __ 


I I I I I I I ! '. -+--''+--'-'+-_.1__,_I-HH-~-+--+--11-''--1--'1-4-14-'l-l-+-+-+--1---~4-1-1--l--l--+--i-----1
10 	 90

1-1--1---1---'=--- I I I I.!.....!_ J _ I' 'j I 1 I I I I ·- 1__ ,__ ·-·- --- ·- I 


I I I !I I I 1 I I _!. I I I I I 

1-1--+---r--,l:--- I +-1_1_1_ ! .1 I I 1 I I -'--'- I I I ---- _ . ._,__ ___;._ ·- -- 
1-1--1--·l--'I'--- .1.,_ __ ,__ ____ i.L.L.!_! •• !'-L-.!. _!_-,I . ._.__! _ _!___I __. 1---.--i------ ---~-•-+----·-

I I 111111111~ I II 	 100
0 
500 100 50 10 1 o.5 o.r o.o5 0.01 o.305 o.o )I 


GRAIN SIZE IN MILLIMETERS 


GRAVEL 	 SAND ·SILT OR CLAY 
COARSE I FINE COARSE MEDIUM FINECOBBLES 

. ·-· ----·---------------' 

SAMPLE NO. 
 EL. or DEPTH CLASSIFICATION NAT.WT.% LL ·PL Pl PROJECT US CORPS OF ENGINEERS 

MT 77 
 Gra CLAY 	 ___ -~!;)~-0 BORING NO.r 
DATE 7-1-88~ I 
 --- I 1----1 I I #..!g~2~ I
m 

V' uwrLO\.IS..MtS'°'""'0) Soecific Gravitv = 2.69
01 

I 



http:uwrLO\.IS


6 4 3 2 It I i ~ ~ i 3 4 6 8 10 1416 20 30 ~O 


. .. ~j ......~ - - - - - - - GRADATION CURVES 
U.S. ST ANDA RD SIEVE OPENING IN INCHES . U.S. STANDARD.· SIEVE NUMBERS HYDROMETER 

~ 

c60 100 140 200 _ 


1-
:c 
{!) 

jjj 
3: 
>
ro 
a: 
w 
z 
u: 
1-z 
w 
(.) 
a: 
w 
a. 

100 I ........ ___I I II LL .. _ILl-11 I 1' I '!'JI 
l-l~~-1--.:.I r!ll1 I I I I 11 I I I I 
-.J--1---1--'l--l I '-1- - -- .LJL.J:-::.1:- I - l .-']L ...~~-L __.LL ! '-'-" _J -I f I 
1-1__,f--l--'':._-H l-l- - -· 1- -'_I- 1 -- ! ... J .. L _.!.~-1... ___.LL.!.'- - -·!!.'-1-'--l

I I I I I I I I I I I I 'I I I I 

90 : ·[_~ =-=~+-t-:l_;_ [: ~L:·:'-1-~ -H-.-Hm: : 11 ' m !ft' -
I ~-- _L~==~~Lt. f::J_~ :.. J _l __~l .1i : : : :!~: 1111 l~ttt-

1 I I I I I I t- I I I I I I +. I I I ' • =====it 1t'!I 

r:a
_1-l 

_! 
--1 

I 

i 

ouf-1--- I .!. - -- -- _J__ L.LL I·- _L,_! .--1..__i_.i ' • I ' I '\. ,20 
t-+--+---1--'-'- . I - - ,__ ·-·- LL.L ! - .I - .L.,_!.,_!. _LL - I I -1. I I llJ -

- -- I-- __!_. . !I- l- -- ~- ..L L_!_L. ! - !_ L I I __LL I - I I I I \ 
__,__,___ -,-'-- ! - - - __,_!_ LJ_I_ J - 1 ·- L ,_l. __!_,_LL. J-1-1-- 1.J I I I I I -I 

70\- I I I I I I I I I I I I I I I I I 1 I'\ =---1 
-- ·-'-- I .L. LL.!... I ....! ...1. __J.ll- __L.L. I ! I I I ,__, . " 30 
-1--·1--J-.LI-- .. LL. -· -- -· _!_ !_•_1_ ! ..! 1, ·' I I I 1 I I I I I - . "'--
~-f--+-+--!-'-1 .1 __ -·_ •.LL I I I I I I I ,_I I I I I I ·-
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dr..ARmCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUMENTATION OF THE SEDIMENTATION 
RANG:ES. 

RANGE NO. :::512. 1-4 

NOTE: 	 ALL IDNUMENTS ARE 2-3/8" DIA. AI.UM. TYPE B-1. Toro ~ 
ALL COORDINATE:r ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREIB ARE NAJLS IN WASHEBS. 
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CLAmNCE CANNON DAM AND MARK TWAIN RESERVOIR IDNUMENTATION OF THE SEDIMENTATION 

RANG:ES. 

RANGE NO. ::s12..-2 .4 DATE: ~/11/e:z_ 

NOTE: ALL IDNUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1~ __-:-rop_o 4 f ~ 
ALL COORDINAT:ES' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE romrs IN TREIB ARE NAILS IN WASHERS. 
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d.LAR:ENCE CANNON DAM AND MARK TWAIN RE3ERVOIR IDNUMENTATION OF THE SEDIMENTATION 
RANG:ES. 
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RANGE NO. :512. -oµ 

NOTE: 	 ALL IDNUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. . Tofo ~ 
ALL COORDIN:AT:ES. ARE SCALE MISOOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 
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CLARENCE CANNON DAM AND MARK TWAIN ms:EHVOIR MJNUMENTATION OF THE SEDIMENTATION 
RANGES. 

·tANGE NO. 4-AB BY: &. ~oo== DATE: cP I :z I I 82

NOTE: ALL IDNUMEN1rS ARE 2-3/8" DIA. AI1JM. TYPE B-1. 
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. CLARENCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUMENTATION OF TEE SEDIMENTATION 
RANGES. 

j\ RAN~ NO. :SR-- 513 BY: aen 2urt!)We~.fc::: DATE: 7 / i3 :2 

NOTE: ALL IDNUMENTS ARE 2-3/8" DIA. AITJM. TYPE B-1. _____T()PO JI 
ALL COORDINAT.IB" ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREE3 ARE NAIIB IN WASIIERS • 
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CLARENCE CANNON DAM .AND MARK TWAIN RESERVOIR IDNUMENTATION OF THE SEDIMENTATION 
RANGE3. 
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GLARJiNCE CANNON DAM AND MARK TWAIN RE3ERVOIR IDNUMENTATION OF THE SEDIMENTATION 
RANGES. 
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NOTE: 	 ALL IDNUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. 1"0f0 /ft> 
ALL COORDINATES. ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 
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CLARmCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUMENTATION OF THE SEDIMENTATIONI RANGE3. 
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ALL TIE POINTS IN TREES ARE NATIS IN WASIDRS. 
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Y I 34 ::<~ &.40 

x 73~ 410 

~ CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMEF.rATION OF THE SIDIMENTATION 
RANGE3. 

'•RAimJ;: NO. :f>R· q'A Bl'.: : {2~ 2 """'"'-~-:;,!-<:; DATE: ~)a:, 
I NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. AIDM. TYPE E-1. __IJJ_f?_O__'j 

AiiL COORDIN~· ARE SCALE MI330URI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN ~ ARE NAII.8 IN.WASHERS. -

1 -:1. •• 1AJ. Oak 

. 3 
:STA. /of 77 :!JTA~ ~+oa 

·,~"8. &%;-~~;,_ 
l!!:L.. c;.4-a.oo . E£.. ~.l!J./S 

:S. 40°1:. .CMAt!i-.) 

\ 
~&:ZIC . Q ~ . YI 34d,,1 ZZO · 

~~ x 7::27i 3b~
l () /C''u/. "4 k 

Prom 1';,-/.e~ $dG../-;.~11 0 / j../ w~. :::r '' "'"'d ~.--«vc I l""t::Jad t:),P/1°:sl-1-c a../ 


M.J.. J...l~I°'= Cht1,-<:.ia , .;.,.~ i'd/ /./c:6.f 0;11 ~r4Rr'it::! ro"'d G~ '± . ..J-h e,., 


1-rdl>'t::l Po,~J,. '1Cr"0$6 p,,-_1'v4fc · l',.~11..:::r..J.~ w,"./-J.. per,,,, •;:5 ~;c,., el/. /tflAd 


tl1<1nt::t; • -:l5 41i. t. /),~'? pq ~~ .1-/t:Yl-h :2co' ±. ..J.0 4?>.J. t,; 3 .! . Cra!S -s.ed ri vcr

;~ ~+ <!(ad PQ.t:.l::eJ tlt?rfh 4a::>0'± ..J.~ o f~O. CJ.,ther lt~~es:; 


bmoon BALK AND .ASSOCIATffi, ST. IDUIS, m. SHEfil NO. 
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. CLARENCE CANNON DAM AND MARK TWAIN IDSERVOIR IDNUMENTATION OF THE SEDIMENTATION 

RANGES.

\ DATE: 

'4 NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. AI1JM. TYPE B-1. TOPO 18 

,_ AEL COORDINME3' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
AI.iL TIE POJNTS IN TREIB ARE N.AIU3 IN WASHERS. 

A.I 
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' ••
'ff, 

:STA. O+oo 
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11 '41AP'-E. 

~TA. 0+'1~~ 
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• 8''0ck 

KrnNErH BALK AND ASSOCIAT:ES, ST. IDUIS, MO. SHmr NO. I 



cLARmCE CANNON DAM AND MARK TWAIN IDSERVOIR MJNUMENTATION OF THE SEDIMEN1rATION 

,:, 

. RANG:FS. 

DATE:RAN~ NO. ~R~ IOA £!> BY:
\ 

~ NOTE: 	 ALL IDNUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. 
ALL COORDINATE:r ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREF!3 ARE NAIIB IN WASHERS. 

1.------------

:S+c:z. .,L/ on 0 +ot:> :1 ~ro111 /r1.fe.,-. ~ ec::: ./-/on o j. I-I1v!I ''.:7 '' a'1d J.JW!J ''.13 B ·: 

-1-r~v~ I Ide.~+ orJ ti w~ ~aB '' /. :<13 :t m,'. Then p~k
I ..J&,,..+;, a 76 z m,'. fo r~/1.!}e.. 
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I KENNErH BALK AND ASSOCIAT:ES' ST. !DUIS, MO. 	 SHEEI' NO. 
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1-Z757-22.9-S

cLARrnCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF THE SEDIMENTATION 
RANGE3. 

DATE:RANGE NO. 61<- II A\, NOTE: AI.iL IDNUMENTS ARE 2-3/8" DIA. AilJM. TYPE :B-1. TCF.O 17, 18
ALL COORDlliAT.IB' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POrnTS m TREES ARE N~ m WASHERS.• 
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STA. CJ+oo 
EJ.... ~40.00 

;J. tJ5c E. (IJA 6:) 

C1 s''ee~r 
-~ ~ 
_-,:~~~"'......-> ~ ~. 
·~ ~ - .. c;-_ 

, "-' ti\.. . 

SR-JIA-Z 

~ 

Y " 3541, f>OO 

x 7:J°' 170 

Af()fe.' 	All m.:J>1 umen.f-~ 
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KmNErH BALK AND ASSOCIATE3, ·ST. IDUIS, MO. 	 SHEET NO. 
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http:COORDlliAT.IB


1-7/57-22.9-S 

... dLARJ.iNCE CANNON DAM .AND MARK TWAIN RESERVOIR MJNUMENTATION OF THE SEDIMENTATION 
. RANGES. 

~ RANG]l NO. ~K-1I A. BY: Owen 2 u,..a/Jc:;:; ~-= DATE: <.. / 8::>. 

flllt NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. AilJM. TYPE B-1. 
l ALL COORDINATES' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 

ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 

~\. 

6-1-a. ../-io/1 o+oo: 
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I JCrnNEI'H BALK AND ASSOCIATES, ST. IIJUIS, MO. SHEE:r NO. 

http:Irid�'<:il.11


•• 

dLAirrnCE CANNON DAM AND MARK TWAIN IDSERVOIR MJNUMENTATION OF TRE SEDIMENTATION 
RANGES. 

DATE:RANGE NO. ~R-l:ZA :BY: 

NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. AI1JM. TYPE B-1 • TOPO 18
ALL COORDlliNrE:r ARE SCALE MISSOURI STATE PLANE EAST ZONE. 

ALL TIE POmTS IN TREES ARE NAIIB IN WASHERS. 


II- /\../ 

•
•
•
•• 

,A)CJ I--<!: : 

All hlt!J.1'1 um~"' +:s &</'<!! 


~/u,n, -l'Jp-e &·::Z. 


:KllilOOH BALI( AND .ASSOClATE"S, ST. IOOIS, MO. ' SREE:r NO. i 



•• 

----

I -C. { :::> {-C.C. • 'j~ 

. CLARmCE CANNON DAM .AND MARK TWAIN IDSERVOIR MJNUMENTATION OF .THE SEDIMENTATION 

, 
I 

~ 
RANGE3. 

RAN~ NO. 61?-/BB BY: t!:Jlcn 2uro1Je::;,..J-e. DATE: 7/~:i. 

NOTE: 	 ALL IDNUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1 • . ..1:0.E.O__ _/8 
ALL COORDINNNS. ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS • 

A-I 

~TA. 1~+113~ 
t:L-. <0.52.2'/ 

~TA /4+72. ! 
SL., ~3'1. 50 

A./, 7S 0 E.. {MA<;-.) 
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.. x 71~, :33!5 

• 1CENNEI'H BALK AND ASSOCIAT:ES, ST. IJJUIS, MO. 	 SHE&rNO. 



I 17 

:::c~-c~~~.DAM AND MARK TWAIN IOOERVOIR IDNUMENTATION OF THE :::~:: 


, 

RANGE3. . 

~. RANGE NO. :SR· l4A BY: Ow_eci 2 u,-C?Jde~.J..,, DATE: 7/a::;. 

NOTE: ALL IDNUMENTS ARE 2-3/8" DIA. AIDM. TYPE B-1. TOPO_ 
ALL COORDINA~Er ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE FOINTS IN TREES ARE NAIIB IN WASHERS. ·
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KENNE.rH BALK AND ASSOCIATE3, ST.' IDUIS, MO. ---
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i:iACW43-82-D-0011 	 1-Z757-22. 9-S 

. ·CLARmCE CANNON DAM AND MARK TWAIN REIBRVOIR MJNUMmTATION OF THE SEDIMENTATION 
RANGE:>. 

DATE: 


·NOTE: 	 ALL IDNUMmTS ARE 2-3/8" DIA. AllJM. TYPE B-1. 
ALL COORDINNr:ffi' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHFRS. 

~+~.../-/()/) 0-1-CJO : 


P~&>111i #la/;? Re;c.d t:JI .:r,,d,(a C~d'k AGe:.e:S$ A~, 


t-urn 1Je.:!d- DI? Ct:J~u:::t!!:..:S.6/~na:./rt:: Rd a;Jd .J.~vt::: J 

We.6+ -fo /Je~.f ,Pal"'k,'"!.:j' Ar~. Then ;:'4Ge s~+~ 

G,,,., I ± 	· ./.,,..""' 	 ..,...., r~'?:l~. 

6'..J.~/./on 4e-+ 9q 2 : 

J::rom ,-,,.,..;.e.rse.c.. J.; on o./ J./w.!I a4 ~ l-h1.1!1 'fl 1-1 ·: 

1-raye I 6oc.ff.h tP11 ''1-11-1." /, 7$ mi: ± -lo 1/1..fe,,..sec..l-1~11 

~I eot-1/J-l.;1 Ko4Ud. /)J~ -1-vrn · le# ~ ~;/eel. ro~d 

t:Z/?d -fr~ye/ !J ,,.,,·± -1-o gr~ye/ r~d t:J/1 r(3hl- 300'± 

JJor./.;, o/ '' ..1../r/."~'7 Crc::~~ A~Ge6~ Arec '• $-3/'I . ~i:~ 

51"<flvel r~d 6t:Jvl-h -Ide~+ tJ. '!l ""'': t --1-o "r ,, /'7-1-dr'~ ~,.4~ 

t:J./ _gr&:1v-el roa..d~. Ta.ee :Jrt:iYdl ra::t.d -fo :5ou+),
1d~+ 2 m,'. ±. .· 7h~/J ?tZGJ: ea:s+ ~4 m,'-J: -1-o K&i/Jge., 

5CJO 1 ± U 01'° "')! ~1 &A/1 /~kl" - I.If ~~I"'" c~ • 


JCrnNEl'H BALK AND .ASSOCIAT.IB, ST. LOUIS, MO. 	 SHEE:.r NO. 
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DACW't3-82-D-0011 	 1-2757-22. 18-S 

CLARENCE CANNON DAM AND MARK '!WAIN RESERVOIR KlNUMENTATION OF THE SEDIMENTATION 
RANGES. 

DATE: 1ojs/62RANGE NO. 15-8 

NOTE: 	 ALL K>NIMENTS ARE 8" DIA. ALUM. TYPE e-i ~4- G-2
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS •. 

I /:::1 I 

Gt..,ev= 	u,CJ8.Z3 

No 4v.41L..4/?:>t..li'E.. l;e;r 
W/T>.t/A./ /SQ I 

FJZ.o,v1 COti!.NeL oF ::5t!!:c.710AJ.::S 14-1~-Z-3- Z4 -r:.s51./.; 12.t3 K/ 
P/2/VC :Saur;-1 OA..1 CCJUA/7Y 12.0~ 0 50<' ==- I /j./t;;A..J £.4:57 (!)A} 

F!eLtJ 12.t!J,4,t) 4LOA.J~· TILG,g. LINE' ~c'.)O'±. 7~ JZ.AA./6~ 47 

:574 ~g-f6±. 

€Ley' ,01',', 4''9 
641, 1'2. 


4c:c.edS -rt!) 0+-~ T#/20J~,L./ 
//JD! 4N CS?.[;;G"L l2.5<!12.G4/l'C>A..I4L- 4t2€4 

NE:ED 	4WO VC.lltCLE!

TBM 5R-!SB-Z ( N 74"c I Z3(} '!or O+~o) 

KENNETH BALK AND ASSOCIATES, ST. LOUIS, MO. 	 SHEET NO. 
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DACW43-82-D-0011 	 1-'Z757-22.9-S 


CLARENCE CANNON DAM AND MARK TWAIN IDSERVOIR MJNUMENTATION OF THE SIDIMmTATION 
RANGE3. 

. 
RANGE NO. ~/?-If.A BY: (;?«a 2arowe:sf~ 	 DATE: 

NOTE: 	 ALL M'.JNUMmTS ARE 2-3/8" DIA• .AIDM. TYPE B-1. IOPO 18, Z3 
ALL COORDINATE3' ARE SCALE MiffiOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TIDm ARE NAILS IN WASHERS.· 

.:STA. I +99 ~ 
X 7111 II c e1. t,.25. 3 

12"Ceder 

:STA. 3 t i3::Z. ~ 
EJ. 4-~ 7 

~RIVER 

15 -rU> -t 

I 
All rno/Ju/l'J~~ ~ Or1 -IA/~ 

/?t:J~e are Al"'"'· ..fy,Pe ~-~ 

;lt;;S(S T 
.:STA. t,,B +o~ !6TA. t,7+ .f..'f ~ 
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v.o'LVf 
A), /5~14. 

y 713 J 040 

ICmNErH BALK AND ASSOCIATE3, ST. IDUIS, MO. 	 SHmr NO. 
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DACW43-82-D-0011 	 1-Z757-22.9-S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR M:lNUMENTATION OF THE SIDIMEmATION 
RANG:EB. 

DATE: 


NOTE: 	 ALL MJNUMFMS ARE 2-3/8" DIA. AIIJM. TYPE B-1. 
ALL COORDINATE3' ARE SCALE MifOOURI STATE PI.ANE EAST ZONE. 
ALL TIE POINTS IN TfilE3 ARE NAIIB IN WASHERS.· 

.Sfa...J.io/1 o+oo .' 
Pr-om '//7-l-t::,,.~ec.ho,n ol. /-1"4J!I ..:24 a,,d /-iw41 1-i J-1, 

+r4ve/ 6 0u..f), P/I /-11-I I 314,,,.,; ± fo /rJl<!!t"'s~.f./o-YJ . 

o-I C()u/J../..~ kotf<.d. TAe/1 -ful"/1 le.Ji- &/J ?ave.d reo"l.d 

a/Jd -fra11el 3 m/ ± f" ~rAVe I ra:a.d on r/s/J-f .&:J() '± 
;../or..fA P/. ".r/Jdan Ct"eeK A teGG :;,..s A,-e~" ~'~/J. Take 

ffff1"'1.ve. I r~d 5oGt..f.'1 - JJe~+ ~. ~m,· ± .fo ··r /a l-er~a::.J.,.on 
"-/. 3 ,,..avel r~d6. Te::rkc;; ~ra::1vel rotZd -io 6t:Ju+h
u,J~:S+ ~ 314 mi± +o ,o/d I.-?dt' 4,, /3<J~ ,~I 6rrau,,ds 

k.nOJtl/J ~~ C:r/3/.,,- N/o"~:s. /h~A F~k 5ouJ.J, 


4-oo 1 r +~ J<> ~".9e . 


J 	 7 •
6 +4- -t-I"n t- IJ +- o ~ - · 
I='r()H1 //7 ft:!"'~ ~c:. -f.:or1 tt>). I-It»9 / o 7 ~~ 1-1wi I !;j ~ +ra ve I 
1=.a.s-1- P/J l-lw~ 1s4 ..fr;_ //1/.er.:sec-h·".,., .!)I :Jr-tavel 
road ( C OG/~-1-j Ro~d c- :2'1 ). Thea ).}or' +h 0/1 

3,,-ay"e,/ re/gd :3m/ ±- fo //1../-e,,-~ec-/-/~n ~I efa?.f

Jd~6+ !} ,-.411el ro(!:{d. IAt:!/I JJ../eo-1- or1 3,r4y~/ ro£d 
.2<?0' ± -l-0 etld /,·e/d rr;ffld on r0hf. Th~ A..lt:Jl"'..fh 0/1 

&Id /,·4/J 1/:l /112/"':t ..fo ,.Jt:>,.-+h-1.Je~I t:!tt>r/Jtf!r- t:J/ /,'eld . 
..,.J.. Ther1 pa'J: ~pr-l-h /50 1 £ ../-" r1f,fr13e. 

~ 1,J D aeeded P/I /;·<::Id rt!Ja. d . · 

mnmH BALK AND ASSOCIATE3, ST. IOUIS, MO. 	 SHEET NO. 
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DACw4~-D-0011 	 1-Z757-22.9-S 

CLAmNCE CANNON DAM AND MARK TWAIN Rl!SERVOIR KJNtJMEFr.ATION OF THE SIDIMEmATION 
RANG:ES. 

RANGE NO. Sl<-17 A BY: @ea 2ucQµ/~.:1.fe 	 DATE: 

TOPb 	 2.3NOTE: 	 ALL ftlJNlJMmTS ARE 2-3/8" DIA. AilJM. TYPE B-1 • 
ALL COORDINATE3' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREE:3 ARE NAIU3 IN WASHERS. 

x 7oz 63" 

KmNE'rH BALK AND ASSOCIATES, ST. WUIS, MO. 	 SHEE'.r NO. 

http:2ucQ�/~.:1.fe


DACW43-82-D-0011 	 1-?:157-22 • 9-S 

CI..AmNCE CANNON DAM AND MARK TWAIN RE3ERVOIR 'fwDNUMEmATION OF THE SIDIMmTATION 
RANGE3. 

DATE:RANGE NO. ~I< - /7 A 

NOTE: 	 ALL MJNUMEMS ARE 2-3/8" DIA. AilJM. TYPE B-1. 
ALL COORDINATE:J' ARE SCALE MiffiOURI STATE PLANE EAST ZONE. 
ALL TIE FC)INTS IN TREES ARE NAIIB IN WASHERS. 

I 

;::,,,,,:?/?~ //i.f-er -::_e:::..J.-. ori ...;J-/2 ,_;;;d' l/w<j U ;= :.:J1d #Jw7 /O/ 

1/1 - j),~ --1-o,»'1. o/ rlor,·da.., -fr-'...?"i/::; I / . ../or t'h ~/} .r;Jld J-1..Jj 
/!) 7 	 //.:.. m,·. ~ +() 1/Jhere /::>~ ve ff,e;-;+ v-1 01c:i i--1..u~ /0? 

".?/fas. 7/iP- _r-~~c;r- We~+ :Sao'~ +.:;) -=:,../-:.l.+,·a,,,, 0-r-v<:J. 

:;.--;A TIQ).) to1+ 4-3 ~ .' 

;::r~m ··; ~ //i-). e c..-i- :or; t?/ :Jr"" ve I :--?~d. -:z.r;d ::£)._,,,_,....,.;j 
 r(c;;.;..a. 

::1- c:.t q 2-+ ;;. '/4 e~I" :,;;~~..-. I,, T. 3 0 .J. l<. 7 ;r/ ,· ..f.r-;;z v.:::: j. 

1,,:J.q_ -:.... + ?11 3 r-:1. v ·3 J r '.'.J;_;{_d -1 m /. t" _+o -.:J1d 3r-;1 "'..z I .r·a ,z J 
~ /J r 	 j' h-t ( ~ :J :> 1 ::t E ~ S f ·-:J _/ ,_:_7l'J ;J ,r -f.j -~ ..::J ;i. d' :::_: - .,;< l ,',;..I • ) • 

11":~/j ,Jor-rA 0.11 -?1CJ ;1r;H·~I ,.-·--·o~q -==;~ rn 1 ::- ---:-o K.;fr:;;;/-:::· 

ICmNE.rH BALK AND ASSOCIATE3, ST. IDUIS, MO. 	 ~NO. 
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0-1-00 
E't..JE.v ==

x::: h!!>5700 
y:: 

DATE: eo/11/82

DACW43-82-D-0011 	 1-Z757-22.9-S 

CLARFNCE CANNON DAM AND MARK TWAIN RE3ERVOIR r.tJNUMmTATION OF THE SIDIMmTATION 
RANGE3. 

10Po 	 3()NOTE: 	 AI.iL MJNTJMF}iTS ARE 2-3/8" DIA. AllJM. TYPE B-1. 
ALL COORDINATE3' ARE SCALE MISSOURI STATE PIANE EAST ZONE. 
ALL TIE POINTS IN 'ffiEm ARE NAIIB IN W.ASHFRS~ 
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<b4o. I B 

1~2.t.t:.800 

r/2.0.u! /A.17e::ZZ:.7/0A.-I OF C:.4m;t:'a~.uO 12.0/tl.tJ 
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71./GA.J tuq.t_/L.. Alt:J/.2.71-1 /CJOo'z 7o ~+-6:JC> 


2.(p+4.74:ff 

B. ,<../) ::512. IB4 Y 
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I !C>"±:-F.12. L?JJ! Z.(,o +4 7 

t:::=L e.V =- (o4.0, 2 2 

FIZOIJ/ IXJ7<!?.:St:r::-?/OA/ c:>? ,t./-1,{Jy.Jii=./07 4.uO 
;..Jvu y 'c...f' DR-/Ve .d. &' f../1/L. :e4s7 70 k.::!:'R-/4LJ: 
72-C>~, /Je,V .:5CJ'07,I../. 71'1 614(1VEL P:OA.0 / P,'CJ<-/ S"OU7t' 
ov ·,;;;; JZ.,a·.Jt::'- ,k:',,.,t:J.0 t:J,a' )./J,L -ro ··r 1A..J-rc:.1:.-'2:Z-(/L'),.J 

TJ.1e,u U,ALK- ::::::r. K-1 ~IV 012. 7 ,2:.CJ-40 o S 14rL- 1µe:,<.1 
L/3AV/-'l.16=> !20,,,::;o l</'4Lt<- T,t-/.12.l../ 't<-/OC'O::s 1...; s; t.c:/ O/l:u::;::·-;/,~,u 

&:>o'..t: 7o ~+47.±E 

KmNErH BALK AND ASSOCIATm, ST. I.DUIS, MO. 	 SHEET NO. 

http:L/3AV/-'l.16
http:C>"�:-F.12
http:12.0/tl.tJ
http:C:.4m;t:'a~.uO


------

DAC\143-82-D-0011 	 1-Z757-22.9-S 

CLAIDNCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUME.NTATION OF THE SIDIMENTATION 
RANGE3. 

RANGE NO. -:::5/2-19 4 BY: G°-, BuooE 	 DATE: c; /;;/ez.. 
--------------------------------~ ' 

TOPO 	 3tJNOTE: 	 ALL MJNUMEJf.rS ARE 2-3/8" DIA. AilJM. TYPE B-1. 
ALL COORDINATm' ARE SCALE MiffiOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TmE3 ARE NAIIB IN WASHERS. 

q 3t:/'2co O~<L-

\ 
- \'?. 
~,~ 
() ~ 

~\~ 
I 

4294
/f:j/ 

. 
' 

F'I2...o;."7 /1<..17ez.~c7,,.~ oP. ,t../vc1'j• 1s¢. "/ /./wu 107 
Dt21VE Z.S /J//L Ta !Zac,~ 0.a/VG 77/C:;U 4~7f,L 

tJN 12CCL 0,€./V£ /!500'.:t:. / RQlt.?- A-7 ;..I0<-/:5i!=

7/-tl::.M W,</L/L ;.J t2: 0 t!?" zz.oo, //./GA../ £;7£1 

Soe>' To o-;-oo 

If:::t/"j2..5SC:-I 
32-r-74. 9/ 

Gi.. .13 \I'. 6"'1'. 7~ 
~o.'1/ 

:581"w 

3?.-t](J c:=; 
:7Lrt/:: &>4C'.l':3 

Feo/'1'/ &A7 fZ,<l/71f' J2e>.,,U:.) /.<.../ /}Mlf!.,I!... /(.v,4,;,__/ 

C.-rA-;tE, 'f-'1'.J.£..K- lU.uL t:- /, 0 /77/'-. A/. u.J ~ J 

'J11;_7 7£/.l IL /0 f2,.1,.._1~JZ...._ L//1..-f~ 

1 . 

ICENNEI'H BALK AND ASSOCIATE3, . ST. I.OUIS, MO. 	 SHEET NO. 



http:MJNUMEJf.rS


-----

N72"'E 

~+00 

€1-.av::: .~.z./ 

)( = 08~850 
yo-;:i3!58<:Jo 

DACW43-<32-D-0011 1-Z757-22. 9-S 

CLARmCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUMENrATION OF THE SIDIMENTATION 
RANG:ES. 

RANGE NO. :sa 20 A BY: G. Buooe- DATE: •G/11I8'L . 

NOTE: ALL ltllNlOOmS ARE 2-3/8" DIA. AilJM. TYPE B-1. 
ALL CCXEDINATE:r ARE SCALE MISSOURI STATE PLANE EAS
ALL TIE POINTS IN TRE&3 ARE NAILS IN WASHmS.· 

T ZONE. 
/O f'O 3 I 

... 

Go· =:s-ou7µ o. th ).//1 F~e>.u'l 
VI C.7t!) IC- OA..1 62AVt:L J20 .,q ~ 
7.J./eAJ (J.'4.£..t:- 4"0':!; ,';E./IS1 70 
t!)+t!> 0BA../l ::;;tz 2o Ax 

LCJC.47E.tl 400 ~ WD:>J 
OF C>-fCIO 

32.+03 !!. 
Et..6/= h38.8C> /~/ 

3Z-i"03 Loc.:.o-ra:.£? 
4-::so·± Uc? .Eo~-r ~r;,'~ 
I A.I 12.. a::;_ .CJ t2 c: ,e; .,__4
(.::IOU/I-I FOi!.£_ A~=:c ,£1~ 

B.,J.// SIZ 2..0-,4--f £..c-c....7C.£1 a;;.ao ·~ 
:S.t:>UTtJ. or 3Z+CJ 3 

KmNEl'H BALK AND ASSOCIAT.ES, ST. LOUIS, MO. SHE&r NO. 

http:ASSOCIAT.ES
http:c-c....7C
http:LCJC.47E.tl


----

DACw43-82-D-0011 	 1-Z757-22.9-S 

CLARmCE CANNON DAM AND MARK TWAIN RE3ERVOIR 10rnMENTATION OF THE SIDIMEmATION 
RANGE3, 

RANGE NO. ~I<· '218 BY: {)q~n 2urt;J4t!!:!>ft::: 	 DATE: 7/~2 
NOTE: 	 ALL MJNtJMEMS ARE 2-3/8" DIA. ALUM. TYPE B-1. - TOPO 3 Z 

AiiL COORDmATE3· ARE SCALE MiffiOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREIB ARE NAIIS IN WASHERS~ 

~TA. /t,+76'2 
/!!. L. • ~4-<:l ':2. I 

y l ~5.400 

KmNErH BALK AND ASSOCIATES, ST. LOUIS, MO. 	 SHEET NO. 



----

DACW4}-82-D-0011 1-Z/57-22.9-S 


CLARENCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUMm'TATION OF THE SIDIMEm.ATION 

RANGE3. 

DATE:~NO. ~-.:J18 BY: 

NOTE: AilL MJNUMmTS ARE 2-3/8" DIA. AIDM. TYPE :B-1. 
ALL COORDINM!ES' ARE SCALE MIS:30URI ST.ATE PLANE EAST ZONE. 
AilL TIE POINTS IN~ ARE NAIIB IN WASHERS. 

S7"A rx ~/.J. {)-i-00 : 
From ;'/).../.el"':5ec.--l-1~1'1 ~I J-/v.;~ /t)? a,,d ;J..lw~ 1£S4> 

+rt:1yc:/ JA./e.:s+ D/1 )-Jw~ l-5-4 . 3·-='G ,,,,,., ± l-c ~~~v~ J rtt:x.id 
en J~/+. Thel'1 +rdlvt:.) 6oe.1.f.J, t:Jl'1 ..:3rt:1ve.I rtfA:ft.d ~-~~~;.± 
+D grt::1v<!!I rttJt1td. t!)n l~l.J.. /),e,;, -1-ravt!el_ Nt!)r-./--A ~ E4~+ 
41/1 .:J,..." v~ I r~dl.d .:1. J ,,,,,·. ± -fttJ pe:;;,.,.I wel'*e r()tLd· .:-),,u'/J:5 
d 1Ae · dttJr-t),. The11 ~e:i:: 6'ou..J..A .:<oc 'i: +~ n~~-t!!~ 

61-a../.,'o;, 11,.+7~ s .' 
Pre>,.,.., /;?.fc::rsea../-,·~,,., o/ l-lw~ IS4 ~,,d ~141:1 '".E ''.) 

+~(QveJ S::Je.1-/-h ~/? )...}w~ '' E '' .:; Mi. ± -1-&> 1/7-fe,....:se::,..,J./or. 

t!)/ .:Jl'"<::lvel roa.d. IA~/1 -1-rdl~el We.6-1- ~,,., .!J,,.-a11~ I 
+ . ,, ,,, J J /J dr06ld 1 ,,,,,,'. - +D T 1/JT~,...~~r,·tf),, cP.,- ~l"'t:211'<!: / .r~ :S. 

7J,e11 -fr~vt!! I '5::;(;(./-h on ._:7,,.6' "'el rDttZ. d 61 $ ;n,'. ±. 
Ther) pa.c;k we;-1- 150 I± -l-o l?t:::ir?f3e. 

KmNE1'H BALK AND ASSOCIATES, ST. !DUIS, MO. SHEfil NO. 



http:rtt:x.id


----

DACW43-82-D-0011 	 1-'2757-22.9-S 

CLARmCE CANNON DAM AND MARK TWAIN RE3ERVOffi Kl.NtJMFmATION OF THE SIDIMENTATION 
RANGE3. 

RANGE NO.. ~ll· :Z~ 8 BY: DATE: 7/82. 

TOP() 	 33NOTE: 	 ALL MJNUMEMS ARE 2-3/8" DIA. AllJM. TYPE ~1. 
ALL COORD~· ARE SCALE MI~ STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREIB ARE NA.m3 IN WASHERS.· 

~7A. &+/~ ~ 
4,, "'z &. 4-3 

~IA. ~ +?0 ~ 
e.1-. t:.1~. r,9 \ 

AJp/.d: o+o~, ~"''" .i 4~d 
:2 +70~ _a,-d alum. -f'lpe 

&-.2 d?~At11'11e/1./-~. 

µ. 10°1:. (/VIA • 

.STA. 
E!.L.. 

YI~'/~, 700 

KENNErH BALK AND ASSOCIAnS, ST. I.ODIS, MO. 	 SHEET NO. 



1-Z757-22.9-S 


CLARrnCE CANNON DAM AND MARK TWAIN RESERVOIR l'IDNUMENTATION OF THE SEDIMENTATION 
RANGES. 

RANGE NO. 5R.. 23-B BY: CAIN lwFM DATE: sfB?J 
I 

NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. AI1JM. TYPE B-1 • 
ALL COORDINATNl ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREE!3 ARE NAILS IN WASHERS. 

TBM - ~R- S'r:k~ €. S;d" of pp 
£1cr.v= (p5z.zis (r~? 6k.7)1 

cL€V -= 6>l9.<n 
<....?. 'l - '6 

J..J /Z.8{;7Bo 

5+3£. ! 

~ £tV£fL 

1+ 3 5 ~ 

f:::I 

I 
I

I 

• 

f./' J.J,i..d~ e ~ 

~P
G 

~/~
"1 \il' 

N oo 0 W "" 111.0·~-t----..----------------------------W:::: - - - - -- --=
-.I' 

->~ ~ 
Bt-51 ~. 0 

...TCO ~d'o 

~ 11 R.<LbM 

G" Ldu) 
Nll85~~o ) 
E &')3'j40 

____________T_B_M_- RR.. ~p;k~ in ~P, £1tv:u53.H(r91vi:,B1d) 

SHEET NO. 




DACW43-82-D-CX)11 	 1-2757-22.9-S 

CLARmCE CANNON DAM AND MARK TWAIN RE3ERVOIR KJNUMENTATION OF THE SIDIMENTATION 
RANG:IB. 

DATE: "?/82 


NOTE: 	 ALL MJNUMmTS ARE 2-3/8" DIA. AI1JM. TYPE Pr1. - TOP() 34
ALL COORDINM!E3' ARE SCALE MI~ STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAilS m WASHFRS. 

~''A6h 

\ 

2.~TA. 5+ t!:>5 -
el~;I'. ~27. 31 

Y /1 :2"11 3ZO 

X ~87, '}SD 

KENNEl'H BALK AND ASSOCIATE3, ST. IOOIS, MO. 	 SHEE:I'NO. 





-----

DACW4~2-D-0011 	 1...:.Z757-22.9-S 

CLARmCE CANNON DAM AND MARK TWAIN IDSERVOIR MJNUMENTATION OF THE SEDIMENTATION 
RANGE:>. 

RANGE NO. Sl?-~5e BY: ?"ken 2. tlCOJl/t!!! sf~ 	 DATE: 7 / Z3 :2. 

NOTE: 	 ALL KJNUME?f.rS ARE 2-3/8" DIA. AI.DM. TYPE B-1. __ TOP() 42. 
ALL COORDINM!E3' ARE SCALE MiffiOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS m TREES ARE NAIIB m WASHERS.· 

Al-......k:--

$TA. o+oo 

I
•. 

.5TA. q+ 74 ~ 
/;/ell'. &tl!J. '2 S 

4!)1'A. 1'2.+ '27 -

E/clfl". i.M.3S 

KDmErH BALK .AND ASSOClAT1!S, ST. WUIS, MO. 	 SHEE:r NO. 

http:KJNUME?f.rS


-----

~..1;.sc I 
·~~27~ 

c:.L.ev«- ~a.~.-
1.Poc... .19 

47-1-08 €. 
CL8.i"' C,-4-0. :JS

y 

DACW43-82-D-0011 1-2757-22.9-S 

cLARmCE CANNON DAM AND MARK TWAIN RE3ERVOIR IDNUMmTATION OF THE SIDIMmTATION 
RANGE3. 

RANGE NO. :S/2. 2&.-,4 BY: G Bv~ DATE: U:> /1 I /a z_ 
) ;-""----------------~ 

NOTE: ALL MJNUMmTS ARE 2-3/8" DIA. AI1JM. TYPE B-1 • 
ALL COORDINATE:J' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN ~ ARE 'NAIIB IN WASH:rnS. 

O+oc:> 

Y= 13~ 2.~(pt> 

£3+B7.Z 
\ 

~t:MJ/ IAJ7'~C7/0JJ ,pp 

lil.ll'( 107 ( Hw7' l/, c.AS1 
D,IJ t-lvV'('•U' 2-~ · ,v?,, 7o 

Fo£SY7H D/Z1V£W,4.7'. 

1~00· 6ou7H O/.J D~l'V~ 1../A /' 

70 Of-t1> 0 :5: f2 ZIP -,4 

F.ZOM V!C70/L cµL/;,;u:fl OU µvV';' ,,.1.5cJ.
A!0!.2TJ.I o!U G.12.4'.;CL.. 120.ao I. ~IV'.71:,; 

7J/Z:;U 0.5 -'/JI E4s7 AvO /.JCJ/.Z/k 

7!> ~a:::. L. ,µ£ .::!::. , TP'c"-/ OIS°7 5c::>o:.t:: 
;4LO/IJ6 12oAL), -rµD..I L.~.av€ l?c,,.tJ 

(U.<lL.C.. tVO.tt. 7 ,4- Zt!JO 'd;.- 7CJ SIA 47t-08.E. 

x" '1?>82900 
= I :Oz. B Z.4-t:J 

13.,v; ::::?12.-z.& ,aw LoC<-17c~ 
2.t:>e>'±- WES7 a,c- J-..'70/J 47-roB.§.. 

/~/ 

KENNETH BALK AND ASSOCIATE3, ST. LOUIS, MO. SHEE-r NO. 

http:l?c,,.tJ


----

DACW4~-D-<X>11 	 1-Z757-22.9-S 

CLARENCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJ.NtJMFmATION OF THE SIDIMENTATION 
RANGE3. 

RANGE NO. ~R-211!!:> BY: Owen 2 ur()/J/e:,fc:. DATE: 7 /$-:i. 

_TOPO 4-0NOTE: 	 ALL MJNUMEM'S ARE 2-3/8" DIA. AI1JM. TYPE B-1. 
ALL COORD!NATm' ARE SCALE MiffiOORI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 

Alo~: &+ 7~.!. /6 ~ 
a. Iu.-, . -1-'Ipe 6- •:z /1'1 o,,,"'"" .,I'/+. 

£,TA. O+oo 
e.1... ~+o·2 3 

p /t,"Oai: 

·"''. ..,3"? :STA. o+7• ~ 
. EL. ~IS. 1.7 

Ndl-e: 10-1- q4 ~ a,-,d 1 l.J. t:f'15? a.r~ 

«.)<.,t 11. ..ftjpe:. 6 ·~ /I? (')'l"',., er>J. s . 

KrnNErH BALK AND ASSOCIATE3,. ST. LOUIS, MO. 	 SHEF:r NO. 



. DATE: · 7/'5 :i.' 

DACW4}-82-D-0011 1-Z757-22.9-S 

CLARmCE CANNON DAM AND MARK TWAIN RmERVOIR MJNUMEmATION OF THE SIDIMrnTATION 
RANG-m. 

NOTE: ALL MJNUMmTS ARE 2-3/8" DIA. AllJM. TYPE B-1 • 
. AJjL COORDINAi'E3" ARE SCALE MiffiOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TRE3 .ARE NAII.B IN .WASHmS. 

:5-1-a.t:o~ o+oo: 

,:::,,.t!>l'l'I ;'/1.J.~,,.·~t!!c..../-:o~ o/. Old )-/wy 1s4 q117;J t-J""':I '•z ··.. 


. . 

-/-1"11.V.,I We!!J+ on Olc:l j.Jluy i64 &.~5 m~. ±. +o .;}ll"~f.n::: I 
ro~ 0'1 r:shl-. /J,e11 -1-l"dl ~<=I Alo':'-/-), o,, ·9,,.~11~ I roa.d 
o. a~ A'!,·~ t , +h~/1 . '"le~./- t::;>.1; #11. t .f-h4!!! ,,_ -Stt;u./-), ~~5 .'±. 
ri1e:r1 ra.?k. Ea.~+ 75 , ±. 

6k.J-,·on I/../-: CfG i! 

;::l"o,,,,, i/1.Jc:.r-6'<::.c..J.,-o,, o/ Ok) tlwy 154 6?,,,d l-/w;1 ''Z ·~ 
-fr1tvel J.i)~.;,/. ()/1 Old /-Jw!:J 154- 0, ~5 ..,.,,'. ±. +o f3rdvt:::/ 
r~ ~l'I r·':Jh.f.. T),en +ra·~ I ~o~-1-J, 0;11 · ,5Y"''1( vc:: I r~ 
ti. -M ;n,·. ± · /hen p~.I:: Eab-f 150' :t . 

1CENlOO'H BALK .AND .ASSOCIAT.ES, ST. IOOIS, Ml. SHEET NO. 



-----

DACW4~-D-0011 1-Z757-22.9-S 

CLAmNCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNtJMENTATION OF THE SIDIMENTATION 
RANGES. 

DATE: ~1~ 


TOPO 1-0NOTE: 	 ALL MJNUMmTS ARE 2-3/8" DIA. AilJM. TYPE B-1. 
ALL COORDINNrffi' ARE SCALE MiffiOORI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIB IN WASHERS.· 

STA. Of-oo 

Y I ~8 7DO 
{ t'1A6r.) 

o+o~ I -1-7~? ,J 01+£SO ~ 

~o9. C5 

t,;ire q.-02 "4 t»1~41.e/1/.:S. 

Y I 3=<4-, 500 

:5TA. 
El.... 

4-+Bo:t 

,,Jo 6)-lhel'" r~ J~,.4'rlt::e :11 

bl.V6l1lable ~,,,. !.a~+ 7~ 4 . 

KENNETH BALK AND. ASSOCIATES, ST. WITTS, MO. 	 SHEF:rNO. 



----

DACW43-82-D-0011 	 1-Z757-22.9-S 

CLAIDNCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNTJMmTATION OF THE SIDIMENTATION 
RANG:F.S. 

DATE: ~/8~ 


NOTE: 	 All MJNUMmTS ARE 2-3/8" DIA. AUJM. TYPE B-1. 
AJJL COCIIDINATE3' ARE SCALE MiffiOORI STATE PLANE EAST ZONE. 
All TIE FOINTS IN TREE3 ARE NAILS IN WASHERS.· 

Sf.~.f.1ev1 c{)+otJ : 
/:rpll? ·+J,e //1.f.&:/' ~~cl-/ttJn (71 l-lwt 107 a/Jd J..IMJ~ a J 

-l-/9~y-4 I Ide~+ t'Jn )./ llJi ti 5 ml t -fa ~ r-a1Hzl re:>a. d O/J 

le.It-.. /hen i-r&(J/e I 6ot4-l-h t:Jrl f!rav~J /"t?leed //)')/ T 
+e1 )'O//Jf tHhe re r(')a.d -fpr/J~ ..fttJ ea.~.J-. Th~n pad 
6t:Jui-h --Et!L~-i- 5oc;' ± .fttJ Rt:l,.,.,e. 

.s·+~ l-/0"1 4 4 + t!39 4 : 

,t::'r GJm t--h e , /J /.~,,... .::S e.:::: -1-..:t?r; o/ /-1w~ I~ 7 4/1 d )-/w :;/ I 6~ 

-frav8/ We6-I- t'J/1 l.J~~. /!j 4 s· j14 ;??/ ± fo r~aci Or/ 

r/gh-1-. IAe/J f1""4vtSI b~c.k. lE<R-~1- ~4 41,·r. ?J/1 Old 

l-lw'I J.54 +tJ 9r-avel rt!J£d O/J le/-1-. lhe/J ..fr-tZ//~/ 
JJorfJ, ~.:? m/ !: f?J _?.!);~/- J1..1her t!! rc;t:e.d l-~r-/1 1Je:S-1-. 
lh~/J ?~~ "'10,-.f-h 

16 m/ ± ..fo r&<age. 

0(2.IGtN AL. 
mmErH BALK AND ASSOCIAT:F.S, ST. rours, MO. 	 SHEET NO. 



DACW43-82-D-0011 	 1-Z757-22.9-S 

CLARENCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUMENTATION OF THE SIDIMENTATION 
RANGE3. 

DATE: 


NOTE: 	 ALL M:>NUMERr3 ARE 2-3/8" DIA. AilJM. TYPE B-1. - To Pb SZ 1 53 
ALL COORDINATE3. ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREffi ARE NAIU3 IN WASHERS.· 

\ 

y 1, 317 oz.o 
IE/e.~. ~I0. /3 

µ/. Tf'"ul') ~ ·~0 '' 

Tr:p/'2 6tjctfl.1'1'1Dr~ 

'/ I, 315 920 

x ~~~ /300 

KEmmrH BALK AND ASSOCIATE3, ST. !DUIS, MO. 	 SHEEr NO. 



DACW43-82-D-0011 	 1-Z757-22.9-S 

CLAmNCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUMENTATION OF THE SIDIM:mTATION 
. RANCm. 

DATE: ~/&.::J 


NOTE: 	 AI.iL MJNUMEmS ARE 2-3/8" DIA. AWM. TYPE B-1. 
ALL CCXlRDINATE3' ARE SCALE MiffiOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREm ARE NAILS IN WASHERS. 

~TAT:Z:.C;,;..) 0+ 00: 


;::"rLJm' /;?-/-er:seG-l-/GJ.n o / 1-1<..J~· 16 4 a,,d E/k l=ork 


~/I- K/ver ~ -1-rozvf!! I 1.Je:J .../- cu? I-I"4>'f 15 4 "l..;i """'° '"!:: 

..fo 1/7-ft:!!/" s~c.7'-,'e:J;, c;/ J-lw~ 154 a/?d 9 r~ v~ I r~d. 
The/1 Stt;~-f.;, tt:Jn 9r-avel rt!)a.d .4m1:~ tZ<:;rt!J6~ 
~r~t!!:I:::. -1-~ -I-op '°) h,'1/. lhe/J pa.c. .le. EE. '2.~ -l
4c:;() 1 := -1-~ R (ll/1,!fe. 

::5 TA/.z~,A} .:;1 "t-41 § : 

;:-rc;41 //Jj. Bl"~ e.:::;-l-/o/1 a/ J./"4J~ l-54 ~/}d Elk ~or.k 
:5a/f J<;ver} I-ravel ~t:<..-:,+ 0/1 )./,,uy 154 o<ooa'± 
+o fjf"'avel rtt;£d t:Ja rl.3#. The.r> 6oufh C)/1 

fJl"'a.J/tel rtt:Jdd . ~ m/. lhe/1 pae::.e 1de6I- 11;:> ..n,· 'i: 
+hro~h gullf a/}d t>V6'/"" J,,·11 ..f.p Ra,..,5e. 

O{l...I "' ArA IICEMOOH BALK AND ASSOCIATE3, ST. WUIS, MO. 	 SmF.r NO. 



-----

DACW43-82-D-0011 1-Z757-22.9-S 


CLARmCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMEm'ATION OF THE SIDIMENTATION 

RANGm. 

DATE: 

NOTE: 	 ALL IDNU'MEMS ARE 2-3/8" DIA. AllJM. TYPE B-1. 
ALL COORDm.AfiS· ARE SCALE MiffiOIJRI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREE5 ARE NAIIS IN WASHERS •. 

"j -

\~~ ."' . 
• ~IIMtt.pl<= 

y I, ?>II 4-0D 
)( 1,58, ,00 

J.lo/.ct: l~-1- 38 '! a,,d l!!J+ ss.J. 

\ 

I 

4re .c luA-J. t'l,Pd tr·~ monu"'1411f:!#. 

KElmETH BALK· AND ASSOCIATES, ST. !DUIS, MO. 	 SHEEl".r NO. 



~TA. o+oo 
!El~V. &:>39.,9 

DACW4~2-D-0011 	 1-Z757-22.9-S 

CLARmCE CANNON DAM AND MARK TWAIN RE3ERVOIB 1'l>N'OMEm.ATION OF THE SIDIMmTATION 
RANG:ES. 

RANGE NO. ~R-31.48 BY: £kea :2a0Pt4e6k . DATE: 	 ~/.a::z 

TCPO SfNO'fE: ALL MJNlOOMS ARE 2-3/8" DIA. AllJM. TYPE B-1. 
ALL COOIIDINATE3' ARE SCALE MI~ STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREE3 ARE NAILS IN WASHFRS.· 

:SIA. 8+ 43 ~ 
E/e!\I. ~//, 24 

A), t)O "E.. (/VI 6. 

Alo r~/4r&r1ce~ a.11a,' 161.ble 
w/fh ;~ :<c;o' ~ /o,,. 8+ 43 ~. 

I 
... 

I 5TA. 1&+ ~'14: 
E /(!.;. ~09. II 

mrnErH BALK AND ASSOCIAT:ES, ST. !DUIS, MO. 	 SHEB'.r NO. 



DACW43-82-D-0011 	 1-Z757-22.9-S 

CLARmCE CANNON DAM AND MARK TWAIN RE3ERV'OIR MJNUMENTATION OF THE SllHMFMATION 
RANGF.S. 

DATE: ~/8~ 


NOTE: 	 ALL MJNUMmTS ARE 2-3/8" DIA • .AI1JM. TYPE B-1. 
ALL CCXJRDIN.Am' ARE SCALE MIS30URI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREE5 ARE NAILS IN W.ASBmS~ 

5-fa-/./tt;/} O+ao : 
Fro.111 '//Jfer:5ec.l-/on ol Hwy t..I a,,ci 9ravel roa.d ~,,., 
,J£Jr-I-), ///?e <::J/ .sec 4 / T. 5 4 A/.; R. Cf' w . ./ 1'-rdlv~ I 
gravel rt::Ja.d 1~..le:.6-I- I ~CJt!>' :!: .fo "TN //1f~,,..~~.:::.l-/e:;/1 ~ 
grav4/ rt!Jad:S. The/I 6ttJafh e:>/I 9ravtal l~tS.d I m/, 
-fo ;~hel"e ;-I lur"/1.$ E~:.,f. T.iJl!r,, 5~~h-Wt1!~-I- .:!}rJ 

/,·~ J<:J ro'1Zd J~oo 1 ± fo l?~0'e. 

.? ..hz...)./~n :zq--1- f;O tfJ : 

F,-om -fhe Sou+-h '/4 t::t::)r. :;eG. q.) r: s.t/-.;J,.) R. qu.J, ol"} 

9,.-ave.I r"oa.d 0/1 6ot.1-fh //r1e P./ ~trc.'cr, ra'k 
)Jor..fh eoo·~ ~lorJg /e/JC-e /11? e ...J.o old lo:7~'~r~d. 
Tfu?/1 pa'-J:. J.Jo,,.+h- J1.l~ol- CJ1'1 10~9,'~ raszd 80CJ 1 

:!: 

-1-o Rd'?:je· 

ICENNFJrH BALK AND ASSOCIAm, ST. LOUIS, MO. 	 SHE&r NO. 
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DACW43-82-D-<X>11 1-Z757-22.9-S 

dLAR:m'CE CANNoN DAM AND MARK TWAIN RESERVOIR MJNUMmTATION OF THE SIDIMENTATION 
RANGE3. 

DATE: 


·NOTE: 	 ALL MJNUMEMS ARE 2-3/8" DIA. AilJM. TYPE B-1. 
ALL COOIDINNl!E:r ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE FOINTS IN TRB:3 ARE NAILS IN WASHERS. 

::STA. J !!>+ t;4i 
EL. . <I. 3~. "!5 

YI, 32q Boo 

~ 

R•· 8*,,... '""I 
P.c11 c .c Pc~· 

mmErH BALK AND ASSOCIAT.ES, ST. IDUIS, MO. 	 SHEE:rNO. 

http:ASSOCIAT.ES
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DACW43-82-D-C011 1-Z757-22.9-S 


CLARmCE CANNON DAM AND MARK TWAIN RESERVOIR IDNUM:ENTATION OF THE SIDIMEmATION 

RANGE3. 

RANGE NO. :5R-33Al!> BY: Ow~I'? Zurt:JW~;S./-e 	 DATE: 

NOTE: 	 ALL·MJNtJMEF.rS ARE 2-3/8" DIA. AIDM. TYPE B-1. TOPO zz. 
ALL COORDINATm' ARE SCALE MI~ STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TRE3 ARE NAILS IN WASHERS •. 

e€.SerI SIA. ICJf 31 J_ 
~J... ~6'/-.8r

o7-8 z:_ 

•• S+-/Ot 

) 

KmNErH BALK AND ASSOCIATm, ST. I.DUIS, MO. 	 SHFE NO. 

http:ALL�MJNtJMEF.rS


-----

DACW43-82-D-0011 1-Z757-22.9-S 

CLAR.mCE CANNON DAM AND MARK T'WAIN RESERVOIR f.DNUMENTATION OF THE SIDIMEmATION 
RANGlS. 


RANGE NO. ::5/2. 34 - I+ BY: G. Bc...ooE- DATE: ~I I I I 8 ~ 


NOTE: 	 ALL MJNIJMmrS ARE 2-3/8" DIA. .AI1JM. TYPE B-1 • 
ALL COORDINATE::r ARE SCALE MIS30URI STATE PLAN_E EAST ZONE. 
ALL TIE POINTS IN TREE3 ARE NAILS IN WASHERS. 

y 1~40540 
,(/}017 Crt'-00 L Oc:.47€0 

Boo'±.. ,v. e. ot= Be!>~ ,L.Am/? 1A..1 
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-Y 1334370 
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f./vvy 11/o 7 47 A/0~11-1 eOGE- o.::::: FLoa 0 ,.q 

KmNE'.rH BALK AND ASSOCIATE3, ST. LOUIS, MO. 	 SIDE NO. 

http:KmNE'.rH
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http:B.ru:~"-IC.ff
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~IA. &t-a~ 
616:11. &4o.13 

y I, 33'1 850 

x &.9~ 770 

6.~1" vi. ( A1A6.) 

DAC\i43-82-D-C011 	 1-2757-22.9-S 

CLARmCE CANNON DAM AND MARK TWAIN RE3ERVOIR ftDNtJMENTATION OF THE SIDIMmTATION 
RANGN3. 

RANGE NO. SR- $5A BY: 
 DATE: 

NOTE: 	 ALL ftlJNUMJ!mS ARE 2-3/8" DIA. AilJM. TYPE B-1. - TOPO Z.9 
ALL COORDINA!IEl ARE SCALE MI3300RI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TRm ARE NAILS IN WASHERS; 

6/"A. 3+c;1 ~ 
C.lt::ll. 	 ~.:JI. 58 

~RIVE/I! 
JO+SO± 

:STA. 41 +041:. 
Gley, (o3q.89 

KrnNETH BALK AND ASSOCIATES, ST. IDUIS, MO. 	 SHEET NO. 

I 



DACW43-82-D-0011 1-Z757-22.9-S 


CLAIDNCE CANNON DAM AND MARK TWAIN IDSERV'OIR MJNU'MlllTATION OF THE SIDIMENTATION 

RANGE3. 

DATE: 


NOTE: 	 ALL ftDNUMEMS ARE 2-3/8" DIA. AllJM. TYPE ~1. 
ALL COORDINATE3' ARE SCALE MiffiOORI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TRD3 ARE NAILS IN WASHmS~ 

::,: f-,z.r,'-..>r: O+ac:J: 
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/ 1 	 .:· _. - I,_,,..,:J/r. ; /; ·f :31" :s e~ -r-/ Jt'l .:;..;.:. .3r ~\/ ~ i r::>::z ::J. 6 ·· - - - ·>?: O-:'.) / :.3 
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I<:mNETH BALK AND ASSOCIATE3, ST. !DUIS, MO. 	 SHEm NO. 
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DACW43-82-D-0011 1-Z757-22.9-S 

dLARm'CE CANNON DAM AND MARK TWAIN RmERVOIR MJNUMFmATION OF THE SIDIMmTATION 
RANGE3. 

RANGE NO. ~~-36A BY: tt:?w~a 2<LCPH/e~I~ DATE: t1e/82 

NOTE: ALL M:IRJMEMS ARE 2-3/8" DIA. AIDM. TYPE B-1. 
ALL COORDIRATE:3' ARE. SCALE MIS30URI STATE PLANE EAST ZONE. 

AiiL TIE POINTS IN TREm ARE NAIIB IN WASHERS.· 


S-+ee. ..J.;~,,,, O +t!Jo : . 
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414]) /J~eded o/1 //e/d r&~ //I we.) 1.t1ea-lht!rr. 
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7),e/1 ;Jorfh O/I d:,.f rc:i£d a.lo/J:f 14'e:sf :S, de Y.ree 
/,'11 e. '14 m,' ± +o poi'1-1- 1'1.here d.-""+ r~62-d. ..for/J:i 

,<)~r+h- 1:~6.../- -rhroa_gA -free //,,.,e. 7,he,-, ,4./~l"'-1--h
/Ea.:;,f t!J.n d/rl- rt)ad J9&o'± -It!> po//'J-1- 1/./A~re 
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'50~' ± l-o l"~rt3e. 
4 J./ D /?~eded o,., d/r../- re>iil.d 1/J we../ J4e~+Aer. 

KmNErH BALK AND ASSOCIATIS, ST. WUIS, MO. SHEE4.r NO. 
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DAC.'W43-82-D-0011 1-Z157-22.9-S 


CLAmliCE CANNON DAM AND MARK TWAIN RESERVOIR IDNUMENTATION OF THE SIDIMrNTATION 

RANGE3. 

RANGE NO• .::SJ<>- 36A BY: Ou/ea 2ar?JHI~ t?fe 	 DATE: 

NOTE: 	 ALt M'.>NUMmTS ARE 2-3/8" DIA. AI1JM. TYPE B-1. 
ALL COORDINATE3' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREE!3 ARE NAILS IN WASHFRS~ 
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KmNETH BALK AND ASSOCIATE)' ST. tours' MO. 	 SHEET NO. 
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DACW43-82-D-0011 	 1-Z757-22.9-S 

CLARENCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUMENTATION OF THE SIDIMENTATION 
RANGES. 

RANGE NO. ~R.- 3'4 BI: Oweo 2 Ycakl~~+e 	 DATE: 

NOTE: 	 ALL MJNUMF.N.rS ARE 2-3/8" DIA. AilJM. TYPE B-1. 
ALL COORDINAm' ARE SCALE MIS30URI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TRE3 ARE NAII.3 IN WASHERS. 
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KmNErH BALK AND ASSOCIATE3, ST. IDUIS, MO. 	 SHEm NO. 

http:MJNUMF.N.rS
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DAGW43-82-D-0011 1-2757-22.18-S 
; 

CLARENCE CANNON DAM AND MARK 1WAIN RESERVOIR ?-{)NUMENTATION OF THE SEDIMENTATION 
RANGES. 

DATE: 10/~/e-:z_RANGE NO. B7-'41 

NOTE: ALL ?-{)NUMENTS ARE ~1 DIA•.. ALUM. TYPE B-1 orz. G-2... loPo 38 
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS.· - 1811- llAJL 1/J l<tuJI ~P 
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KENNETH BALK AND ASSOCIATES, ST. LOUIS, MO. SHEET NO. 



PACW43-82-D-0011 1-2757-22. 18-S 

CLARENCE CANOON DAM AND MARK lWAIN RESERVOIR .K>NUMENTATION OF THE SEDIMENTATION 
RANGES. 

DATE: 10/~/e,-z._RANGE NO. 87-42. 
I 

NOTE: ALL K>NUMENTS ARE 5"' DIA. _ALUM. TYPE !8-1 ~11- - G.-Z.. 
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS •. 
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KENNETH BALK AND ASSOCIATES, ST. LOUIS, MO. SHEET NO. 
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DA0!43-82-D-OO 11 1-2757-22. 18-S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR IDNUMENTATION OF THE SEDIMENTATION 

RAN~. -(t>J<L~JJM./e._b_~CAI/IJN ~ SEE II~ t.oCATIC>W) 

RANGE NO. -:SIZ- ~B-13 BY: GErN.e ~oo.!!F-
~~~~~~~~~~~~~~~ 

NOTE: ALL ~t.MENTS ARE ~.. DIA. ALUM. TYPE e>-1 ~IL~-
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST Z 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS.· 
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KENNETH BALK AND ASSOCIATES, ST. LOUIS, MO. ·SHEET NO. 
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DACW4}-<32-D-C011 i-i.a48 ·'?2.~ 5 

CLARmCE CANNON DAM .AND MARK TWAIN RESERVOIR IDNUMENTATION OF THE SEDIMENTATION 
RANGE). }/~W ttJCATtoA/ 

RANGE NO. .5R-.31il!J BY: J. Ct9u..t DATE: .£-11-8.3 
,. 

/<?Po. s DNOTE: ALL IDNUMmTS ARE 2-3/8" DIA. AWM. TYPE B-1 • 
ALL COORDINATES' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHIBS. 
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KEHHEI'H BALK AND ASSOCIATES, ST. LOUIS, MO. SHEET NO. 
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DACW43-82-D-0011 1-2757-22. 18-S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR t-DNUMENTATION OF THE SEDIMENTATION 
RANGES. 

-E>ATE: !D/9/Bz
' 

NOTE: ALL t-DNUMENTS ARE :::v' DIA. ALUM. TYPE 8-/ ~a. t;;--:z... TOPtJ 50 
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 
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DACW43-82-D-<X>11 	 1-Z757-22. 9-S 

CLARENCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUMmTATION OF THE SEDIMENTATION 
RANG:ES. 

DATE: 


NOTE: 	 ALL MJNUMF.mS ARE 2-3/8" DIA. AilJM. TYPE B-1 • ___ ropo 37 
ALL COORDINATEl ARE SCALE MiffiOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIB IN WASHmS~ 
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DACW43-82-D-0011 	 1-Z757-22.9-S 

CLAIDNCE CANNON DAM AND MARK TWAIN RmERVOIR MJNUM:ENTATION OF THE SIDIMENTATION 
RANGE3. 

NOTE: 	 ALL MJNUMEm!S ARE 2-3/8" DIA. AllJM. TYPE B-1. 
ALL COORDINATE3' ARE SCALE MIS300RI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIB IN WASHERS.· 
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ICENNErH BALK AND ASSOCIATE3, ST. I.OUIS, MO. 	 SHEET NO. 
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DACW43-82-D-0011 	 1-Z757-22.9-S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMmTATION OF THE SEDIMENTATION 
RANG:ES. 

DATE: 


NOTE: 	 ALL MJNUMEMS ARE 2-3/8" DIA. ALUM. TYPE B-1. _ TOPIJ 4-'l 
ALL COORDINATE3' ARE SCALE MIS300RI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIB IN WASHERS. 
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DACW4~-D-0011 	 1-Z757-22.9-S 

CLARmCE CANNON DAM AND MARK TWAIN RffiERVOIR M'.JNUMEm.ATION OF THE SIDIMmrATION 
RANG:ES. 

DATE: 


NOTE: 	 ALL KJNOMEmS ARE 2-3/8" DIA. AilJM. TYPE B-1. 
ALL COORDINATE3' ARE SCALE MISSOURI STATE PLANE FAST ZONE. 
ALL TIE POINTS IN TRD3 ARE NAII.S IN WASHFRS. 
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DACW4~2-D-0011 	 1-Z757-22.9-S 

CLARmCE CANNON DAM AND MARK TWAIN Im3ERVOIR MJNUMmrATION OF THE SEDIMENTATION 
RANGE3. 

RANGE NO. ~li(-4:2AB BY: ?Jw<:n 2(.(rol{l<:.s-1~ 	 DATE: 5/EJ-;i 

_ TOPO __ .f_gNOTE: 	 ALL fttlNUMElfrS ARE 2-3/8" DIA. AI1JM. TYPE B-1. 
ALL COCIIDINATE3. ARE SCALE MIEOOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREIB ARE NAil.8 IN WASHERS. 
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KENNETH BALK AND ASSOCIATE3, ST. LOUIS, MO. 	 SHEET NO. 



DACW43-82-D-0011 	 1-2757-22.9-S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR M:>NlJMENTATION OF THE SIDIMENTATION 
RANGE3. 

DATE: 

NOTE: 	 ALL MJNtJMl!IfrS ARE 2-3/8" DIA. ADJM. TYPE B-1. 
ALL CCXRDIBAm' ARE SCALE MIS30URI STATE~ EAST ZONE. 
ALL TIE POINTS IN Tmm ARE NAIIB IN WASHERS. 
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1-2757-22. 18-SDACW43-82-D-0011 

CLARENCE CAHOON DAM AND MARK '!WAIN RESERVOIR HJNUMENTATION OF THE SEDIMENTATION 
.RANGES. 

. DATE: 10/c:,@zRANGE NO. 4 3-13 j 

/of'O 47NOTE: 	 ALL MJNll£NTS ARE 3" DIA. ALUM. TYPE ~I aa. G-2.. 
AU. COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS.· 
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DACW!J3-82-D-0011 	 1-2757-22. 18-S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR KJNUMENTATION OF THE SEDIMENTATION 
RANGES. 

DATE: 10/ (',,/ez. · RANGE NO. 44-8 BY: 
_...;~-=---

NOTE: 	 ALL K>Nt.1£NTS ARE ?l' DIA. ALUM. TYPE e-1 a~ G-z_ -T<'PO 4~1 fJ 
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. _:.TtJfVf - g{l. 5PJK€ IN PP 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS~ _ FE.LE'( <,4S. 1>4
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DACW43-B2-D-C011 i-is4a -c:z.~ s 

CLARENCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNtJMnf.l'ATION OF THE SIDIMFFrATION 
RANGE:!. 

RANGE NO. .5.£= "1-5-A BY: J. eOn./ DATE: 5-.S-9.3 
. , .l 

NOTE: ALL KJNUMEMS ARE 2-3/8" DIA. AilJM. TYPE B-1. 
ALL COORDINATJ!S'ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL.TIE POINTS IN TREES ARE NAILS IN WASH:mS. 
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LACW43-82-D-0011 	 1-2757-22 .18-S 

CLARENCE CANNON DAM AND MARK 'IWAIN RESERVOIR K>NUMENTATION OF THE SEDIMENTATION 
RANGES. 

DATE: ID/tb (e-z..RANGE NO. 4~- 8 

/OfO 	4~NCJI'E: 	 ALL r-DNUMENTS ARE a" . DIA. ALUM. TYPE 8-/ aa. ~-z 
All COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS ,IN WASHERS.· 
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9ACH43-82-D-0011 	 1-2757-22. 18-S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR K>NUMENTATION OF THE SEDIMENTATION 
RANGES. 

DATE: lo/~/82- .RANGE NO. 4.7-8 BY: 

NOTE: 	 ALL K>NUHENTS ARE "3'' DIA. ALUM. TYPE &-! ~ ~z.. 
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS •. 
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lJALW~j-tlZ-D-0011 	 1-2757-22.18-S 

' ci.ARENCE CANt«>N DAM AND HARK 1WAIN RESERVOIR MJN'UMENTATION OF THE SEDIMENTATION 
RANGES. 

DATE: 10)~/e z_RANGE NO. 4-B--8 
I 

Nal'E: 	 ALL KlNlH:HTS ARE 3" DIA. ALUM. TYPE 8-/ 6a- o-:2
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 

ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 


/+/S.4rBM- 1'R.. SPIKE 
~LEV= ~44. 5~· 
11..'1w;.,irr&-~~ 

\ 

t 

rIZ.oA.../7 /A/76tt-.:;:!/;G7 CJP 4 C!O<.JJVT/ 12.0 
.4-IVO 7flt!!!:- wes7 P120P.E/2. -r-1 L/A{6 oF 

OOA..IA<...O t:/O.OGJ5..... p,tUJ,;:;;e;.12-.7'( ~O -=5<.>v7/.i

4Lo,.. I~ C/Ol<i4t-CJ 00 C'6C-. WCS'f L-/A.J6 

/.0 /..// ti..E- /~kl,4.LL ~o· Z:4S7 70 

o-r-oo - 4 wt? µe--epetJ 
-1.811.-IU?. SP/KE

Jff_J+" _WAL Alu T 

__ ELEV• 't;<f./~
LZ." ELM 

t," MAPL.i: _,. g ~? .· 
N1~8Z.a ~ I J<J; 1o'r.Jµ.ae

~ ~1 ~ ~;;~c
<~l 'fp 5~ .. 

eLe...y,, c;:,40, Z.j/~/ 

'' 	 ' 

<ENNETH BALK AND ASSOCIATES, ST. LOUIS, MO. 	 SHEET NO. 

http:1o'r.J�.ae

	document2011-11-01-080343.pdf
	document2011-11-01-080410
	document2011-11-01-085452
	document2011-11-01-085531
	document2011-11-01-080617
	document2011-11-01-080916



