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Memorandum May 17,2004 

To: Todd Ringsmuth, P.E. 
URS 

From: Ken Euge, R.G. 

Subject: Subsidence at White Tanks FRS No. 3 
Historical and Predictive Subsidence Assessment 
Contract No. FCD 2003055 
Geological Consultants Project No. 2003-162 

According to the scope of work for Work Assignment No. 1 for the White Tanks FRS No. 3, 
Design for Dam Modification, Geological Consultants Inc. is submitting herewith this technical 
memorandum to satisfy the Item 7.0 of the project Scope of Work. 

1.0 Introduction 

The assessment of land subsidence at White Tanks FRS No. 3 identified in the project slope of 
work included the following tasks: 

Review various historical reports that document the evaluation of land subsidence 
in the project area including but not limited to the Draft Design Issues Report 
dated November 20, 1998 prepared by Dames & Moore and the Preliminary 
Geotechnical Investigation Report dated March 16,2004 prepared by AMEC 
Earth & Environmental Inc. (AMEC). 
Obtain historic water level data for wells located within two miles of White Tanks 
FRS No. 3 and review and graphically summarize the historic water level data. 
Obtain historic survey level data for National Geodetic Survey (NGS) 
benchmarks within a two and one-half mile radius of White Tanks FRS No. 3 and 
evaluate the NGS data relative to historic land subsidence trends in the dam 
vicinity. 
Consult with the Arizona Department of Water Resources (ADWR) and the 
Maricopa Association of Governments (MAG) regarding future potential water 
demands related to projected population increases in the West Salt River Valley 
that may induce future potential land subsidence in the project area. 
Prepare this technical memorandum to document the data findings, define historic 
land subsidence trends and deduce from the data future potential land subsidence 
that may impact the White Tanks FRS No. 3 .structure. 
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2.0 Previous Land Subsidence Evaluations 

According to the scope of work for the subject activity, we have completed our review of 
pertinent reports directed at the White Tanks FRS No. 3 including the Dames and Moore 
Draft Design Issues Report (1998), the AMEC Preliminary Geotechnical Investigation 
Report (2004), and o,ther relevant documents. 

2.1. Dames & Moore Draft Design Issues Report: 

Background information is provided in the Dames & Moore report relative to the 
subsurface geology in the project vicinity and historic groundwater level trends. 
The described geology is typical for a fault block bounded basin with the Basin 
and Range Physiographic Province of south central Arizona. Basin stratigraphy 
consists several thousands of feet of unconsolidated and semi-consolidated 
alluvial sediments derived from the erosion of the basin-bounding mountains. 
The sedimentary sequence overlies crystalline basement rock. The basin 
sediment makes up the groundwater aquifer. 

The Western Salt River Valley stratigraphy is divided into three sedimentary 
units: upper alluvial unit (UAU), middle alluvial unit (MAU), and lower alluvial 
unit (LAU). The UAU includes unconsolidated and poorly consolidated 
Quaternary age sand and gravel with some silt and clay. The MAU, also referred 
to as the "middle fine-grained unit" by the US Bureau of Reclamation (1976), 
consists of semi-consolidated to over-consolidated silts and clays with minor 
layers of sand and gravel. Near the margins of the basin the MAU is coarser- 
grained and poorly consolidated. The LAU, also referred to as the "lower coarse- 
grained unit" by the US Bureau of Reclamation (1 976), is well-consolidated sand 
and gravel units that grade to finer-grained silt and clay near the center of the 
basin. A large evaporite deposit, referred to as the Luke Salt Body, occupies the 
central part of the basin and is included in both the MAR and the LAU. 

Groundwater conditions described in the Dames & Moore Report indicate water 
levels in the vicinity of White Tanks No. 3 have generally declined since the 
1940s with the greatest declines occurring between 1940 and 1970. Rates of 
decline have diminished since the 1970s and 1980s with some local well 
experiencing stabilized water levels or rebounding water levels 

An evaluation of the NGS benchmark (H265) level data reported by Dames & 
Moore, suggest the similar trends of lowering ground surface elevations with 
comparable lower of the groundwater table in the basin. Benchmark H265 is 
located on the Beardsley Canal access road on the east side of the Beardsley 
Canal at the northwest comer of the northeast % of Section 9, Township 2 North, 
Range 2 West. To extend the record period through 1991, elevation data use by 
Schuman and O'Day (1995), were incorporated into the Dames & Moore 
subsidence analysis. However, subsequent discussions with H.H. Schurnan 
(personal communication, 2004) revealed that the 1988 and 199 1 elevation data 
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used in Schuman and o'Day (1995) was not obtained from NGS leveling data but 
from a 1988 "conventional survey" from an unknown source and a 199 1 survey 
reportedly conducted by the District. To deduce estimated subsidence from these 
surveys and extend the historical record, Schuman compared his 1988 survey data 
with the 1957 USGS Waddell Topographic Quadrangle spot elevations. Similar 
comparisons ,were made with the District's 199 1 survey data. Although Schuman 
and O'Day (1995) indicated 17 to 18 feet of subsidence had occurred in the Luke 
Air Force Base area, the elevation data used estimate the subsidence could be 
inaccurate by as much as a foot or more. 

The greatest water level declines, reported by Schuman and O'Day (1995) are associated with 
about 18 feet of land subsidence near the center of the basin in the Luke Air Force Base area. 
However, at White Tanks which is located near the margin of the subsiding basin almost four 
feet of subsidence is documented. The reported estimated subsidence rate is 0.0357 feet per year 
for the period 1991 to 2046 according to a study done by the NRCS. Figure 2-2 of the Dames & 
Moore report describes the historic land subsidence and depth to groundwater for a benchmark 
(H265) and a well (B(2-2)4 DCB). Benchmark H265 is located on the east side of the Beardsley 
Canal and its intersection with the Glendale Boulevard alignment at the northwest corner of the 
northeast 1/4 of Section 9, Township 2 North, Range 2 West approximated 400 feet east of the 
White Tanks FRS No. 3 embankment centerline. Well b(202)4DCB is located approximately 
150 feet east of the north end of White Tanks No. 3 FRS and about 1,400 feet north-northwest 
from benchmark H265. These data are used to define the historic rate of subsidence compared to 
changes in water level and to estimate future potential subsidence for the site 

2.2. AMEC Preliminary Geotechnical Investigation Report 

This report was prepared to help identifjr a new dam location downstream, and to 
assess the fissure risk White Tanks FRS No. 3. The land subsidence assessment 
presented in Preliminary Geotechnical Investigation Report was taken from a 
supplemental report of ground subsidence and earth fissures for White Tanks FRS 
No. 3 dated February 7,2003. 

Generally, the basin stratigraphy described in the AMEC (2004) report is similar 
to that described in the Dames and Moore (1998) report. However, the AMEC 
descriptions were expanded to include estimated depth and thickness of the 
various basin fill units. From the results of a gravity survey, the estimated depth 
to bedrock at White Tanks No. 3 is about 1,000 to over 1,600 feet below ground 
surface. The Upper Alluvial Unit (UAU) is estimated to be about 400 feet to 700 
feet thick; the Middle Fine-Grained Unit (MFGU) about 400 feet to 500 feet 
thick; and the Lower Alluvial Unit (LAU) about 400 feet to 500 feet thick. 

The description of groundwater conditions in the AMEC report is similar to, the 
conditions described in the Dames & Moore report. 

Discussion of historic land subsidence in the AMEC report relied on the same 
NGS data prior to 1984 showing similar rates of subsidence between 1948 and 
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1982. A comparison of the 1990 level survey of the dam crest to the design 
elevation of the crest suggests the south end of the structure has subsided about 
one foot while the north end has subsided about 4.5 feet. Level survey data along 
the crest of the dam were used to estimate settlement for the period 1990 through 
2001. The estimated settlement for the south end of the dam is about 0.2 feet and 
for the north end 0.4 feet. AMEC also evaluated InSAR interferograms for the 
same period which documented similar relative elevation changes within the 
study area. 

2.3. Other Data 

Other relevant documents have also been acquired pertaining to historic 
groundwater levels (ADWR) and level survey benchmark records (NGS), 
projected population growth through year 2030 (Maricopa Association of 
Governments), projected water use through year 2030, and surface geology 
subsurface stratigraphy of the site vicinity (AzGS, USGS, USBOR). 

3.0 Groundwater 

The major human-induced factor contributing to subsidence is the large scale pumping 
and removal of groundwater. Nearly all of the populated southern Arizona basins from 
Phoenix to Tucson have experienced at least a 100+ foot drop in groundwater level, and 
an area surrounding the town of Stanfield, Arizona has dropped more than 500 feet 
(Schumann, 1 9 8 6). 

3.1. Groundwater Conditions in the West Salt River Valley Sub-Basin 

White Tank #3 FRS is within the West Salt River Valley Sub-Basin, one of the 
seven groundwater sub-basins within the Phoenix Active Management Area 
(AMA) as defined by the Arizona Department of Water Resources (ADWR, 
1994). Prior to 1923, the groundwater system in the West Salt River Valley was in 
equilibrium, recharge and outflow were balanced. Groundwater underflow was to 
the south toward the Gila and Salt Rivers. Agricultural activity increased 
dramatically in the 1930's by utilizing the large-scale pumping of groundwater. 
By 1923,2.3 million acre-feet per year were needed to meet agricultural demands. 
As a result, groundwater flow directions were impacted due to the lowering of the 
water table. The water table decline appeared to reach its maximum in the mid 
1980's. A significant groundwater sink, or lowering of the water table occurred 
northeast of the Luke AFB area causing groundwater flow direction to 
concentrate in that area (Schumann, 1995). 

For approximately the last 20 years (since the mid 1980's) the rate of groundwater 
level decline has decreased in the project vicinity. However, the overall trend is of 
ongoing water level decline. 
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Analysis of water level data (ADWR, 2002) from selected wells in the area 
indicates water levels have indeed dropped from 200 to 250 feet from the early 
1940's through 2002. 

3.2. Groundwater Conditions in the White Tanks FRS No. 3 Area 

To complete the groundwater analysis, all wells within 2-miles of the center of the 
dam were identified using ADWR's GWSI database (ADWR, 2003). A total of 
nineteen wells were identified within the 2-mile radius zone (Figure 1). Several 
of the wells within this zone have only one or two water level reading. Because 
of the limited or very sporadic readings, those wells were not used in this analysis. 
Thirteen wells within the 2-mile radius zone that appeared to have sufficient water 
level history records to permit a reasonable assessment of historic groundwater 
trends. No historical information was available from ADWR on the pumping 
rates of these wells. 

Water level hydrographs for 9 wells south and southeast of White Tanks FRS #3 
(Appendix A) depict water level increases over the past 20- to 25-years. A well 
record approximately 1-mile east of WT#3 (B-02-02 10BAA) depicts relatively 
static water levels from 1972 to 1998. Two wells located northeast (B-02-02 
03BAA) and northwest (B-02-02 O5AAB) of WT#3 depicted water level readings 
too erratic to discern any reliable trend over the past 30 years. Hydrographs were 
obtained from the ADWR technical database. When reviewing the hydrographs 
(Appendix A) be aware that the plot may be either exaggerated or muted because 
the Depth to Water and Date Measured ordinate and abscissa are not to the same 
scale. 

In the White Tanks FRS No. 3 area, the groundwater levels at a well located 600 
feet east of the north end of the dam (Well B-02-02 04DCB) showed a 
groundwater decline of about 150-feet between 1946 and 1976. From 1976 to 
2002, the groundwater decline at the well is about 25-feet. 

Water level records we have observed in wells throughout southern and central 
Arizona Basin and Range have generally shown a similar record. Dramatic water 
level declines from the time the well was installed to about the mid 1970's to mid 
1980's. Within this period, water levels have generally either leveled off, or 
reversed trend and started to increase. We believe the dramatic water level 
decline was interrupted by a few conditions: 

1. Above average rainfall in the late 1970's and early 1980's. 
2. Additional water provided by the CAP canal. 
3. In localized areas, retirement of farmland, or a switch to crops that 

required less water to sustain. 

Arizona is currently in a drought. While water levels in the vicinity of the dam 
have either stopped declining, or are showing an overall increase in groundwater 
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levels, it remains to be seen what effect less rainfall in the area will have on 
aquifer recharge and water level conditions. 

In summary, the results of this assessment indicate groundwater level trends are 
generally static throughout the area with some individual wells that show 
increasing water levels and some wells that show falling water levels, albeit at 
relatively low rates. One well (B-02-02 04DCB), located just east of the north 
end of White Tanks No. 3, has been regularly monitored since the late 1940s. The 
water level history of this well depicted in its hydrograph documents a decline of 
almost 150 feet through 1970 and an additional 25 feet through 2000 (Appendix 
A). This well in conjunction with the historic NGS level line data is used to assist 
with the definition of historical land subsidence and subsidence rates. 

4.0 Subsidence 

4.1. Historical Land Subsidence 

Land subsidence is known to occur in alluvium filled valleys of Arizona where 
agricultural activities and urban development have caused substantial over- 
drafting or removal of groundwater from thick basin aquifers. The magnitude of 
subsidence is directly related to the subsurface geology, the thickness, and 
compressibility of the alluvial sediments deposited in the valleys, and the net 
groundwater decline. According to Bouwer (1977), land subsidence rate range 
from about one- hundredth to one-half feet per 10-foot drop in groundwater level, 
depending on the thickness and compressibility of the basin fill sediments. 

There are three categories of land subsidence: (1) active subsidence; (2) residual 
subsidence; and (3) total subsidence. Land subsidence induced by groundwater 
over-drafting (or over pumping) is referred to as "active subsidence" and it does 
not immediately stop once pumping is stopped. As groundwater levels stabilize, 
or begin to rise, the subsidence continues for some time before it gradually 
diminishes and stops. The land subsidence that continues after groundwater levels 
stabilize or rise is referred to as "residual subsidence" and generally continues for 
several years (EPA, 2001). The entire land subsidence process cannot be 
considered complete until residual subsidence approach zero, whereas the 
cumulative drop in the land surface, know as "total subsidence" can be 
determined. Because of the near-static to rising water levels in the site vicinity, 
the land around White Tank FRS No. 3 is an area of residual subsidence. 

4.2.. Regional Subsidence 

- -- 
Prior to the utilization of groundwater resources within the Phoenix area, the 
water table was higher and hydrogeologic conditions were in equilibrium. Water 
levels within the aquifer were lowered when pumping was initiated and the basin 
fill sediments were dewatered. In the arid southwest, the water in the aquifer may 
be removed by pumping faster than it can be naturally replenished causing a net 
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water table decline. As a result, the weight of the soil column is gradually 
increased as the buoyant effects and aquifer pressures induced by the water acting 
on the soil column are decreased. This condition causes increased loading stresses 
to consolidate portions of the thick compressible sediments that result in the 
lowering (subsidence) of the land surface over a large area. 

Land subsidence was first documented in Arizona in 1934 following the 
releveling of first-order survey lines by the Coast and Geodetic Survey (now the 
National Geodetic Survey (NGS)). Subsequent leveling by the NGS, the U.S. 
Geological Survey, the Bureau of Reclamation, and the ADOT has documented 
substantial land surface subsidence in south central Arizona including the Salt 
River Valley, the Queen Creek Apache Junction area, and the Eloy Casa Grande 
Stanfield area as overdrafting of the aquifer continues. 

4.3 Subsidence in the White Tanks FRS No. 3 Area 

Land subsidence is well documented within the project area. Data from the 
National Geodetic Survey (NGS) (Figure 2) (Table 1 a), the District survey of 
NGS benchmarks in 2004 (Table 2a), District releveling data at the crest of White 
Tank #3 (Figure 4), and DifSAR data provided by ADWR are used to complete 
the assessment of historic land subsidence. 

Level line elevation data obtained from NGS are unadjusted. Where the leveling 
network is not complex and demonstrably stable local benchmarks are nearby, 
unadjusted leveling data are commonly used for land subsidence evaluations. In 
the White Tanks FRS No. 3 area, unadjusted NGS level line elevation measured 
at benchmarks along the Beardsley Canal (Figure 3) were used to initially 
calculate land subsidence over the period 1948 to 1981 (Table la). Calculated 
land subsidence using unadjusted NGS leveling survey data are summarized in 
Table 1 b and depicted in Figure 3. 

Table l a  
Level Survey Benchmark Elevations (unadjusted) 

Along Beardsley Canal 
Benchmark 1948 1967 198 1 
Designation Elevation (ft) Elevation (ft) Elevation (ft) 

F265 1149.1029 1147.2787 1146.5712 
G265 1168.3720 1 167.2662 1 166.7200 
H265 1199.31 16 1 197.5740 1 196.3050 
5265 123 1.4593 1230.4145 1229.1619 
K265 1277.6508 1276.77 14 1275.6065 
3541 1306.6060 1305.1050 1302.7554 
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Table l b  

In 2004, the District acquired adjusted NGS level line elevation data for the north- 
south NGS level line parallel to the Beardsley canal for the period 1948 to 2004. 
Table 3a shows historical elevation data and Table 3b shows the total amount and 
rate of subsidence for the data intervals. Table 4 summarizes the historical 
subsidence measured at NGS benchmark H265 which is closest to the White 
Tanks FRS No. 3 structure (Figure 2). 

Subsidence Along Beardsley Canal Benchmarks 

Table 3a 
NGS Benchmark Elevations Along Beardsley Canal 

Benchmark 
Designation 

F265 
G265 
H265 
5265 
K265 
L265 

[ Benchmark I 1948* 1967" 1981* 2004** 

Total 
Subsidence 

(fi) 
1948-1967 , 

1.824 
1.106 
1.738 
1.045 
0.879 
1.252 

Table 3b 
Subsidence Along Beardsley Canal; NGS Benchmarks 

Designation 
F265 
G265 
H265 
5265 
K265 
L265 

Subsidence 
Rate 

(ft/yr) 
1948-1967 

0.096 
0.058 
0.091 
0.055 
0.046 
0.523 
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* NGS Adjusted Elevations **  Adjusted elevations obtained by FCDMC (FCDMC, 2004) 

Elevation (fi) 
1149.186 
1 168.455 
1 199.393 
123 1.542 
1277.730 
1306.683 

Benchmark 
Designation 

F265 
G265 
H265 
J265 
K265 
L265 

Total 
Subsidence 

(fi) 
1967- 1981 

0.707 
0.546 
1.269 
1.253 
1.165 
2.599 

Elevation (fi) 
1147.034 
1 167.02 1 
1197.326 
1230.167 
1276.522 
1305.105 

Total 
Subsidence 

(fi) 
1948-1967 

2.152 
1.434 
2.067 
1.375 
1.208 
1.578 

Subsidence 
Rate 
(ftlyr) 

1967 - 1981 
0.050 
0.039 
0.091 
0.089 
0.083 
0.186 

Elevation (fi) 
1 146.565 
1 166.71 6 
1 196.300 
1229.157 
1275.604 
1302.753 

Subsidence 
Rate 
(ft/yr) 

1948-1967 
0.1 133 
0.0755 
0.1088 
0.0724 
0.0636 
0.083 1 

Total 
Subsidence 

(fi) 
1948-1991 

2.53 1 
1.652 
3.007 
2.298 
2.044 
3.851 

Elevation (fi) 
No Data 
No Data 
1 195.694 
1228.73 1 
1275.257 
No Data 

Subsidence 
Rate 

(ftJyI-1 
1948-1981. 

0.077 
0.050 
0.091 
0.070 
0.062 
0.1 17 

Total 
Subsidence 

(fi) . 
1967-1981 

b.469 
0.305 

- 1.026 
1.010 
0.918 
2.352 

Subsidence 
Rate 

( f t /~r)  
1967-1981 

0.0335 
0.02 18 
0.0733 
0.0721 
0.0656 
0.1680 

Total 
Subsidence 

( f t  ) 
1981-2004 
No Data 
No Data 

0.606 
0.426 
0.347 

No Data 

Subsidence 
Rate 
( f t /~ r )  

1981-2004 
- 
- 

0.0263 
0.01 85 
0.0151 

- 



Table 4 
Historical Subsidence Benchmark H265 

Time Period Subsidence Subsidence Rate 
(feet) (feetlyear) 

1 948 to 1967 2.07 0.1 1 
1967 to 1981 1.03 0.07 
1981 to 2004 0.61 0.03 

For the purpose of this subsidence evaluation the adjusted elevation data obtained 
by the District will be used to define historical land subsidence trends in the 
White Tanks FRS No. 3 area. 

Releveling of the White Tanks FRS No. 3 crest monuments by the District (2004) 
shows ongoing subsidence/settlement along the crest of the dam (Figure 4). 
Between 1990 and 2003 the elevation at the crest of the dam is lowering at a rate 
of 0.01 1 f t  at station 70+07 to 0.030 Wyr at station 10+00, which means that the 
northern crest of the dam is subsiding at a rate greater than the southern end. 

Difsar data for an 8-year period (Figure 5) (ADWR, 2004) shows a similar trend. 
According to this data the southern end of the dam has undergone approximately 
0.2 ft  of subsidence between July 1992 and October 2000 and the north end of the 
dam has subsided almost 0.26 feet of the same period (Figure 6). The comparison 
with interferometry records, particularly DifSAR records, for the 8-year period 
ending October 2000 indicates an average subsidence rate of 0.019 feet per year. 
Both the District releveling data and the DifSAR data show the north end of the 
dam subsiding at a higher rate than the southern end of the dam. 

Due to the large gaps in time between the data, 1981 to 1992 and 2000 to 2004, 
the DifSAR information was not integrated into any of the graphs using adjusted 
NGS benchmark elevations. However, Figure 7 is provided to illustrate a 
reasonable comparison between the DifSAR data and the benchark data. The 
DifSAR point was calculated by taking the maximum 8-year deformation value 
from the DifSAR information (0.276) and adding it to the 2004 elevation 
(assuming no subsidence over period 2000 to 2004), to give a hypothetical 1992 
elevation. This point falls within the range of the benchmark subsidence data. 

An assessment of incremental land subsidence verses groundwater drawdown was 
performed using historical land subsidence calculated using the adjusted NGS 
leveling data from benchmark H265 and water level decline data from well B-02- 
02 04DCB. Table 5 provides a summary of this assessment. 
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Table 5 
Incremental Land Subsidence vs. Drawdown 

Time Period A Subsidence A Water Level Subsidence/Drawdown Ratio 
(feet) Decline (feet) (feetlfoot) 

The comparison of the groundwater level decline to the subsidence records 
suggests that active subsidence is continuing in the White Tanks FRS No 3 area 
through the period of record. The results of our assessment of historical 
groundwater and land subsidence records are consistent with the results described 
in the Dames and Moore and the AMEC studies. In our opinion, based on the 
assessment of the differential InSAR (DifSAR) data when compared to the grade 
of the north end of the FRS is about 4 feet below design grade due primarily to 
land subsidence in the area. Residual subsidence in the area will continue to 
cause a lowering of the crest elevation. 

5.0 Future Potential Land Subsidence 

5.1 General 

Attempting to quantify future potential land subsidence is a difficult task. Several factors 
come into play that can affect future subsidence. These factors include, but may not be 
limited to, the following: 

On-going residual subsidence. 
Continuing groundwater use at present rates. 
Reduction in groundwater use. 
Future increases in groundwater use. 
Location of pumping centers. 
Water use practices. 
Increase or decrease in available surface water. 
Increase or decrease in groundwater level. 
Aquifer compressibility. 
Saturated thickness of aquifer 
Depth to bedrock or subsurface structural feature. 

Because of the wide variety of complex and interrelated factors that can affect subsidence 
predictions, the selection of appropriate prediction methods must consider simplifying 
assumptions to reduce complexities. For the analysis of future potential land subsidence 
at White Tanks FRS No. 3, we have examined two cases: 
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1) Predicted subsidence with present-day groundwater conditions and 
2) Predicted subsidence with additional groundwater withdrawal. 

5.2 Predicted Subsidence with Present-Day Groundwater Conditions 

Predictive assessments of future potential land subsidence were conducted using 
conventional empirical methods with available subsidence data to estimate future trends. 
In this method, the amount of land subsidence is considered a function of time, ignoring 
the causality of land subsidence. We used the historical records to determine the rate of 
subsidence and projected the values to year 2100 using and linear approximations and 
linear extrapolation of the historical data to year 2 100. 

5.2.1 Predicted Subsidence at Benchmark H265 

Historical data used for the extrapolations included the adjusted elevation data 
provided by the District for NGS benchmark H265 for the period 1947 through 
2004. A visual extrapolation curve was constructed for the period 1947 through 
2100 (Figure 8). Based on the visual extrapolation, the estimated subsidence 
expected by year 2100 is about 1.67 feet with a rate of subsidence of about 0.02 
feet per year. Assuming groundwater levels are static or rising during this period, 
the subsidence would be classified as is residual subsidence. A plot of the linear 
trend analysis curve for the period 198 1 through 2004 is presented in Figure 8. In 
this scenario, using the difference in subsidence between 1981 and 2004, the 
subsidence rate is about 0.026 feet per year. Assuming this rate continue through 
year 21 00 the total subsidence that could be experience at White Tanks No. 3 
could be about 2.53 feet. 

5.2.2 Predicted Subsidence Using DifSAR Interferometry 

Future potential land subsidence was also calculated using differential 
interferometry (DifSAR) of land surface deformation for the period 1992 through 
2000. However, because the DifSAR point is about 14 feet from the benchmark 
H265, it was examined independently from the benchmark data. It must be 
pointed out that the DifSAR point deformation represents an average deformation 
within a 50 meter pixel and therefore must only be used to evaluate a general 
subsidence trend for the 1992 through 2000 time period. Land subsidence and 
subsidence rates calculated from the DifSAR data point (closest to benchmark 
H265) is about 0.25 feet with a subsidence rate of about 0.03 feet per year. The 
average subsidence rate along the DifSAR profile line from Bethany Home Road 
to Northern Avenue is about 0.028 feet per year. A plot of the DifSAR 
deformation along a north-south profile parallel to the Beardsley Canal is depicted 
in Figure 5. Assuming the average DifSAR deformation rate is projected to 2100, 
the predicted subsidence through year 2100 could be about 2.688 feet. 
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5.2.2 Predicted Subsidence Using Differential Subsidence/Groundwater 
Level Ratio 

For the determination of the rate of subsidence per foot of water level drawdown, 
the analysis assumed an approximation of water level decline that would occur 
through year.2100. The assumed groundwater level decline could be about 73 
feet over the next 100 years based on a visual linear extrapolation of the historical 
rate of water level decline in well B-02-02 04BCD over the period from 1975 
through 2002. According to the ADWR well location database, this well is 
located about 200 feet east of the north end of White Tanks FRS No. 3. This 
scenario was evaluated to assess the future potential subsidence using the ratio of 
subsidence to water level decline. The predictive results for this scenario suggest 
that for the period of record between 1981 and 2004 the differential subsidence 
and water level change is 0.606 feet and 19.75 feet, respectively, resulting in a 
subsidenceldrawdown ratio of 0.03 feetlfoot (Figure 10). Using this 
subsidence/drawdown ratio projected to year 2100, the resultant subsidence is 
about 2.98 feet. 

5.3. Predicted Subsidence with Additional Groundwater Withdrawal 

The most significant factor affecting the actual rates of land subsidence, and ultimately 
total subsidence over the next 100 years, is the response to the groundwater aquifer to 
pumping and recharge. Changes of land use from agricultural to urban uses and the 
resulting population growth and water demand are expected to negatively impact land 
subsidence. Predicting land subsidence using population growth and estimated water 
demand only provides a rough indicator of potential impact to the aquifer on a basin-wide 
or sub-basin level. This information cannot be used to predict land subsidence unless a 
groundwater drawdown model is applied to the growth and demand factors. 

5.3.1 Population Growth Projections 

Maricopa Association of Governments (MAG) has prepared population growth 
projections for the County that only go through year 2030. To estimate the future 
potential water demands that might be expected over the next 30 year, we have 
examined the local areas surrounding the White Tank No. 3 to determine the 
potential impact of population growth on water use requirements for the area. 
Four Residential Area Zones (RAZ) surround White Tanks No. 3 (Figure 11). 
The total population growth for these areas through 2030 is 143,8 17 (Figure 12) 
which equates to about 54,280 housing units. 

5.3.2 Water Demand Projections 

Using the ADWR formula for calculating water use (ADWR, 1999), the 
residential water demand ranges from 1.206 AF per year for 2000 to 12,238 AF 
per year through 2030. Non-residential water demand ranges from 1,450 AF per 
year for year 2000 to 10,772 AF per year through 2030. The combined values 
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equate to a total estimated water demand of about 23,010 acre-feet per year. The 
sources expected to meet this demand will come from surface water sources 
(Central Arizona Project, Salt River Project, and local irrigation districts), 
reclamatiodrecharge sources, and groundwater. Percentage distributions from 
each of these sources are expected to vary from year to year as has in the past 
(ADWR, 1999). If it were possible to accurately define the numerous input 
parameters, it might be possible to distribute this water demand equally to each of 
the wells within each RAZ area and calculate rough approximations of 
groundwater level drawdown a resultant land subsidence impact estimated. 
However, changes in the assumption made regarding groundwater demand, such 
as allocations during wet and dry cycles, well sites where groundwater is pumped, 
and changes in land use will significantly affect drawdown calculations thereby 
making the resulting projections of future potential land subsidence subject to 
question. Likewise, making minor changes in the assumptions made could 
radically affect projected subsidence estimate. Therefore we have not attempted 
to develop subsidence predictions using projected water demands. 

5.3.3 Projected Groundwater Conditions 

Groundwater modeling and analysis are commonly required to assess potential 
impacts to the aquifer system that may be caused by new, large master planned 
community development. Likewise, studies encompassing larger basin-wide area 
are conducted by regulatory agencies. When the results of these types of studies 
are available they may be used to predict groundwater drawdown into the future. 
In the case of land development, the analysis attempt to predict drawdown of a 
100-year period as part of the 100-year assured water supplies that are required 
for permitting and to demonstrate that the water table will not be drawn down 
more than 1,000 feet below ground surface. The predictive time period for other 
water use planning studies may vary from 5 years to 25 years or more. 

5.3.2.1 ADWR Water Planning Study: URS obtained and reviewed 
published data on future groundwater usage and levels as modeled by ADWR 
(1996). According to this report, the decline in groundwater levels between 1983 
and 2025 is predicted to range from 50 to 100 feet. The rate of decline for this 
time period ranges from approximately 1.2 feet per year to 2.4 feet per year. 
ADWR (1996) assumes that the three Water Planning Areas in the immediate 
vicinity of White Tanks FRS No. 3 rely fully on groundwater for current and 
future water supplies. The ADWR model does not predict groundwater level 
declines past 2025. Assuming that the rates of decline remain unchanged, it is 
estimated that over the 100-year design life of the dam, groundwater levels at the 
dam could decline by 120 to 240 feet. 

5.3.2.2 Maricopa Water District Water Study: Groundwater drawdown 
projections associated with a major land planning study for the development of 
approximately 2,000 acres parallel to the Beardsley Canal was recently conducted 
by Fluid Solutions of Phoenix, Arizona. The study, which was conducted for the 
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Maricopa Water District, included an area adjacent to the east side of the 
Beardsley Canal from McMicken Dam south of Trilby Wash to one-mile south of 
White Tanks FRS No. 3. The results of the Fluid Solution's drawdown study 
suggests the water demand for developments in the vicinity of White Tanks FRS 
No. 3 could cause a lowering of the water table of about 375 feet over the next 
100 years. Figure 13 depicts the future potential water level decline hydrograph. 

We have assumed the water table will decline at the present rate until the 
development begins to draw groundwater from the aquifer by the year 2010. At 
that time increased water use could cause an increase in the drawdown rate. To 
predict the future potential land subsidence, we have assumed the incremental 
subsidence/drawdown ratio will be similar to the initial incremental ratio of the 
1948 to 1967 period, about 0.019 feet of subsidence per foot of drawdown. We 
believe this ratio is reasonably conservative considering the renewed drawdown is 
starting essentially from a "static" level similar to the initial rapid drawdown 
period for this well. Therefore, assuming the 0.019 feet per foot ratio, the 
estimated future potential land subsidence that could be induced with this water 
level change is about 7.17 feet or about 0.07 feet per year. Groundwater demand 
from adjacent parcel for urban development or agricultural purposes could cause 
an additional drop in the water table and a proportional increase in the rate of land 
subsidence. 

5.3.4 Subsidence Prediction Summary 

The results of the predictive subsidence evaluation are summarized in the 
following table. 

Table 6 
Summary of Predictive Subsidence Evaluation (at or near Benchmark H265) 

Predictive Method 2 100 Predicted Subsidence (feet) 
Visual Extra~olation 1.67 

I Linear Extrapolation 2.53 
DifSAR Interpolation 2.69 

SubsidenceIWater Level Decline Ratio 2.98 
Drawdown Analysis (ADWR) 2.28-4.56' 
Drawdown Analvsis (M WD) 7.17 

I I 

1 URS (2004) Predicted subsidence estimated by extrapolation of ADWR groundwater 
projections through 2 100. 

If groundwater levels in the vicinity of the White Tanks FRS No. 3 
continue to decline at a nominal rate similar to the rate during the period 
between 198 1 and 2004, the predicted design subsidence of 1.67 feet of 
additional subsidence by year 2100 is not unreasonable. A reasonable 
conservative upper bound subsidence limit assuming the same water level 
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decline is 2.98 feet. In our opinion, considering the predicted water 
demand estimates by ADWR and MWD, there is a moderate to high 
probability that the lower bound value of predicted land subsidence could 
be exceeded over the life of the structure. 

Based on our interpretation of the data used and the uncertainties 
associated with calculating estimates of future potential land subsidence, it 
is possible that approximately 1-foot to 4 feet of subsidence could be 
experienced at the structure (Table 7). The maximum subsidence would 
occur at the north end of the structure. In our opinion, there is a moderate 
to low probability of exceeding the upper bound limit of the predicted land 
subsidence in this area over the life of the structure through 2100. 

Predicted land subsidence base on water use studies conducted by ADWR 
(through year 2025) and MWD (through year 2100) are estimated to range 
from 2.28 feet to 7.17 feet, respectively. In our opinion, there is a low 
probability of exceeding the upper bound limit of the predicted land 
subsidence 

5.3.4.1 Subsidence at White Tanks No. 3 FRS: Subsidence monitoring 
conducted at White Tanks No. 3 FRS demonstrates that the measured land 
subsidence is not constant and varies throughout the length of the structure. 
Documented subsidence at the north end of the structure is greater than the 
subsidence at the south end. However, the subsidence trends during the period of 
record from 1990 to 2004 are reasonably consistent (Figure 4). We would expect 
that these observed subsidence trends to continue for several years unless there is 
a change in the groundwater patterns, such as water level decline, in the vicinity 
of the structure. Predicted subsidence for the White Tanks No. 3 FRS were 
approximated using level survey data from NGS benchmark H265. To determine 
the reasonableness of using this benchmark, a comparison was made of the 
subsidence measure at the structure to that measured at the benchmark. The 
comparison considered the ratio of the subsidence rates relative the maximum 
subsidence measured at station 10+00 at the north end of the structure for the 
period 1990 through 2003. The ratio of the subsidence rates at the structure 
relative to the subsidence rate at benchmark H265 was also determined. As can 
be seen in Table 7 the differential ratios range from approximately 1 percent to 4 
percent. 
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Table 7 
Comparison of Subsidence Rate Ratios 

White Tanks No. 3 FRS & Benchmark H265 

Station 

1 O+OO 
19+95 
30+00 
40+00 

6.0 General Conditions 

70+07 

The geologic and hydrogeological observations, findings, and conclusions presented in 
this memorandum report for the subsidence evaluation conducted for the White Tanks 
No. 3 FRS and the interpretations made relied on information gathered from a variety of 
sources including FCDMC, ADWR, USGS, NGS, MAG, MWD, URS, and published 
documents in Geological Consultants Inc. library. These sources are believed to be 
reliable and appropriate for the evaluation of historic land subsidence and for making 
rough approximations of estimated future potential land subsidence. 

Subsidence 
1990-2003 

(feet) 

0.325 
0.325 
0.273 
0.234 

It must be recognized that subsurface geologic, soils, and hydrogeological conditions 
may vary from place to place, over time, and from those found at locations where 
measurements or surveys were made by others to provide data used the investigator. No 
warranty or representation, either expressed or implied, is or should be construed 
regarding geological, soil, or hydrogeological conditions at locations other than those 
described in this report. Verification of the subsurface conditions, survey data, and other 
data provided by the various sources was beyond the scope of this investigation. The 
land subsidence predictions presented in this report used the best information and data 
available at the time of this evaluation. Although there may be uncertainties in the 
predicted subsidence estimates, the interpretations made and the assumptions used to 
render opinion regarding predicted land subsidence are believed to be reasonable. 

1 Assumes groundwater level decline at current rate. 
2 Subsidence rate at BM H265 calculated from 0.606 feet of subsidence over a 23-year period 1981 to 2004. 
3 Predicted land subsidence White Tanks No. 3 FRS through year 2100 assuming groundwater level decline. 

0.091 

The services provided by Geological Consultants Inc. were performed in accordance with 
generally accepted geological principles and standard practices used by members of the 
geological profession in this locale at the time of this study. 
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Rate of 
' Change 

(feet~~ear) '  

0.025 
0.025 
0.021 
0.018 

0.007 

Subsidence Rate 
Ratio Relative to 

Station 10+00 

1 .OO 
1 .OO 
0.84 
0.72 

Subsidence 
Rate Ratio 
Relative to 
BM H2652 

0.96 
0.96 
0.81 
0.69 

Predicted 
Subsidence 

@ WT No. 3 
(feet)3 
4.00 
4.00 
3.24 
2.76 

0.28 0.27 1.08 
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well Location 

Wells with Hydrographs (Appendix A) * Well #B-02-02 04DCB (Appendix A) 
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Well Hydrograph Location Map 
Figure 1 

1 inch equals 1,001.057930 feet 
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Figure 2 
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NGS Level Survey Data (Unadjusted) along the Beardsley Canal 
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Figure 6-8yr Deformation Data from ADWR, 2004. 
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Visual Extrapolation Curve 
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Water Level Decline vs Land Subsidence 
Linear Trend Analysis 
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Water Level Decline vs Land Subsidence 
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GWSI Well Reports and Hydrographs (ADWR, 2004) 
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G WSI Well Report and Hydrogrnplz AZ Dept of Water Resources 
ADWR Ir'ell Case I ~ t e s t  ll% Depth to II'L Aft. above Times 

Local ID Site ID Reg. No. Latitude Lorgitlrrle r J . .  Depd~ llrill Qate Dia. Date Water Afeon Sea Level Aleor. 

B.02-02 03BAA 3333041 12270701 601 21 5 33' 33' 4" 11 2' 27' 7" UNUSED 1204 1/1/1948 20 11R1/1991 446.20 76 1 7 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

Thursday, hfarch 194, 2004 





G WSI Well Report and Hydrograph AZ Dept of Water Resources 
ADIVR Ii'ell Case Latest ll'L Depth 10 ll'L rllf. above 7intes 

Local ID Sife ID Reg. No. Lafif~rde Lonpif~de IVafer Uses Depth Drill Qafe Dia. Date Wafer Mean Sea lave1 Aleas. 

BM-02 OSAAB 3333031 12285301 614414 33' 33' 3" 112O DOMESTIC 747 3/24/1960 12 11/2112002 432.89 827.1 1 7 
28' 53 59" 

I I 

Date Measured 

GWSl is AMNR's technical database of well locations, construction data, and water levels. 

Thursday, dfurch 04, 2004 Page I of I 
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G WSI Well Report and Hydrogrnph AZ Dept of Water Resources 

Local ID Site ID Reg. No. I ~ t i tude  ILon,qitlrtle II'(~trr [/.yes Depth Dril l  pate Dia. Date Il'ater hfenn Sen Lrvel Afens. 

6-02-02 1 OBDA 3332001 12270701 612351 33O 32' 0.' 112" 27.7" UNUSED 1003 2/8/1958 20 11/26/1984 451.40 71 7 3 

Hyd rog ra ph 
448 7 

449 - 
1 

i 
450- 

451 - 
t '  - C) 

t. 
L 452 - 
bl 
C 

453 - 
I 

0 * 

g 454 - 
2 

455 - 

456 - 

457 - 

458 T n 1 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Date Measured 

GWSl is AWVR's technical database of well locations, construction data, and water levels. 

Thursday, Afarch 04, 20W 



G WSI Well Report and Hydrograph AZ Dept of Water Resources 
ADIVI~ I l f ~ l l  CCISL' I,~IIYSI II'L Ilep111 IU ll'f, -411. ohove 7in1es 

Local ID Site ID Reg. No. Lntilucle I,on.qitutie Il'crter 1 J . w ~  Depfh Dril l  Qcrfe Dio. Dote Il'oter hiean Sea I ~ v e l  Afros. 

BU2-02 1OCCB 333125112273401 612352 33O 31' 29" 1120 27' 37'. UNUSED 2290 5/1/1963 20 12/5/1986 386.60 771 9 

Hyd rog ra ph 

Date Measured 

GWSl is AWVR's technical database of well locations, construction data, and water levels. 

Thursday, hfurch 04, 20W 



Date Measured 

GWSl b ADWR's technical database of well locations, construction data, and water levels. 

Thursday, nlurch W, 2004 



G WSI Well Report and Hydrogrnph AZ Dept of Water Resources 
ADIVR ll'ell Case Latest IVL Depth to 11% All. above Ttn~er 

Local ID Site ID Reg. No. Lntitude 1.ongit11de Ilbter Ures Depth DnII pate Ilia. Date Water h4ear1 Sm Lrvel Aleas 

8-02-02 11 666 333213112263301 610070 33O32' 13.19" 112O26.34 4" UNUSED 880 3/19/1949 20 lll27R002 372 89 786 11 
6 

Hyd rog ra ph 
0 - 

50 - 

100 - 

150 - 
E. ; 200 - 
). 

2 250- 
0 - 

300 - 
ii 

350 - 

400 - 

450 - 
+ 

500 3 

I Date Measured I 

GWSl is ADWR'e technical database of well locations, construction data, ar.d water levels. 

Thursday, Afarch 04, 2004 



G WSI Well Report and Hydrograph AZ Dept of Water Resources 
ADIVR Il'rll Lntrst 11% Drptl~ to I l l  -411. above Tinrrs - -  

Local ID Site ID Reg. No. Lntittuie I,nn.cjtu~/r I f h t ~ r  Uses Deprlr Drill ante Dia. Date lkater hiean Sm Dvr l  ,\iea.~. 

B M M  15AAA 333120112263701 613010 330 31' 21.2" 112O IRRIGATION lODO 7123'1961 20 llI2612002 342.70 789.3 6 

Hyd rog ra ph 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

Thursday, hfurch 04, 2004 



G WSI Well Report and Hydrograph AZ Dept of Water Resources 
ADCVR lVell Cast! I,afisl II'L Dt!plh IO 1 I .  J Tjn;es 

Local ID Site ID Reg. No. Latitu(ie Lunpifu~lr Jl'rrtrr [Jsrr Drph Drill on* Dia. Date il'nfer Afenn Sm D w l  Afrnr 

B 0 2 M  16ABB 3331 181 12283701 562643 33' 31 ' 18.39" 112" 28' 8.1 .' UNUSED 0 10 lll26R002 36f3.80 8052 2 

I 41 0 
1998 1999 2000 2001 2002 2003 2004 1997 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

Thursday, hfurch 04, 2004 



GWSI Well Report and Hydrogrnplt AZ Dept of Water Resources 
Al l lV I~  Il'rll I.'ase fnltest 11% Drpdr to I I t  o fi111e.s 

Local ID Site ID Reg. No. ht i t t r~ l r  Longitirtlr Ii'atrr IJsrs 1)eptlr Drill !>ate Dia. Date Il'atrr Airan Srlr LmrI  Airas. 

BM-02 17DDD 333031 112284301 330 30' 34" 112"28' 44.7'' UNUSED 966 5/1/1967 8 llROR002 360.10 829.9 7 
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EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: 

Project Name: White Tank? FRS No. 3 

Project/Calculation Number: 23443748.003 12 

Title: Subsidence Analysis 

Total Number of Pages (including cover sheet): 

Total Number of Computer Runs: 8 
Prepared By: Christina Winckler C.7 c ~ J  Date: 811 812004 

Checked By: 1% Date: ?/2?bLt, 

Description and Purpose 
> To fit subsidence curve to observed subsidence of bench mark BM H265 using computer software 

Consol 3.0. 
> To find subsidence values after water table has reduced 100,200, and 300 feet from value observed 

in 2004. 

e 
Design Basis/References/Assumptions 
As noted on page 2. 

Remarks/Conclusions/Results 
As noted on page 2. 

Calculation Approved By: 
Project ManagerIDate 

Revision No.: Revision Description: Approved By: 

Project ManagerDate 

UR!j URS Den:Geocivil\General\Forms (calc package subsidence.doc) (811 812004 1 :21 PM) 



Design Basis and Assumptions 
P Model analyzed is 1,110 feet. The model was divided into 50-foot thick layers. 
> Groundwater assumed at -220 feet. 
P Subsidence is due to the lowering of groundwater table. Lowered levels analyzed are: -220, -260, 

-300, -331, -346, -366, -400, -466, -500, -566, -600 and -666 feet. 
P Unit weight of soil assumed to be 122 pcf below water table, 110 pcf above the water table, and void 

ratio 0.37. 

Given 
P Observed subsidence of benchmark BM H265 as presented on page 3. 
Method 
P Computer software Consol 3.0 by Duncan et. Al, June 2003. 

Effective stress used as input is program is calculated as shown on spread sheets on pages 
Y and r. 

> No consolidation properties are known. All properties were iteratively found using the computer 
software. By changing OCR, Cv and Cr results were matched to observed subsidence of bench mark 
BM H265. 
The upper and lower bound were created assuming more consolidation properties in the lower bound 
to get a different shape of the curve. 

P Output files are presented in Appendix A. (Note several runs had to be made to get all points shown 
on graph. Program crashed if too many points were analyzed.) 

Results a& ?"4/< M p. 7- 

Graph presented on page the upper and lower bound of estimated subsidence. The 
following table shows were assumed to create these curves: 

r 

The following table presents the subsidence results when the water table is lowered by 100,200, 
and 300 feet from observed level in 2004. 

Lowering of ground water table, feet 
100 
200 
300 

Estimated Subsidence, feet 
2.9 - 4.3 
4.4 - 7.4 
5.1 - 9.5 



Year 
depth to 

water 
206 

Benchma 
rk 

Designati 

I I 1 I 

1 G265 1 1168.46 1 1167.02 1 1166.72 1 No Data I 
on 

F265 

1948" 
Elevation 

(ft> 
1149.19 

K265 
L265 

1967" 
Elevation 

(ft> 
1147.03 

1277.73 
1306.68 

1981" 
Elevation 

2004"" 
Elevation 

(ft> 
1146.57 

1276.52 
1305.1 1 

(ft) 
No Data 

1275.6 
1302.75 

- 

1275.26 
No Data 



Unit Weight above water table: 
Unit Weight below water table: 

Water Table: 220 feet 

110 pcf 
122 pcf 

OCR above Water Table: 
OCR below Water Table: 



Unit Weight above water table: 
Unit Weight below water table: 

110 pcf 
122 pcf 

Water Table: 220 feet 

OCR above Water Table: 
OCR below Water Table: 





Final values used in graphs 

Upper Bound Lower Bound 
Ccl=0.4 
Cc2=0.39 
Cc3=0.12 
Cc4=0.04 



CONSOL - I d  Consol i d a t i o n  Analysis Program 
Version 3.0 
V i r g i n i a  Tech, Department o f  c i v i l  Engineering 

~i tl e : whi te Tanks FRS No. 3, ~ e m e d i a t i o n  

**** C 0 N T R 0 L D A T A **** 
  umber o f  com ress ib le  u n i t s  .............................. 11 
 umber o f  s o i f  layers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 
s umber o f  d i f f e r e n t  s o i l s  ................................. 2 
Elevat ion  o f  t he  ground surface ........................... 0.00 
s leva ti on o f  t he  top  o f  t he  compressible s o i l  mass ......... 0.00 
Ground water e levat ion  .................................... -220.00 
u n i t  weight o f  water ...................................... 62.40 
Mois t  u n i t  wt. o f  s o i l  btwn grn. s u r f .  & comp. s o i l  mass ... 110.00 
satur .  u n i t  wt. o f  s o i l  btwn grn. s u r f .  & comp. s o i l  mass . . 122.00 

**** U N I T  B O U N D A R Y  D A T A  **** 

u n i t '  Top Bottom Drainage 
 umber Boundary Boundary cond i t i on  

**** S O I L  P R O P E R T Y  D A T A  **** 

s o i  1 u n i t  Voi d 
Type weight Rat io  Cc Ccs Cv Cvs 

**** S U B L A Y E R  D A T A  **** 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 

center 
 lev 

-25.00 
-75.00 
-125.00 
-175.00 
-225.00 
-275.00 
-325.00 
-375.00 
-425.00 
-475.00 
-525.00 
-575.00 
-625.00 
-675.00 
-725.00 
-775.00 
-825.00 
-875.00 
-925.00 
-975.00 
-1025.00 
-1075.00 

Bottom 
E l  ev 

-50.00 
-100.00 
-150.00 
-200.00 
-250.00 
-300.00 
-350.00 

overbn Precons S o i l  
Thick Pressure Pressure Type 

"*** Number o f  ~oadcases t o  be Analysed: 9 

**** L O A D C A S E :  1 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

T i  me i n t e r v a l  s : 2.00 4.00 



, $01 d water e l  eva t i  on . . . . . . . . . . . . . . -220.00 
New water e leva t i on  .............. -220.00 

Layer change i n  s t ress  

v o i d  I n i  ti a1 Precons . F ina l  
~ a y e r  Thick. ~ a t i o  pressure pressure pressure 

u l t .  
S e t t l  . 

U l t ima te  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 

**** Time since l oad  was appl ied:  2.00 **** 
~f f ec t i ve  pore 

 levat ti on , s t ress  pressure 

**** Time since l oad  was appl ied:  4.00 "*** 
E f f e c t i v e  pore 

~l eva t i  on s t ress  pressure 



!or t h i s  l oad  case Accumulated Surface 
T i  me ~ e t t 1 e m e n t  I ~ i m e  set t lement e leva t i on  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  2  **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l  s: 2.00 4.00 

Old  water e leva t i on  . . . . . . . . . . . . . . -220.00 
New water e leva t i on  . . . . . . . . . . . . . . -260.00 

Layer 

Layer 

Change i n  stress 

v o i d  I n i t i a l  Precons. F ina l  
Thick. Ra t i o  Pressure Pressure Pressure 

u l t .  
s e t t l  . 



u l t i m a t e  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 0.401 

**** ~ i m e  s ince l oad  was appl ied:  2.00 **** 
E f f e c t i v e  Pore 

E levat ion  s t ress  pressure 

**** Time since l oad  was appl ied:  4.00 **** 

E f f e c t i v e  pore 
E levat ion  Stress pressure 

For t h i s  l oad  case I Accumulated I surface 
T i  me set t lement  I Time set t lement I e leva t i on  
----------------------+-----------------------+----------- 

2.00 0.402 1 6.00 0.402 1 -0.40 
4.00 0.402 1 8.00 0.402 1 -0.40 

**** L O A D C A S E :  3 **** 
**** C h a n g e  i n  L round water  levat ti on **** 

Time i n t e r v a l s :  2.00 4.00 

01 d  water e leva t i on  . . . . . . . . . . . . . . -260.00 
New water e leva t i on  .............. -300.00 

Layer Change i n  stress 



Layer 
void 

  hick. Rat io 
~ n i  ti a1 

Pressure 
Precons. F i  rial 

pressure Pressure 
u l t .  

s e t t l  

u l t i m a t e  sett lement without  correct ion  f o r  buoyancy : 0 . 8 1 1  

**** Time since l o a d  was appl ied:  2 .00 **** 
E f f e c t i v e  pore 

~l e v a t i  on stress pressure 

**** Time since l o a d  was' appl ied:  4.00 **** 
~f f e c t i  ve pore 

~l evat i  on stress pressure 



For t h i s  l o a d  case ~ c c u m u l  a ted surface 
T i  me set t lement  I r ime  set t lement I e leva t i on  
----------------------+-----------------------+----------- 

2.00 0.786 10.00 1.189 -1.19 
4.00 0.788 1 1 2 . 0 0  1.191 1 -1.19 

**** L O A D C A S E :  4 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

ri me i n t e r v a l  s  : 2.00 4.00 

01 d water e leva t i on  . . . . . . . . . . . .: . -300.00 
New water e leva t i on  .............. -331.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
2 2 

change i n  s t ress  

Void initial Precons. F ina l  
Rat io  Pressure Pressure Pressure 

u l t .  
S e t t l  . Thick.  Layer 

u l t i m a t e  set t lement w i thout  co r rec t i on  f o r  buoyancy : 

**** Time since l oad  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

E l  evat ion  Stress pressure 



**** Time since load was appl ied:  4.00 **** 
~ f f  e c t i v e  pore 

~l evat ion s t ress  Pressure 

For t h i s  load case ~ccumu l  ated I surface 
li me set t lement I ~ i m e  set t lement I e leva t i on  
----------------------+-----------------------+----------- 

2.00 1.165 1 14.00 2.356 -2.36 
4.00 1.176 1 16.00 2.367 1 -2.37 

**** L O A D C A S E :  5 **** 
**** C h a n g e  i n  L round water E l e v a t i o n  **** 

Time i nte rva l  s: 2.00 4.00 

o l d  water e levat ion  . . . . . . . . . . . . . . -331.00 
New water e leva t i on  .............. -346.00 

Layer 

Layer 

change i n  s t ress  

v o j  d  I n i  ti a1 Precons . F i  rial 
 hick. Rat1 o  Pressure Pressure Pressure 

u l t .  
s e t t l  



u l t i m a t e  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 0.581 
3 

**** Time since l oad  was appl ied:  2.00 **** 

~f f e c t i v e  pore 
~1 eva t i  on Stress pressure 

**** ~ i m e  s ince l o a d  was appl ied:  4.00 **** 
~ f f  e c t i v e  pore 

E l  evat ion  Stress pressure 

For t h i s  l oad  case ~ccumu l  ated Surface 
T i  me set t lement I r ime set t lement I e levat ion  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  6 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  fr*fr* 

Time i n t e r v a l s :  2.00 4.00 

o l d  water e levat ion  . . . . . . . . . . . . . . -346.00 
New water e levat ion  . . . . . . . . . . . . . . -366.00 



. Layer change i n  stress 

v o j d  1n i  ti a1 Precons . ~i nal  
  hick. Rat io  Pressure Pressure Pressure 

u l t .  
s e t t l  . Layer 

U l t ima te  set t lement w i thout  cor rec t ion  f o r  buoyancy : 

**** Time since l oad  was appl ied:  2.00 **** 
~f f ec t i ve  pore 

~l evat ion s t ress  pressure 

Time s ince l oad  was appl ied:  

~ f f e c t i v e  pore 
~l eva t i  on stress pressure 



For t h i s  load case ~ccumu l  ated Surface 
TI me set t lement I r ime set t lement I e levat ion  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  7 **Q* 

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l  s: 2.00 4.00 

o l d  water e levat ion  .............. -366.00 
New water e levat ion  .............. -400.00 

Layer change i n  s t ress  

Thick. 
v o j  d  ~ n i  t i a1 precons. F ina l  

Rat io  Pressure Pressure Pressure 
u l t .  

s e t t l  . Layer 

U l t imate  sett lement w i thout  cor rec t ion  f o r  buoyancy : 1.476 

**** Time since l oad  was applied: 2.00 **** 



~l evation 
~ f f  ecti  ve 

stress 
Pore 

Pressure 

**** Time since load was applied: 4.00 **** 
Effective pore 

E l  evation stress pressure 

For t h i s  load case I Accumulated I surface 
TI me settlement I Time settlement I elevation 
----------------------+-----------------------+----------- 

**** L O A D C A S E :  8 ""4" 

**** C h a n g e  ~n G r o u n d w a t e r  E l e v a t i o n  **** 

Time intervals:  2.00 4.00 

Old water elevation . . . . . . . . . . . . . . -400.00 
New water elevation . . . . . . . . . . . . . . -500.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

Change i n  stress 



I v o i d  ~ n i t i a l  precons. ~ i n a l  U l t .  
~ a y e r    hick. ~ a t i o  pressure Pressure Pressure s e t t l  . 

U l t ima te  set t lement w i thout  co r rec t i on  for 'buoyancy : ' 3.915 

**** Time since load was appl ied:  2.00 **** 
~f f e c t i  ve pore 

~l evat i  on s t ress  pressure 

**** Time since 

El evat ion 

-34.22 

load was applied: 4.00 **** 
E f f e c t i v e  pore 

stress pressure 

I For t h i s  load case I ~ccumul  ated I surface 



T i  me set t lement I Time set t lement I e levat ion  
----------------------+-----------------------+----------- 
2.00 3.925 30.00 9.213 -9.21 
4.00 3.930 132.00 9.217 1 -9.22 

**** L O A D C A S E :  g *a** 
**** C h a n g e  i n    round water E l e v a t i o n  **** 

a Time i n t e r v a l s :  2.00 
o l d  water e leva t i on  . . . . . . . . . . . . . . -500.00 
New water e leva t i on  .............. -595.00 

Layer change i n  stress 

Void I n i t i a l  Precons. F ina l  U l t .  
~ a y e r    hick. Rat io  Pressure Pressure Pressure S e t t l  . 

u l t i m a t e  set t lement w i thout  co r rec t i on  f o r  buoyancy : 2.603 

**** Time since l oad  was applied: 2.00 **** 
E f fec t i ve  

Stress 
Pore 

Pressure E levat ion  

-36.83 



For t h i s  l o a d  case Accumulated 
T i  me s e t t l  etnent I r ime  set t lement 
----------------------+---------------------- 
2.00 2.615 1 34.00 11.832 

**** C o m p l e t e  T i m e  S e t t l e m  

Time Sett lement 

1 Surface 
I e leva t i on  

.-+ ----------- 
1 -11.83 

e n t  ~ e c  



....................................................... ....................................................... 
CONSOL - I d  consolidation Analysis Program 

Version 3.0 
v i  r g i n i a  Tech, Department o f  Civ i  1 Engineering ....................................................... ....................................................... 

Date: 08 10/2004 
Inpu t  f i  e : c:\~rogram Fi les\~onsol\Cc & c r  OCR=l.cns 
output. f i l e :  c:\Program Files\consol\cc & c r  o c ~ = l . o u t  
P l o t  f i l e  : C:\Program ~i les\consol\Cc & C r  OCR=l.dat 

~i t 1  e : white Tanks FRS No. 3 ~emediat ion 

 umber o f  com ress ib le  un i t s  .............................. 11 
 umber o f  soiP layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 
 umber-of d i f f e ren t  s o i l s  ................................. 2 
Elevat ion o f  the ground surface ........................... 0.00 
Elevat ion o f  the top of the compressible so i l  mass . . . . . . . . . 0.00 
Ground water elevat ion .................................... -220.00 
u n i t  weight o f  water ...................................... 62.40 
~ o i s t  u n l t  wt. o f  s o i l  btwn grn. sur f .  & comp. s o i l  mass ... 110.00 
satur.  u n i t  w t .  o f  s o i l  btwn grn. sur f .  & comp. s o i l  mass .. 122.00 

**** U N I T  B O U N D A R Y  D A T A  **** 
u n i t  TOP ~ o t t o m  

Number Boundary Boundary 
~ r a i  nage 

condit ion 

**** S O I L  P R O P E R T Y  D A T A  **** 
so i  1 Uni t  Voi d 
Type weight Ratio Cc Ccs Cv Cvs 

1 122.00 0.37 0.29 0.03 7000.00 7000.00 
2 122.00 . 0.37 0.19 0.03 7000.00 7000.00 

**** S U B L A Y E R  D A T A  **** 
Center Bottom overbn precons s o i l  

~ a y e r    lev Elev Thick Pressure Pressure Type 

**** Number o f  ~oadcases t o  be ~na lysed :  9 

**** L O A D C A S E :  1 **** 
**** C h a n g e  i n  L round water E l e v a t i o n  **** 

Time in te rva ls :  2.00 4.00 



01 d water e leva t i on  . . . . . . . . . . . . . . -220.00 
New water e leva t i on  . . . . . . . . . . . . . . -220.00 

Layer Change i n  s t ress  

Thick.  
v o i d  

Rat io  
I n i  ti a1 Precons. F ina l  

Pressure Pressure Pressure 
u l t .  

s e t t l  . Layer 

U l t imate  set t lement w i thout  co r rec t i on  f o r  buoyancy : 0.000 

**** Time since l oad  was applied: 2.00 **** 

E f f e c t i v e  pore 
E levat ion  s t ress  ~ r e s s u r e  

**** Time since l oad  was appl ied:  4.00 **** 
E f f e c t i v e  Pore 

E levat ion  stress pressure 



For t h i s  l oad  case I ~ccumu l  ated surface 
T i  me set t lement I Time! set t lement 1 e levat ion  
----------------------+-----------------------+----------- 
2.00 0.000 2.00 0.000 0.00 
4.00 0.000 1 4.00 0.000 1 0.00 

**** L O A D ' C A S  E : 2 ***" 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

01 d water e levat ion  . . . . . . . . . . . . . . -220.00 
New water e levat ion  . . . . . . . . . . . . . . -260.00 

Layer change i n  stress 

Void I n i  ti a1 Precons . ~i rial u l t .  
~ a y e r  Thick. Rat lo  Pressure Pressure Pressure s e t t l  . 



u l t i m a t e  set t lement w i thout  co r rec t i on  f o r  buoyancy : 0.401 

**** Time since load was appl ied:  2.00 **** 
~ f f e c t i v e  pore 

€1 evat ion s t ress  pressure 

**** Time since l oad  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

E l  evat ion s t ress  pressure 

 or t h i s  l oad  case ~ccumu l  ated 1 Surface 
T i  me Sett lement I ~ i m e  set t lement I e levat ion  
----------------------+-----------------------+----------- 
2.00 0.402 1 6.00 0.402 -0.40 
4.00 0.402 1 8.00 0.402 1 -0.40 

**** L O A D C A S E :  3 444' 

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

01 d water e l  evat i  on . . . . . . . . . . . . . . -260 .OO 
New water e levat ion  . . . . . . . . . . . . . . -300.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

change i n  s t ress  



void I n i t i a l  Precons. F ina l  
Layer Thick.  Rat io  Pressure Pressure Pressure 

1 50.00 0.37 3050.00 3272.50 3050.00 

u l t .  
S e t t l  . 

u l t i m a t e  sett lement without  correct ion  f o r  buoyancy : 

**** ~ i m e  since l o a d  was appl ied:  2.00 **** 

E f f e c t i v e  pore 
El  e v a t i  on s t ress  ~ r e s s u r e  

**** ~ i m e  since load  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

~l evat ion stress pressure 



For t h i s  l oad  case ~ccumu l  ated surface 
T i  me set t lement I r ime set t lement I e levat ion  
----------------------I-------------------------&----------- - - - - -  

7 

2.00 0.786 1.189 -1.19 
0.788 1 i!::: 4.00 1.191 i -1.19 

**** L O A D C A S E :  4 44"" 

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

01 d water e leva t i on  . . . . . . . . . . . :. . -300.00 
New water e leva t i on  . . . . . . . . . . . . . . -331.00 

Layer 

1 
2 
3 
4 
5 
6 
7 

change i n  stress 

0.00 

v o i d  ~ n i t i a l  
Thick. Rat io  Pressure 

. Precons. ~ i n a l  U l t .  
Pressure Pressure S e t t l  . Layer 

u l t ima te  set t lement w i thout  co r rec t i on  f o r  buoyancy : 1.167 

**** Time since l oad  was applied: 2.00 **** 
~ f f e c t i v e  pore 

~l evat ion s t ress  pressure 



**** Time since l oad  was appl ied:  4.00 $I*** 

E f f e c t i v e  pore 
~1 eva t i  on s t ress  pressure 

For t h i s  l oad  case I ~ccumu l  ated I surface 
T i  me set t lement I ~ i m e  set t lement 1 e l eva t i on  
----------------------+-----------------------+----------- 
2.00 1.165 I 14.00 2.356 -2.36 
4.00 1.176 1 16.00 2.367 1 -2.37 

**$I* L O A D C A S  E :  5 **** 
**** C h a n g e  i n    round water E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

o l d  water e leva t i on  . . . . . . . . . . . . . . -331.00 
New water e levat ion  . . . . . . . . . . . . . . -346.00 

Layer Change i n  s t ress  

vo id  I n i t i a l   rec cons. F ina l  U l t .  
Layer  hick. ~ a t i o  Pressure Pressure Pressure s e t t l  . 



82345.62 
85891.82 
89438.02 

In f o r  buoy u l t ima te  set t lement w i thou t  c o r r e c t i  

**** Time since l oad  was applied: 2.00 **** 
E f f e c t i v e  pore 

~l eva t i  on s t ress  pressure 

l oad  was appl ied :  l i m e  s ince 

E f f e c t i v e  pore 
~l eva t i  on s t ress  pressure 

For t h i s  l oad  case ~ccumu l  ated Surface 
T i  me set t lement I r ime set t lement I e levat ion  
----------------------+-----------------------+----------- 

2 .OO 0.583 18.00 2.950 I -2.95 
4 .OO 0.584 1 2 0 . 0 0  2.951 1 -2.95 

**** L O A D C A S E :  6 **** 
**** C h a n g e  i n    round water E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

01 d  water e l  eva t i  on . . . . . . . . . . . . . . -346.00 
New water e levat ion  .............. -366.00 



- Layer Change i n  s t ress  

v o i d  I n i  ti a1 ~ r e c o n s  . F ina l  U l t .  
~ a y e r  Thick.  ~ a t i 0  Pressure Pressure Pressure S e t t l  . 

~l tima te  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 0.851 

**** Time since l oad  was appl ied:  2.00 **** 
~ f f e c t i v e  pore 

~l eva t i  on s t ress  pressure 

**** ~ i m e  s ince l oad  was appl ied:  4.00 **** 
~ f f e c t i v e  pore 

~l eva t i  on s t ress  pressure 



For t h i s  load case ~ccumu l  ated surface 
T i  me set t lement I r ime set t lement I e levat ion  
----------------------+-----------------------+----------- 

2.00 0.854 22.00 3.805 1 -3.80 
4.00 0.855 124.00 3.806 1 -3.81 

**** L O A D C A S E :  7 4444 

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

01 d water e levat ion  . . . . . . . . . . . . . . -366.00 
New water e levat ion  .............. -400.00 

Layer Change i n  s t ress  

Void initial Precons. ~ i n a l  
~ a y e r  L hick. Rat io  Pressure Pressure Pressure 

u l t .  
s e t t l  . 

u l t i m a t e  sett lement w i thout  co r rec t i on  f o r  buoyancy : 1.476 

**** Time since l oad  was applied: 2.00 **** 



~f f e c t i  ve pore 
~l evat ion stress pressure 

**** Time since 

~l evat ion 

load  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

s t ress  pressure 

For t h i s  load  case I Accumulated surface 
Ti  me Sett lement I Time sett lement I e levat ion  
----------------------+-----------------------+----------- 

2.00 1.480 26.00 5.286 1 -5.29 
4.00 1.482 1 28.00 5.288 1 -5.29 

**** L O A D C A S E :  8 *** i t  

**** C h a n g e  1 n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

01 d water e levat ion  . . . . . . . . . . . . . . -400.00 
New water  e levat ion  .............. -500.00 

Layer 



vo id  ~ n i t i a l   rec cons. ~ i n a l  U l t .  
~ a y e r  Thick. Rat io  Pressure Pressure Pressure s e t t l  . 

u l t ima te  set t lement w i thou t  cor rec t ion  f o r  buoyancy : 3.915 

**** Time since l oad  was applied: 2.00 **** 
~ f f  e c t i  ve pore 

~l evat ion s t ress  pressure 

**** ~ i m e  s ince l o a d  was applied: 4.00 **** 
~f f e c t i  ve pore 

~l eva t i  on s t ress  pressure 

! For t h i s  l oad  case I ~ccumu l  ated I Surface 



T i  me set t lement I Time set t lement  I e levat ion  

**** L O A D C A S E :  g a**+ 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 

Old  water e leva t i on  . . . . . . . . . . . . . . -500.00 
New water e leva t i on  .............. -666.00 

Layer change i n  s t ress  . 

v o i d  I n i  ti a1 Precons . F ina l  U l t .  
~ a y e r  Thick. Ra t i o  Pressure Pressure Pressure S e t t l  . 

u l t i m a t e  set t lement w i thout  co r rec t i on  f o r  buoyancy : 4.011 

**** Time since l oad  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

E levat ion  Stress pressure 



For t h i s  load case ~ccumul  ated surface 
T i  me sett lement I l i m e  sett lement I e l e v a t ~ o n  
----------------------+-----------------------+----------- a 2.00 4.036 1 34.00 13.253 1 -13.25 

**** C o m p l e t e  l i m e  S e t t l e m e n t  R e c o r d  

T i  me sett lement 
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~i tl e : whi te  Tanks FRS No. 3 ~emed ia t i on  

**** C 0 N T R 0 L D A T A **** 
Number o f  com ress i  b l e  u n i t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Number o f  soiP layers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 
  umber o f  d i f f e r e n t  s o i l s  ................................. 2 
~ l e v a t j o n  o f  t he  ground surface ........................... 0.00 
E l e ~ a t i ~ n  o f  the  top  o f  t he  compressible s o i l  mass . . . . . . . . . 0.00 
Ground water e levat ion  ................................... -220.00 
u n i t  weight o f  water ...................................... 62.40 
~ o i s t  u n i t  wt. o f  s o i l  btwn grn. su r f .  & comp. s o i l  mass . . . 110.00 
sa tu r .  u n i t  wt. o f  s o i l  btwn grn. s u r f .  & comp. so l1  mass .. 122.00 

**** U N I T  B O U N D A R Y  D A T A  **** 
u n i t  TOP Bottom  raina age 

Number Boundary Boundary cond i t ion  

9 17 20 2 
10 20 2 1 2 

21 2 3 2 

**** S O I L  P R O P E R T Y  D A T A  **** 
s o i  1 U n i t  v o i d  
Type weight Rat io  Cc Ccs Cv Cvs 

**"* S U B L A Y E R  D A T A  **** 
Center Bottom overbn ~ r e c o n s  s o i l  

Layer Elev Elev Th ick  Pressure Pressure Type 

**** Number o f  ~oadcases t o  be Analysed: 9 

**** L O A D C A S E :  1 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  <;*** 

Time i n t e r v a l s :  2.00 4.00 



o l d  water e levat ion  . . . . . . . . . . . . . . -220.00 
New water e levat ion  .............. -220.00 

Layer change i n  s t ress  

vo id  ~ n i t i a l  Precons. 
Rat io  Pressure Pressure 

F ina l  
Pressure 

u l t .  
S e t t l  . Layer Thick.  

so. 00 
50.00 
50.00 
50.00 
50.00 

u l t i m a t e  sett lement w i thou t  co r rec t i on  f o r  buoyancy : 

**** Time since l o a d  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

El  evat i  on s t ress  pressure 

**** Time since l o a d  was applied: 4.00 **** 
~ f f e c t i  ve pore 

~1 evat ion s t ress  Pressure 



FOP t h i s  load case Accumulated Surface 
T i  me sett lement I Time Settlement I e levat ion  
----------------------+-----------------------+----------- 

2.00 0.000 2.00 0.000 0.00 
4.00 0.000 1 4.00 0.000 1 0.00 

**** L O A D C A S E :  2 **Q* 

**** C h a n g e  i n  L round water € l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

01 d  water e levat ion  . . . . . . . . . . . . . . -220.00 
New water  e levat ion  . . . . . . . . . . . . . . -260.00 

Layer Change i n  stress 

voj  d I n i t i a l  Precons. Final  U l t .  
~ a y e r    hick. Rat io  Pressure Pressure Pressure S e t t l  . 



u l t i m a t e  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 

**** ~ i m e  s ince l oad  was appl ied:  2.00 **** 
~ f f e c t i v e  pore 

~1 eva t i  on s t ress  pressure 

**** Time s ince l oad  was appl ied:  4.00 **** 
E f f e c t i v e  Pore 

E l  eva t i  on s t ress  pressure 

For t h i s  l oad  case Accumulated Surface 
T i  me Sett lement I Tine Sett lement I e levat ion  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  3 *QQ* 

**** C h a n g e  i n  L round water L lev at 

~ i m e  i n t e r v a l s :  2.00 4.00 

O ld  water e levat ion  . . . . . . . . . . . . . . -260.00 
New water e levat ion  .............. -300.00 

Layer change i n  s t ress  



Layer 
v o i d  ~ n i t i a l  Precons. ~ i n a l  U l t .  

 hick. Rat io  Pressure Pressure Pressure S e t t l  . 

u l t i m a t e  sett lement w i thou t  co r rec t i on  f o r  buoyancy : 0.811 

**** Time since l oad  was appl ied:  . 2.00 **** 
E f f e c t i v e  pore 

E l  evat ion s t ress  pressure 

**** Time since l oad  was applied: 4.00 **** 
~f f e c t i  ve pore 

~l evat i  on s t ress  pressure 



For t h i s  load case ~ccumul ated surface 
TI me settlement I r ime settlement I elevation 
----------------------+-----------------------+----------- 

2 .OO 0.786 1 10.00 1.189 1 -1.19 
4.00 0.788 1 12.00 1.191 1 -1.19 

**** L O A D C A S E :  4 **** 
**** C h a n g e  i n    round water E l e v a t i o n  **** 

~ i m e  in te rva ls :  2.00 4.00 

o l d  water elevat ion . . . . . . . . . . . .'. . -300.00 
New water elevat ion . . . . . . . . . . . . . . -331.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 

Layer 

change i n  stress 

Thick. 

50.00 

void I n i  ti a1 precons. Final u l t .  
Rat io pressure pressure pressure Se t t l  . 

Ult imate settlement without correct ion f o r  buoyancy : 

**** Time since load was applied: 2.00 **** 
Ef fect ive pore 

Elevation stress pressure 



**** Time since load was appl ied:  4.00 **** 
~ f f e c t i  ve pore 

~1 evation s t ress  pressure 

For t h i s  load case ~ccumu l  ated I surface 
T i  me set t lement I Time Sett lement I e levat ion  
----------------------+-----------------------+----------- 

2.00 1.165 i 14.00 2.356 -2.36 
4.00 1.176 1 16.00 2.367 1 -2.37 

**** L O A D C A S E :  5 **** 
**** C h a n g e  i n  L round water E l e v a t i o n  **** 

~ i m e  i n te rva l s :  2.00 4.00 

o l d  water e levat ion  . . . . . . . . . . . . . . -331.00 
New water e levat ion  .............. -346.00 

Layer Change i n  stress 

vo id  I n i t i a l  Precons. ~ i n a l  U l t .  
Thick. Rat io  Pressure Pressure Pressure s e t t l  . 



u l t i m a t e  se t t lement  w i thou t  co r rec t i on  f o r  buoyancy : 0.581 
> 

**** Time s ince l o a d  was applied: 2.00 **** 
E f f e c t i v e  pore 

E l  evat ion  s t ress  pressure 

**** Time since l o a d  was applied: 4.00 **** 
E f f e c t i v e  pore 

EI evat ion  s t ress  Pressure 

 or t h i s  l oad  case Accumulated I Surface 
TI me set t lement  I r ime  set t lement I e levat ion  
----------------------+-----------------------+----------- 

2.00 0.583 18.00 2.950 1 -2.95 
4.00 0.584 1 20.00 2.951 1 -2.95 

**** L O A D C A S E :  6 if*** 

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

Old water e leva t i on  . . . . . . . . . . . . . . -346.00 
New water e leva t i on  .............. -366.00 



Layer change i n  stress 

Void I n i t i a l  . Precons. F ina l  U l t .  
~ a y e r  Thick. Rat io  Pressure Pressure Pressure S e t t l  . 

u l t i m a t e  settlement without  correct ion  f o r  buoyancy : 0 . 8 5 1  

Time since 

Elevat ion 

r i m e  since 

~l evat i  on 

load was appl ied:  2 .00 

E f f e c t i v e  pore 
Stress Pressure 

load  was appl ied:  4.00 

E f f e c t i v e  pore 
stress pressure 



For t h i s  l o a d  case I ~ c c u m u l  ated I surface 
T i  me set t lement  I Time set t lement I e levat ion  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  7 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

o l d  water e leva t i on  . . . . . . . . . . . . . . -366.00 
New water e leva t i on  .............. -466.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 

change i n  s t ress  

v o i d  I n i t i a l   rec cons. ~ i n a l  U l t .  
~ a y e r    hick. Ra t i o  Pressure Pressure Pressure S e t t l  . 

u l t i m a t e  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 4.213 

I **** Time since l o a d  was appl ied:  2.00 **** 



El evat i  on 
~ f f  ect ive  

stress 
Pore 

Pressure 

**** Time since l oad  was applied: 4.00 **** 
~ f  f  e c t i  ve pore 

Elevat ion stress pressure 

For t h i s  l oad  case I Accumulated surface 
T i  me set t lement I r ime set t lement I e levat ion  
----------------------+-----------------------+----------- 

2.00 4.226 26.00 8.031 -8.03 
4.00 4.230 128.00 8.036 1 -8.04 

**** L O A D C A S E :  8 "444 

**** C h a n g e  l n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n te rva l s :  2.00 4.00 

o l d  water e levat ion  . . . . . . . . . . . . . . -466.00 
New water e levat ion  .............. -500.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

change i n  stress 

0.00 
0.00 



I void  I n i  ti a1 Precons. ~ i n a l  U l t .  
~ a y e r  Thick.  R a t i o  Pressure Pressure Pressure s e t t l  . 

u l t i m a t e  sett lement without  c o r r e c t i o n  f o r  buoyancy : 1.183 

**** Time since l o a d  was appl ied:  2.00 **** 
~ f f e c t i v e  pore 

€1 evat ion  s t r e s s  pressure 

**** Time since l o a d  was appl ied:  4.00 **** 
~ f f  e c t i v e  pore 

~l evat ion s t ress  pressure 

 or t h i s  load  case I ~ c c u m u l  ated I surface 



- ~ i m e  settlement I ~ i m e  settlement I elevat ion 
----------------------+-----------------------+----------- 

2.00 1.185 30.00 9.221 -9.22 
4 .OO 1.187 ( 3 2 . 0 0  9.222 1 -9.22 

**** L O A D C A S E :  g **** 
**** C h a n g e  ~n  roundw water E l e v a t i o n  **** 

Time in terva ls :  2.00 

o l d  water elevat ion . . . . . . . . . . . . . . -500.00 
New water elevat ion .............. -595.00 

Layer Change i n  stress ' 

Void 1ni t i a l  Precons. Final U l t .  
~ a y e r  Thick. Ratio Pressure Pressure Pressure s e t t l  . 

u l t imate settlement without correct ion f o r  buoyancy : 

**** Time since load was applied: 2.00 **** 
~f f ec t i  ve pore 

~l evati  on stress pressure 



For t h i s  l o a d  case ~ c c u m u l  ated I Surface 
T i  me Sett lement I Time set t lement e leva t i on  
----------------------+-----------------------+----------- 
2.00 2.615 1 34.00 11.837 1 -11.84 

**** C o m p l e t e  T i m e  S e t t l e m e n t  R e c o r d  **** 
Time set t lement 

Y 6 6  4 4 c <,& 

rrr "f ( ~ T . * / c  ~ / ,wr , - f , , ~~  ,,c,c~'] '9 
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T i  tl e : whi te  Tanks FRS No. 3 Remediation 

r umber o f  com ress ib le  u n i t s  .............................. 11 
 umber o f  so i y  l aye rs  ... .. .. .. .. . ..... .... ... . .. .. .... .. .. 2 2 
Number-of d i f f e r e n t  s o i l s  ................................. 2 
E leva t i on  o f  t he  ground surface ........................... 0.00 
E leva t i on  o f  t he  top  o f  the  compressible s o i l  mass . . . . . . . . . 0.00 
Ground water e levat ion  .................................... -220.00 
u n i t  weight  o f  water ...................................... 62.40 
Mo is t  u n i t  wt .  o f  s o i l  btwn grn. s u r f .  & comp. s o i l  mass ... 110.00 
sa tu r .  u n i t  wt. o f  s o i l  btwn grn. s u r f .  & comp. s o i l  mass . . 122.00 

**** U N I T  B O U N D A R Y  D A T A  **** 
u n i t  TOP Bottom ~ r a i  nage 

Number ' Boundary ~oundary  cond i t i on  

"*** S O I L  P R O P E R T Y  D A T A  **** 
Soi 1 u n i t  v o i d  
Type weight Rat io  Cc Ccs Cv Cvs 

"*** S U B L A Y E R  D A T A  **** 
center  Bottom overbn precons s o i l  

Layer Elev Elev   hick Pressure Pressure Type 

*fr** Number o f  ~oadcases t o  be Analysed: 9 

"*"* L 0 A D C A S E : 1 **** 
**** c h a n g e  i n    round water E l e v a t i o n  **** 

~ i m e  i n t e r v a l s :  2.00 4.00 



o l d  water e leva t i on  . . . . . . . . . . . . . . -220.00 
New water e leva t i on  .............. -220.00 . 

Layer change i n  s t ress  

v o i d  I n i t i a l  Precons. F ina l  
~ a y e r  Thick. Ra t i o  Pressure Pressure Pressure 

u l t .  
s e t t l  . 

u l t i m a t e  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 

**** l i m e  s ince l o a d  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

~1 e v a t i  on Stress pressure 

**** Time since l oad  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

E levat ion  Stress pressure 



For t h i s  load  case Accumulated surface 
T i  me sett lement I r ime sett lement I e levat ion  
----------------------+-----------------------+----------- 
2.00 0.000 2.00 0.000 0.00 
4.00 0.000 1 4.00 0.000 1 0.00 

**** L O A D C A S E :  2 **** 
**** C h a n g e  i n  L round water L leva ti on **** 

T i  me i n t e r v a l  s  : 2.00 4.00 

Old water  e l e v a t i o n  . . . . . . . . . . . . . . -220.00 
New water  e l e v a t i o n  .............. -260.00 

Layer Change i n  stress 

Layer Thick.  
vo j  d 

Rat io  
I n i t i a l  Precons. F i n a l  

Pressure Pressure Pressure 
U l t .  

S e t t l  . 



u l t ima te  set t lement w i thout  co r rec t i on  f o r  buoyancy : 0.401 

**** Time since l oad  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

El  evat ion s t ress  ~ r e s s u r e  

**** Time since l oad  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

E l  evat ion Stress pressure 

For t h i s  l oad  case I ~ccumu l  ated Surface 
T i  me Sett lement I Time Sett lement I e levat ion  
----------------------+-----------------------+----------- 

2.00 0.402 1 6.00 0.402 -0.40 
4.00 0.402 1 8.00 0.402 1 -0.40 

**** L O A D C A S E :  3 **** 
**** C h a n g e  ~n G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

01 d  water e levat ion  . . . . . . . . . . . . . . -260.00 
New water e l  evat i  on . . . . . . . . . . . . . . -300.00 

Layer Change i n  s t ress  



void  1ni  ti a1 Precons . ~i nal 
Layer  hick. R a t i o  Pressure Pressure Pressure 

u l t .  
s e t t l  . 

u l t i m a t e  sett lement without  correct ion f o r  buoyancy : 

**** Time since l o a d  was appl ied:  2 .00 **** 
E f f e c t i v e  pore 

El  evat ion  stress pressure 

**** Time since load  was applied: . 4.00 **** 
E f f e c t i v e  pore 

Elevat ion stress pressure 



For t h i s  load case ~ccumu l  ated surface 
T i  me Sett lement I Time set t lement I e levat ion  
----------------------+-----------------------+----------- 
2.00 0.786 10.00 1.189 -1.19 
4.00 0.788 112.00 1.191 1 -1.19 

**** L O A D C A S E :  4 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

~ i m e  i n te rva l s :  2.00 4.00 

01 d water e levat ion  . . . . . . . . . . . ... . -300.00 
New water e levat ion  .............. -331.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 

change i n  s t ress  

Voj d 1,ni ti a1 Precons . F ina l  U l t .  
~ a y e r  Thick. Ra t i o  pressure pressure pressure s e t t l  . 

Ul t imate  sett lement w i thou t  co r rec t i on  f o r  buoyancy : 1.167 

**** ~ i m e  since l oad  was applied: 2.00 **** 
E f f e c t i v e  pore 

~l evat ion s t ress  pressure 



**** Time s ince l o a d  was appl ied:  4.00 **** 

E f f e c t i v e  pore 
E l  e v a t i  on s t ress  Pressure 

For t h i s  l o a d  case Accumulated I surface 
T i  me Sett lement I r ime  Sett lement I e levat ion  
----------------------+-----------------------+----------- 
2.00 1.165 1 14.00 2.356 -2.36 
4.00 1.176 1 16.00 2.367 1 -2.37 

**** L O A D C A S E :  5 * Y * *  

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

o l d  water e leva t i on  .............. -331.00 
New w a t e r . e l e v a t i o n  .............. -346.00 

Layer change i n  s t ress  

vo id  1n i  t i a1 Precons . Final  U l t .  
~ a y e r  Thick.  ~ a t i o  pressure pressure Pressure s e t t l  . 



u l t i m a t e  sett lement w i thout  co r rec t i on  f o r  buoyancy : 0.581 

**** Time since load was appli,ed: 2.00 **** 
E f f e c t i v e  pore 

El  evat i  on Stress pressure 

-675.48 61820.24 0.15 
-725.40 64800.30 0.10 
-775.33 67780.41 0.00 
-825.28 70758.93 1.46 
-875.22 73737.43 2.96 
-925.17 76718.90 1.49 
-975.12 79700.41 0.00 
-1025.07 82680.39 0.00 
-1075.02 85660.39 0.00 

**** Time since load was appl ied:  4.00 

E f f e c t i v e  pore 
E l  evation s t ress  pressure 

For t h i s  load case ~ccumula ted Surface 
T i  me sett lement I r ime set t lement I e leva t i on  
----------------------+-----------------------+----------- 

0 **** L O A D C A S E :  6 **it* 

**** C h a n g e  ~n   round water E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

o l d  water e levat ion . . . . . . . . . . . . . . -346.00 
New water e levat ion .............. -366.00 



Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
2 2 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 

change i n  s t ress  

v o i d  I n i t i a l  
  hick. Ra t i o  Pressure 

Precons. 
Pressure 

F i  nal  
Pressure 

3050.00 
9150.00 
15250.00 
21428.05 
28157.83 
33576.95 
39233.68 
44875.81 
48168.44 
51148.22 
54128.37 
57108.53 
60088.40 
63068.39 
66048.41 
69028.41 
72008.40 
74988.38 
77968.40 
80948.41 
83928.39 
86908.39 

u l t .  
S e t t l  . 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.130 
0.121 
0.114 
0.107 
0.102 
0.063 
0.060 
0.057 
0.041 
0.019 
0.008 
0.008 
0.007 
0.007 
0.007 

u l t i m a t e  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 0.851 

**** Time s ince l oad  was appl ied:  2.00 **** 
~ f f  e c t i  ve Po r e  

E levat ion  s t ress  pressure 

**** Time s ince l o a d  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

~1 eva t i  on s t ress  Pressure 



For t h i s  load case Accumulated Surface 
T i  me sett lement I r ime set t lement I e leva t i on  
----------------------+-----------------------+----------- 

2.00 0.854 3.805 -3.80 
0.855 1 %88 4.00 3.806 1 -3.81 

**** L O A D C A S E :  7 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n te rva l s :  2.00 4.00 

o l d  water e levat ion  . . . . . . . . . . . . . . -366.00 
New water e levat ion  .............. -400.00 

Layer Change i n  s t ress  

v o i d  I n i t i a l  Precons. F ina l  U l t .  
Layer rh i ck .  Ra t i o  Pressure pressure pressure S e t t l  . 

u l t ima te  sett lement w i thou t  cor rec t ion  f o r  buoyancy : 1.476 

**** Time since l oad  was applied: 2.00 **"* 



El  evat ion 
E f f e c t i v e  

s t ress  
Pore 

Pressure 

**** ~ i m e  since l oad  was applied: 4.00 **** 

E f f e c t i v e  Pore 
E l  eva t i  on s t ress  Pressure 

For t h i s  l oad  case ~ccumu l  ated I surface 
TI me set t lement I Time set t lement I elevat ion 

**** L O A D C A S E :  8 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  

Time i n t e r v a l s :  2.00 4.00 

Old  water e levat ion  .............. -400.00 
New water e levat ion  .............. -566.00 

Layer Change i n  s t ress  



vo id  
Rat io  

I n i  ti a1 
Pressure 

Precons. 
Pressure 

3272.50 

F ina l  
Pressure 

U l t .  
s e t t l  . Layer 

u l t i m a t e  set t lement w i thout  cor rec t ion  f o r  buoyancy : 5.815 

**** Time since l oad  was applied: 2.00 **** 
E f f e c t i v e  pore 

~l evat ion s t ress  pressure 

**** r ime  s ince l oad  was applied: 4.00 **** 
~f f e c t i v e  pore 

E l  evat ion stress pressure 

For t h i s  load case I ~ccumul  ated I Surface 



T i  me Sett lement I Time set t lement  I e levat ion  
----------------------+-----------------------+----------- 
2.00 5.830 1 30.00 11.118 -11.12 
4.00 5.836 1 32.00 11.124 1 -11.12 

**** L O A D C A S E :  g **a* 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 

Old water e leva t i on  . . . . . . . . . . . . . . -566.00 
New water e leva t i on  .............. -595.00 

Layer 

Layer 

Change i n  s t ress  

0.00 

v o i d  1n i  t i a l  Precons. F ina l  
Thick.  Ra t i o  Pressure Pressure Pressure 

u l t .  
S e t t l  . 

U l t ima te  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 0.696 

**** Time since l oad  was appl ied:  2.00 **** 
E f f e c t i v e  Pore 

El  evat ion s t ress  Pressure 



For t h i s  load case Accumulated surface 
T i  me settlement I rime settlement I e l e v a t ~ o n  
----------------------+-----------------------+----------- @ 2.00 0.702 134.00 11.826 1 -11.83 

**** C o m p l e t e  T i m e  s e t t l e m e n t  R e c o r d  **** 
settlement . 

0.000 - 2 0 0  
0.000 
0.402- z60 f l ; m  r 
0.402 
1.189- 200 
1.191 
2.356- 3 3 1  
2.367 
2.950 - 3  Y 6  
2.951 
3.805- 366 
3.806 
5.286 - 'rob 
5.288 
11.118 - Y66 ti Aid 
11.124 
11.826 - 5 r - i  c- ='i2 



....................................................... ....................................................... 
CONSOL - I d  consol i dat ion  Analysis Program 

- r9r' 
Version 3.0 
v i  r g i  n i  a Tech, Department o f  c i v i  1 Engineering ....................................................... ....................................................... 

T i t l e  : whi te Tanks FRS No. 3 Remediation 

  umber o f  com ress ib le  u n i t s  .............................. 11 
 umber o f  so iy  l aye rs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 
 umber-of d i f f e r e n t  s o i l s  ................................. 4 
E levat ion  o f  the  ground surface ........................... 0.00 
 levat ti on o f  t he  top  o f  the  compressible s o i l  mass . . . . . . . . . 0.00 
Ground water e levat ion  .................................... -220.00 ,$ 
U n i t  weight o f  water ....................................... 62.40 . 
Mo is t  u n i t  wt. o f  s o i l  btwn grn. su r f .  & comp. s o i l  mass . . . 110.00 
sa tur .  u n i t  w t .  o f  s o i l  btwn grn. s u r f .  & comp. s o i l  mass .. 122.00 

**** U N I T  B O U N D A R Y  D A T A  **** 
u n i t  Top Bottom Drainage 

Number Boundary Boundary Condi t ion 

S O I L  P R O P E R T Y  D A T A  

s o i  1 u n i t  v o i d  
Type weight Ra t i o  Cc Ccs Cv Cvs 

center  Bottom overbn Precons S o i l  
Layer Elev Elev Thick Pressure Pressure Type 

** f r *  Number o f  Loadcases t o  be ~ n a l y s e d :  9 

*fc?c* L 0 A D C A S E : 1 ***Q 

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 



.Time i n t e r v a l s :  2.00 4.00 

01 d water e leva t i on  . . . . . . . . . . . . . . -220.00 
New water e leva t i on  .............. -220.00 

Layer change i n  s t ress  

v o i d  I n i t i a l  
R a t i o  Pressure 

Precons. 
Pressure 

F ina l  
Pressure 

3050.00 
9150.00 
15250.00 
21350.00 
27138.00 
30118.00 
33098.00 
36078.00 
39058.00 
42038.00 
45018.00 
47998.00 
50978.00 
53958.00 
56938.00 
59918.00 
62898.00 
65878.00 
68858.00 
71838.00 
74818.00 
77798.00 

u l t .  
s e t t l  . Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 

u l t i m a t e  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 0.000 

**** Time since l oad  was appl ied:  2.00 **** 
E f f e c t i v e  

s t ress  
Pore 

Pressure El  eva t i  on 

**** ~ i m e  since l oad  was appl ied:  4.00 "*** 



E f f e c t i v e  pore 
E l  eva t i  on Stress pressure 

For t h i s  l oad  case ~ccumu l  ated Surface 
T i  me set t lement I r ime  set t lement I e leva t i on  
----------------------+-----------------------+----------- 
2.00 0.000 I 2.00 0.000 0.00 
4.00 0.000 1 4.00 0.000 1 0.00 

**** L O A D C A S E :  2 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

T i  me i n t e r v a l  s : 2.00 4.00 

01 d water e levat ion  . . . . . . . . . . . . . . -220.00'" 
New water e levat ion  .............. -260.00 

Layer change i n  s t ress  

vo id  I n i t i a l  Precons . F ina l  U l t .  
~ a y e r  Thick. ~ a t i o  Pressure Pressure Pressure S e t t l  . 



u l t i m a t e  set t lement w i thout  c o r r e c t i o n  f o r  buoyancy : 0.303 

**** Time s ince l o a d  was appl ied:  2.00 **** 
E f f e c t i v e  Pore 

E levat ion  s t ress  pressure 

*$I** Time since l oad  was appl ied:  4.00 **** 

E f f e c t i v e  Pore ' 

E l  evat ion  s t ress  Pressure 

For t h i s  l oad  case I Accumulated I Surface 
T i  me Sett lement I Time set t lement I e levat ion  , 
----------------------+-----------------------+----------- 

2.00 0.305 6.00 0.305 -0.30 
4.00 0.305 1 8.00 0.305 1 -0.31 

**** L O A D C A S E :  3 "444 

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 :b 
tf! 

Old water e leva t i on  . . . . . . . . . . . . . . -260.00 
New water e leva t i on  .............. -300.00 

Layer change i n  s t ress  



Void r n i  ti a1 Precons . Fina l  U l t .  
Layer Thick. Rat io  Pressure pressure Pressure s e t t l  . 

u l t i m a t e  settlement without  correct ion  f o r  buoyancy : 0.672 

**** ~ i m e  since load was appl ied:  2 .00 **** 

Ef fect ive  pore 
El  evat i  on Stress Pressure 

**** Time since load was appl ied:  4 .00 **** 

E f f e c t i v e  Pore 
El evat i  on Stress Pressure 



!or t h i s  l o a d  case nccumul ated I surface 
TI me set t lement  I r ime  set t lement I e leva t i on  
----------------------+-----------------------*----------- 

**** L O A D C A S E :  4 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 , 
", 

o l d  water e leva t i on  . . . . . . . . . . . . . . -300.00 
New water e leva t i on  .............. -331.00 

Layer 

Layer 

change i n  s t ress  

v o i d  1n i  t i a l  Precons. F ina l  U l  t . 
i h i c k .  Ra t i o  pressure Pressure Pressure s e t t l  

U l t imate  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 1.324 

**** Time s ince l oad  was appl ied:  2.00 **** 
E f f e c t i v e  Pore 

E levat ion  Stress Pressure 



**** Time since load was applied: 4.00 **** 

E f f e c t i v e  Pore 
€1 evat i  on Stress . Pressure 

For t h i s  l oad  case Accumul at'ed I Surface 
T i  me Sett lement I Time Settlement I e levat ion  
----------------------I-------------------------L----------- 

**** L O A D C A S E :  5 * i t** 

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time in te rva l s :  2.00 4.00 
'3 

o l d  water e levat ion  . . . . . . . . . . . . . . -331.00 
New water e levat ion  .............. -346.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 

Layer 

change i n  stress 

v o i d  I n i t i a l  
Thick. ~ a t i o  pressure 

Precons. F ina l  U l t .  
Pressure Pressure s e t t l  . 



u l t i m a t e  set t lement w i thou t  c o r r e c t i o n  f o r  buoyancy : 0.586 

**** Time s ince l oad  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

E l  evat ion  s t ress  Pressure 

**** Time since l oad  was appl ied:  4.00 **** 

E f f e c t i v e  Pore 
E levat ion  Stress Pressure 

For t h i s  load case Accumulated I surface 
T i  me set t lement I Time set t lement I e levat ion  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  6  **** 
**** C h a n g e  ' i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

01 d water e levat ion  . . . . . . . . . . . . . . -346.00 ? 
New water e levat ion  .............. -366.00 



Layer change i n  s t ress  

v o j  d ~ n i  ti a1 Precons . 
Thick. Rat io  Pressure Pressure 

F ina l  
Pressure 

u l t .  
S e t t l  . Layer 

u l t i m a t e  set t lement w i thout  co r rec t i on  f o r  buoyancy : 0.807 

**** Time since l oad  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

~l eva t i  on s t ress  pressure 

**** Time since l oad  was applied: 4.00 **** 
E f fec t i ve  pore 

~l evat i  on s t ress  pressure 



!or t h i s  load case Accumulated I surface 
T i  me settlement I r ime settlement I elevat ion 
----------------------+-----------------------+----------- 

**** L O A D C A S E :  7 **an 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Ti  me i n t e r v a l  s : 2.00 4.00 

o l d  water e levat ion . . . . . . . . . . . . . . -366.00 ,. 
New water e levat ion .............. -400.00 

Layer Change i n  stress 

void I n i  ti a1 Precons . Final  u l t .  
~ a y e r  Thick. Rat io  Pressure Pressure Pressure S e t t l  . 

Ult imate settlement without correct ion f o r  buoyancy : 1.190 



. **** ~ i m e  s ince l oad  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

El eva t i  on s t ress  pressure 

**** Time since l oad  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

E l  evat ion  s t ress  pressure 

For t h i s  l oad  case I Accumulated Surface 
T i  me set t lement  I r ime set t lement I e levat ion  
----------------------+-----------------------+----------- 

2.00 1.196 1 26.00 4.800 -4.80 
4.00 1.198 I 28.00 4.801 1 -4.80 

**** L O A D C A S E :  8 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 ";, 
o l d  water e leva t i on  . . . . . . . . . . . . . . -400.00 
New water e leva t i on  .............. -500.00 

Layer change i n  s t ress  



18 6240.01 
19 6240.01 
20 6240.01 
2 1 6240.01 
2 2 6240.01 

v o j d  I n i t i a l  Precons. F ina l  
Layer 

U l t .  
 hick. Ra t i o  Pressure Pressure Pressure S e t t l  . 

u l t i m a t e  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 2.442 

**** ~ i m e  since l oad  was appl ied:  2.00 **** 

E f f e c t i v e  Pore 
E levat ion  Stress Pressure 

**** Time since l oad  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

E levat ion  Stress Pressure 



,  or t h i s  l oad  case Accumulated surface 
~i me set t lement I r ime set t lement I e leva t i on  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  g **** 
**** C h a n g e  ~n   round water E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 

01 d water e leva t i on  . . . . . . . . . . . . . . -500,OO 
New water e leva t i on  .............. -595.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
2 2 

change i n  stres 

vo! d 
Thick. Ra t i o  

I n i t i  a1 
pressure 

Precons. 
Pressure 

3355.00 
10065.00 
16775.00 
23485.00 
29887.56 
33570.52 
39721.39 
45891.43 
52010.82 
57664.48 
62130.13 
65470.13 
68449.98 
71429.96 
74410.00 
77390.01 
80369.99 
83349.97 
86329.95 
89310 .OO 
92289.98 
95269.98 

F i  na l  
Pressure 

U l t imate  set t lement w i thout  cor rec t ion  f o r  buoyancy : 

**** Time since l oad  was appl ied:  2.00 **** 
~f f e c t i  ve pore 

~l eva t i  on s t ress  pressure 

u l t .  
s e t t l  . 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



For t h i s  l oad  case ~ c c u m u l  ated 
T i  me set t lement I Time set t lement I 
----------------------+----------------------- +-- 
2.00 1.111 134.00 8.373 1 

**** C o m p l e t e  ~ i m e  S e t t l e m e n  

Time Sett lement 

Surface 
e leva t i on  
.--------- 

-8.37 

t R e c o r d  **** 



....................................................... ....................................................... 
CONSOL - I d  conso l ida t ion  Analysis Program 

Version 3.0 
v i  r g i n i a  Tech, Department o f  c i v i l  Engineering ....................................................... ....................................................... 

Date: 08 10/2004 { I n p u t  f i  e : C:\Program Files\Consol\4 Cc & Cr.cns 
o u t p u t . f i l e :  C:\program Fi les\consol \4 cc  & c r .ou t  
P l o t  f i l e  : c : \~rogram Fi les\consol \4 c c  & c r .da t  

~i tl e : whi te Tanks FRS No. 3 Remediation 

S umber o f  com ress ib le  u n i t s  .............................. 11 
 umber o f  soiP l aye rs  ..... .. . . .. . .... . .. ... .. .. ... .. ...... 2 2 
Number-of d i f f e r e n t  s o i l s  ................................. 4 
E leva t i on  o f  t he  ground sur face ........................... 0.00 
E leva t i on  o f  t he  top  o f  t h e  compressible s o i l  mass . . . . . . . . . 
Ground water e levat ion  . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -228:8$ 
Unit weight o f  water ...................................... 62.40 
~ o ~ s t  u n i t  wt .  o f  s o i l  btwn grn. su r f .  & comp. s o i l  mass . . . 110.00 
Satur. u n i t  wt. o f  s o i l  btwn grn.  su r f .  & comp. s o i l  mass .. 122.00 

**** U N I T  B O U N D A R Y  D A T A  **** 
U n i t  Top ~ o t t o r n  Drainage 

Number Boundary ~ o u n d a r y  cond i t i on  

**** S O I L  P R O P E R T Y  D A T A  **** 
s o i  1 u ~ i  t v o j  d 
Type weight Ra t i o  Cc Ccs Cv Cvs 

**** S U B L A Y E R  D A T A  **** 
Center ~ o t t o m  overbn  rec cons s o i l  

Layer Elev Elev Th ick  Pressure Pressure Type 

**** Number o f  ~oadcases t o  be Analysed: 9 

L O A D C A S  E :  1 **** 
**Ir* C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **+(* 



' Time i n t e r v a l s :  2.00 4.00 

o l d  water e leva t i on  . . . . . . . . . . . . . . -220.00 
New water e levat ion  .............. -220.00 

Layer change i n  s t ress  

u l t .  
S e t t l  . v o j d  ~ n i t i a l  Precons. 

Ra t i o  Pressure Pressure 
F ina l  

Pressure Thick. Layer 

u l t i m a t e  set t lement w i thou t  cor rec t ion  f o r  buoyancy : 

**** Time since l oad  was applied: 2.00 **** 
~f f e c t i v e  pore 

E levat ion  s t ress  pressure 

**"* ~ i m e  s ince l o a d  was applied: 4.00 **** 



~ f f  ect ive pore 
~l evat i  on Stress pressure 

For t h i s  load case I Accumulated I Surface 
T i  me sett lement I ~ i m e  sett lement I elevat ion 
----------------------+-----------------------+----------- 

**** L O A D C A S E :  2  44'" 

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time in te rva ls :  2.00 4.00 

01 d water elevat ion . . . . . . . . . . . . . . -220.00 4 
New water elevat ion .............. -260.00 

Layer Change i n  stress 

Layer Thick. 
vo id  

Rat1 o  
I n i  ti a1 

Pressure 
Precons . F i  oal 

Pressure Pressure 
u l t .  

s e t t l  . 



2 2 50.00 0.37 77798.00 89438.02 80294.00 0.002 

u l t ima te  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 0.303 

**** Time since l o a d  was applied: 2.00 **** 

El  evat ion 

-25.30 

**** Time s ince 

~l evat ion  

E f f e c t i v e  
s t ress  

l o a d  was app 

E f f e c t i v e  
Stress 

Pore 
pressure 

l i e d :  4.00 

Pore 
Pressure 

For t h i s  l oad  case Accumulated surface 
T i  me Sett lement I Time Settlement I e levat ion  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  3 v*** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

~ i m e  i n t e r v a l s :  2.00 4.00 

old water e leva t i on  . . . . . . . . . . . . . . -260.00 
New water e leva t i on  . . . . . . . . . . . . . . -300.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

change i n  s t ress  



vo id  ~ n i  t i a l   rec cons. F ina l  u l t .  
Layer Thick. Rat io  Pressure Pressure Pressure S e t t l  . 

u l t i m a t e  sett lement w i thout  co r rec t i on  f o r  buoyancy : 

**** Time since l oad  was appl ied:  2.00 **** 

E f f e c t i v e  pore 
~l evat ion s t ress  pressure 

**** Time since l oad  was appl ied:  4.00 **** 

E f f e c t i v e  pore 
E l  evat ion s t ress  pressure 



For t h i s  load case Accumulated I Surface 
T i  me sett lement I r ime sett lement I e levat ion  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  4  **** 
**** C h a n g e  ~n G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 1 

o l d  water e levat ion  . . . . . . . . . . . . . . -300.00 ? 
New water e levat ion  .............. -331.00 

Layer change i n  s t ress  

v o i d  I n i t i a l  
  hick. Rat io  Pressure 

Precons. 
pressure 

F i  nal 
Pressure 

u l t .  
S e t t l  . Layer 

u l t i m a t e  set t lement w i thout  cor rec t ion  f o r  buoyancy : 1.324 

**** Time since load was applied: 2.00 *fc** 

E f f e c t i v e  pore 
El evat i  on s t ress  pressure 



jr*** Time since l oad  was appl ied:  4.00 **** 
~ f f  e c t i  ve pore 

E l  evat i  on Stress 3 Pressure 

!or t h i s  load case Accumulated Surface 
TI me Settlement I Time Sett lement I e leva t i on  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  5 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  

Time i n t e r v a l s :  2.00 4.00 

Old water e levat ion  . . . . . . . . . . . . . . -331.00 ;I 

New water e levat ion  . . . . . . . . . . . . . . -346.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
2 2 

change i n  stress 

vo id  I n i  ti a1 Precons . F ina l  U l t .  
~ a y e r    hick. Rat io  Pressure pressure pressure S e t t l  



u l t i m a t e  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 0.586 

**** Time s ince l oad  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

E leva t i on  s t ress  pressure 

**** Time s ince l oad  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

~1 e v a t i  on s t ress  Pressure 

For t h i s  l o a d  case I Accumulated I Surface 
T i  me set t lement  I Time sett lement I e levat ion  
----------------------&-----------------------&----------- 

**** C h a n g e  i n  c r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

o l d  water e leva t i on  . . . . . . . . . . . . . . -346.00 :'' 
New water e leva t i on  . . . . . . . . . . . . . . -366.00 



Layer change i n  stress 

Void 1ni t i a l  Precons. F ina l  
Thick. R a t i o  Pressure Pressure Pressure 

50. 00 0.37 3050.00 3355.00 3050.00 

u l t .  
s e t t l  . Layer 

1 

u l t i m a t e  sett lement without  correct ion f o r  buoyancy : 

**** Time since l o a d  was appl ied:  2.00 **** 
~ f f e c t i v e  pore 

El  e v a t i  on stress Pressure 

**** Time since l o a d  was applied: 4.00 **** 
E f f e c t i v e  pore 

Elevat ion stress pressure 



For t h i s  l oad  case Accumulated I Surface 
Time set t lement  I r ime set t lement I e levat ion  
----------------------+-----------------------+----------- 

2.00 0.812 3.602 -3.60 
0.813 I:::!! 4.00 3.603 1 -3.60 

**** L O A D C A S E :  7 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n te rva l s :  2.00 4.00 

o l d  water e levat ion  . . . . . . . . . . . . . . -366.00 
New water e leva t i on  .............. -400.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 

Layer 

Change i n  s t ress  

Void 1n i  ti a1 Precons. F ina l  U l t .  
 hick. Rat io  Pressure Pressure Pressure S e t t l  . 

u l t ima te  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 1.190 



**** ~ i m e  since load  was applied: 2 .OO 

Ef fec t i ve  Pore 
El evat ion " Stress pressure 

**** ~ i m e  since load was applied: 4.00 

Ef fec t i ve  Pore 
Elevat ion Stress Pressure 

For t h i s  load case I ~ccumul  ated 
T i  me sett lement I Time sett lement 
----------------------+---------------------- 

**** L O A D C A S  E :  8 **nn 
**** C h a n g e  i n  G r o u n d w a t e r  

Time in te rva ls :  2.00 4.00 

01 d water e levat ion . . . . . . . . . . . . . . -4~0.00:- 
New water e levat ion . . . . . . . . . . . . . . -500.0~~4 

Layer change i n  stress 

1 0.00 

Surface I e levat ion 
-+----------- 

I -4.80 
I -4.80 



Layer a 1 

v o i d  ~ n i  t i a l  Precons. F ina l  U l t .  
 hick. ~ a t i o  Pressure Pressure Pressure s e t t l  . 

u l t i m a t e  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 

**** ~ i m e  s ince l oad  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

El  evat i  on s t ress  pressure 

**** ~ i m e  s ince l oad  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

E l  evat ion s t ress  pressure 



For t h i s  load case Accumulated Surface 
T i  me set t lement I r ime  sett lement I e levat ion  
----------------------+-----------------------+----------- 
2.00 2.458 1 30.00 7.259 -7.26 
4.00 2.461 1 32.00 7.262 1 -7.26 

**** L O A D C A S E :  g ***a 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

T i  me i n t e r v a l s  : 2.00 

01 d  water e levat ion  . . . . . . . . . . . . . . -560.00 
New water e leva t i on  . . . . . . . . . . . . . . -666.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
2 2 

Layer 

change i n  s t ress  

Thick. 

50.00 

v o i d  1 n i  ti a1 Precons. Final  
Ra t io  Pressure Pressure Pressure 

u l t .  
S e t t l  . 

U l t ima te  set t lement w i thout  cor rec t ion  f o r  buoyancy : 1.521 

**** Time since l oad  was applied: 2.00 **** 
~ f f e c t i v e  pore 

~l evat i  on s t ress  Pressure 



For t h i s  load  case I Accumulated Surface 
T i  me settlement I r ime sett lement I e levat ion  
----------------------+-----------------------+----------- 

2.00 1.579 1 34.00 8.841 I -8.84 

**** C o m p l e t e  T i m e  S e t t l e m e n t  R e c o r d  **** 
~ i m e  settlement 



....................................................... ....................................................... 
CONSOL - I d  Consol idat ion ~ n a l  y s i  s Program 

Version 3.0 
v i  r g i n i a  Tech, Department o f  c i v i l  Engineering 

~i tl e : whi te  Tanks FRS No. 3 Remediation 

**** C 0 N T R 0 L D A T A **** 
r umber o f  com r e s s i b l e  u n i t s  .............................. 11 
 umber o f  soi! l aye rs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 
 umber o f  d i f f e r e n t  s o i l s  ................................. 4 
Elevat ion  o f  t he  ground surface ........................... 0.00 
€ leva t i on  o f  t he  t o p  o f  t he  compressible s o i l  mass . . . . . . . . . 0.00 
Ground water e levat ion  .................................... -220.00 
u n i t  weight o f  water ...................................... 62.40 
~ o i s t u n i t w t . o f s o i 1  b t w n g r n . s u r f . & c o m p . s o i l m a s s  ... 110.00 
sa tu r .  u n i t  wt. o f  s o i l  btwn grn. s u r f .  & comp. s o i l  mass .. 122.00 

**** U N I T  B O U N D A R Y  D A T A  **** 

u n i t  Top ~ o t t o m  Drai  nage 
Number Boundary Boundary cond i t i on  

s o i  1 U n i t  Void 
Type Weight Ra t i o  Cc Ccs Cv Cvs 

**** S U B L A Y E R  D A T A  **** 
center  Bottom overbn Precons S o i l  

Layer Elev Elev Thick Pressure Pressure Type 

**** Number o f  ~oadcases t o  be ~ n a l y s e d :  9 

**** L O A D C A S E :  1 """4 
**** C h a n g e  i n   roundw water E l e v a t i o n  **** 



\ 

~ i m e  i n t e r v a l s :  2 .00 4.00 

o l d  water  e l e v a t i o n  . . . . . . . . . . . . . . -220.00 
New water e levat ion  .............. -220.00 

Layer change i n  stress 

Voj d I n i  ti a1 Precons . Fina l  U l t .  
~ a y e r  Thick. Rat io  Pressure Pressure Pressure S e t t l  . 

u l t i m a t e  sett lement without  correct ion f o r  buoyancy : 

**** Time since l o a d  was appl ied:  2.00 **** 
E f f e c t i v e  Pore 

Elevat ion Stress Pressure 

**** Time since load  was applied: 4 .00 **** 



. E f f e c t i v e  Pore 
~l evation s t ress  pressure 

-25.00 3050.00 0.00 
-75.00 9150.00 0.00 
-125 .OO 15250.00 0.00 
-175.00 21350.00 0.00 
-225 .OO 27138 .OO 0.00 
-275 .OO 30118.00 0.00 
-325 .OO 33098.00 0.00 

For t h i s  load case I Accumulated Surface 
T i  me Settlement I Time Settlement I elevat ion  
----------------------+-----------------------+----------- 

*"** L O A D C A S E :  2 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

Old water e levat ion  . . . ; . . . . . . . . . . -220.00 
New water e levat ion  .............. -260.00 

Layer Change i n  stress 

vo id  ~ n i  ti a1 Precons . Final  u l t .  
~ a y e r    hick. Rat io  pressure pressure pressure S e t t l  . 

- ~ -  

SO. 00 0.37 
50.00 0.37 
50.00 0.37 
50.00 0.37 



u l t i m a t e  set t lement w i thout  co r rec t i on  f o r  buoyancy : 0.303 

**** Time s ince l o a d  was appl ied:  2.00 **** 
E f f e c t i v e  pore 

El  eva t i  on s t ress  Pressure 

**** Time s ince l oad  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

~1 e v a t i  on Stress pressure 

For t h i s  l oad  case ~ccumu l  ated I surface 
T i  me set t lement I r ime set t lement I e leva t i on  
----------------------+-----------------------+----------- 

2.00 0.305 6.00 0.305 -0.30 
4.00 0.305 1 8.00 0.305 1 -0.31 

**** L O A D C A S E :  3 ""4" 

**** C h a n g e  ~n G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

01 d water e l  evat ion  . . . . . . . . . . . . . . -260 .OO 
New water e leva t i on  . . . . . . . . . . . . . . -300.00 

Layer change i n  s t ress  

1 0.00 



vo id  ~ n i  ti a1 Precons. ~ i n a l  U l t .  
~ a y e r    hick. ~ a t i o  Pressure Pressure Pressure ~ e t t l  . 

u l t ima te  set t lement w i thout  co r rec t i on  f o r  buoyancy : 0.672 

**** Time since load was appl ied:  2.00 **** 
E f f e c t i v e  pore 

~l eva t i  on s t ress  pressure 

**** Time since l oad  was appl ied:  4.00 **** 
E f f e c t i v e  pore 

~l eva t i  on s t ress  pressure 



For t h i s  l oad  case ~ccumu l  ated surface 
T i  me Sett lement I Time Settlement I e levat ion  
----------------------+-----------------------+----------- 
2.00 0.615 10.00 0.921 -0.92 
4.00 0.617 112.00 0.923 1 -0.92 

**** L O A D C A S E :  4 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

~ i m e  i n t e r v a l s :  2.00 4.00 ' 

01 d water e l  eva t i  on . . . . . . . . . . . . . . -300.00 
New water e leva t i on  . . . . . . . . . . . . . . -331.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Change i n  stress 

Void I n i  ti a1 Precons . Fina l  U l t .  
~ a y e r    hick. Rat lo  Pressure Pressure Pressure s e t t l  . 

u l t i m a t e  set t lement w i thout  co r rec t i on  f o r  buoyancy : 

**** Time since l oad  was appl ied:  2.00 **** 
~ f f  e c t i  ve pore 

~l eva t i  on s t ress  pressure 



**** Time since load was appl ied:  4.00 **** 
E f fec t i ve  , pore 

El  evat ion s t ress  pressure 

For t h i s  load case Accumulated I surface 
T i  me set t lement I r ime Sett lement 1 e levat ion  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  5 c*** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  

Time i n te rva l s :  2.00 4.00 

Old water e levat ion  . . . . . . . . . . . . . . -331.00 
New water e leva t i on  .............. -346.00 

Layer change i n  stress 

Layer 
vo id  I n i t i a l  Precons. 

Thick. Rat io Pressure Pressure 
F ina l  

Pressure 
u l t .  

s e t t l  



u l t i m a t e  se t t lement  w i thou t  co r rec t i on  f o r  buoyancy : 

**** Time s ince l o a d  was appl ied:  2.00 **** 
~ f f  e c t i v e  pore 

~l evat ion  s t ress  pressure 

**** Time s ince l oad  was appl ied:  4.00 

E f f e c t i v e  pore 
~1 evat ion  s t ress  pressure 

fo r  t h i s  l o a d  case I Accumulated I Surface 
T i  me Sett lement I Time Settlement I e levat ion  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  6  **** 
**** C h a n g e  i n  G r o u n d w a t e r  E 1 e v a . t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

Old water e leva t i on  . . . . . . . . . . . . . . -346.00 
New water e leva t i on  . . . . . . . . . . . . . . -366.00 



Layer change i n  s t ress  

u l t .  
s e t t l  . void  I n i t i a l  Precons. F i n a l  

~ a y e r  Thick. Rat io  Pressure Pressure Pressure 

U l t imate  sett lement without  correct ion  f o r  buoyancy : 

**** Time since load  was appl ied:  2 .00 **** 
~ f f e c t i  ve pore 

~1 evat ion s t ress  pressure 

**a* r ime since load  was applied: 4 .00 **** 
~f f e c t i  ve pore 

~l evation s t ress  pressure 



For t h i s  l o a d  case Accumulated I Surface 
T i  me sett lement I r ime sett lement I e levat ion  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  7 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

Old water e levat ion  . . . . . . . . . . . . . . -366.00 
New water  e l e v a t i o n  .............. -400.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
2 2 

Change i n  s t ress  

v o j  d I n i t i a l  Precons. F ina l  
R a t i o  Pressure Pressure Pressure 

u l t .  
s e t t l  . 
0.000 

Layer Thick.  

u l t i m a t e  sett lement wi thout  correct ion  f o r  buoyancy : 1.190 



**** Time since 

E l  evation 

1  oad was appl i ed : 2.00 **** 
E f f e c t i v e  pore 

s t ress  Pressure 

**** l i m e  s ince load was appl ied:  4.00 **** 
~ f f e c t i v e  Pore 

~1 eva t i  on Stress pressure 

For t h i s  load case ~ccumu l  ated 1 Surface 
T i  me Settlement I Time sett lement I e leva t i on  
----------------------+-----------------------+----------- 

**** L O A D C A S E :  8 **** 
**** C h a n g e  i n   roundw water E l e v a t i o n  **** 

~ i m e  i n t e r v a l s :  2.00 4.00 

o l d  water e levat ion  . . . . . . . . . . . . . . -400.00 
New water e levat ion  .............. -566.00 

Layer change i n  s t ress  



Layer Thick. 

50.00 

v o i d  I n i t i a l  Precons. F ina l  u l t .  
Ra t i o  Pressure Pressure Pressure s e t t l  . 

U l t ima te  set t lement w i thou t  co r rec t i on  f o r  buoyancy : 3.246 

**** ~ i m e  since l o a d  was appl ied:  2.00 **** 
~ f f  e c t i v e  pore 

~l eva t i  on s t ress  pressure 

**** Time since l o a d  was app 

E f f e c t i v e  
E l  eva t i  on s t ress  

l i e d :  4.00 **** 
Pore 

Pressure 



For t h i s  l oad  case ~ccumu l  ated surface 
T i  me set t lement I r ime sett lement I e levat ion  
----------------------+-----------------------+----------- 
2.00 3.308 30.00 8.110 -8.11 
4.00 3.313 132.00 8.114 1 -8.11 

**** L O A D C A S E :  g **a* 
**** C h a n g e  i n  G r o u n d w a t e r    leva ti on **** 

Time i n t e r v a l s :  2.00 

01 d water e levat ion  . . . . . . . . . . . . . . -566 .OO 
New water e levat ion  . . . . . . . . . . . . . . -595.00 

Layer Change i n  s t ress  

v o i d  ~ n i  t i a l  Precons. F ina l  
Ra t i o  Pressure Pressure Pressure 

u l t .  
S e t t l  . Layer 

2 

Thick. 

u l t i m a t e  set t lement w i thout  cor rec t ion  f o r  buoyancy : 0.243 

**** Time s ince l oad  was applied: 2.00 **** 
E f f e c t i v e  pore 

~l evat ion s t ress  pressure 



For t h i s  l oad  case.  I Accumulated s u r f a ~ e  
T i  me set t lement I r ime  set t lement  I e levanon  
----------------------+-----------------------+----------- 
2.00 0.255 1 34.00 8.369 1 -8.37 

**** C o m p l e t e  T i m e  S e t t l e m e n t  R e c o r d  **** 
Time set t lement 



....................................................... ....................................................... 
CONSOL - I d  Consol idat ion ~ n a l y s i s  Program 

Version 3.0 
v i  r g i  n i  a  Tech, Department o f  c i v i  1  Engineering ....................................................... ....................................................... 

Date: 08 10/2004 .$ 
I n p u t  f i  e  : C:\Program Files\Consol\4 cc & cr.cns 
output .  f i l e :  c:\program ~ i l es \Conso l \4  Cc & Cr.out 
p l o t  f i l e  : C:\~rogram ~ i les \conso1\4  cc & c r .da t  

~i tl e : whi te  Tanks FRS No. 3  ~emed ia t i on  

 umber o f  com r e s s i b l e  u n i t s  .............................. 11 
Number o f  so i y  l aye rs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2  
Number o f  d i f f e r e n t  s o i l s  ................................. 4 
 levat ti on o f  t he  ground surface ........................... 0.00 
E leva t i on  o f  t he  t o p  o f  t he  compressible s o i l  mass ......... 0.00 
  round water e leva t i on  .................................... -220.00 
u n i t  weight  o f  water ...................................... 62.40 
Mois t  u n i t  wt. o f  s o i l  btwn grn. su r f .  & comp. s o i l  mass ... 110.00 
sa tur .  u n i t  w t .  o f  s o i l  btwn grn. su r f .  & comp. s o i l  mass .. 122.00 

**** U N I T  B O U N D A R Y  D A T A  **** 
u n i t  TOP Bottom Drainage 

Number ~oundary  Boundary cond i t ion  

**** S O I L  P R O P E R T Y  D A T A  **** 
s o i  1  u n i t  Void 
Type w e ~ g h t  Ra t i o  Cc Ccs Cv Cvs 

***? S U B L A Y E R  D A T A  **** 
Center Bottom overbn Precons S o i l  

Layer Elev Elev   hick Pressure Pressure Type 

**** Number o f  ~oadcases t o  be Analysed: 9 

**** L O A D C A S E :  1 "4"" 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 



' T i  me i n t e r v a l s  : 2.00 4.00 

o l d  water e levat ion  . . . . . . . . . . . . . . -220.00 
New water e levat ion  . . . . . . . . . . . . . . -220.00 

Layer Change i n  stress .a ; 0.00 0.00 
3 0.00 
4 0.00 
5 0.00 

v o j  d I n i  ti a1  rec cons . F i n a l  
~ a y e r    hick. R a t i o  Pressure Pressure Pressure 

u l t .  
S e t t l  . 

U l t i m a t e  settlement without  correct ion  f o r  buoyancy : 0.000 

**** Time since l o a d  was applied: 2.00 **** 
~ f f e c t i v e  Pore 

€1 evat i  on s t ress  pressure 

**** r ime since l o a d  was applied: 4.00 **** 



E f f e c t i v e  pore 
EI evat i  on s t ress  Pressure 

For t h i s  load case ~ccumu l  ated I surface 
T i  me Sett lement I Time - set t lement I e levat ion  
----------------------+-----------------------+----------- 
2.00 0.000 2.00 0.000 0.00 
4.00 0.000 1 4.00 0.000 1 0.00 

**** L O A D C A S E :  2 444" 

**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

o l d  water e levat ion  . . . . . . . . . . . . . . -220.00 
New water e levat ion  .............. -260.00 

Layer Change i n  s t ress  

vo j  d ~ n i  ti a1  rec cons . Final  u l t .  
~ a y e r  Thick. Rat io  Pressure Pressure Pressure S e t t l  . 



2 2 50.00 0.37 77798.00 89438.02 80294.00 0.002 

u l t i m a t e  set t lement w i thout  co r rec t i on  f o r  buoyancy : 0.303 

**** Time since load was appl ied:  2.00 **** 

€1 evat ion 
~ f f e c t i v e  

s t ress  
Pore 

Pressure 

**** l i m e  s ince load was appl ied:  4.00 **** 
~ f f  e c t i  ve pore 

E levat ion  Stress pressure 

For t h i s  l oad  case Accumulated I surface 
T i  me set t lement I r ime set t lement I e levat ion  
----------------------+-----------------------+----------- 
2 -00 0.305 1 6.00 0.305 -0.30 
4.00 0.305 1 8.00 0.305 1 -0.31 

**** L O A D C A S E :  3 **** 
**** C h a n g e  i n  L round water E l e v a t i o n  **** 

Time i n t e r v a l s :  2.00 4.00 

o l d  water e leva t i on  . . . . . . . . . . . . . . -260.00 
New water e leva t i on  .............. -300.00 

Layer Change i n  s t ress  



U l t .  
s e t t l  . Void I n i  ti a1 Precons . Final  

~ a y e r  Thick.  R a t i o  Pressure Pressure Pressure 

~1 t i m a t e  sett lement without  correct ion  f o r  buoyancy : 

**** Time since l o a d  was applied: 2 .00 **** 
E f f e c t i v e  pore 

El evat ion  stress pressure 

**** Time since l o a d  was appl ied:  4.00 **** 
~ f f e c t i v e  pore 

~l evat ion stress pressure 



For t h i s  load case ~ccumu l  ated I surface 
T i  me sett lement I Time set t lement I e levat ion  
----------------------*-----------------------+----------- 

**** L O A D C A S E :  4 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

~ i m e  i n t e r v a l s :  2.00 4.00 . 
01 d water e levat ion . . . . . . . . . . . . . . -300.00 
New water e levat ion .............. -331.00 

Layer change i n  s t ress  

v o j  d 1n i  ti a1 Precons . ~i nal U l t .  . 
~ a y e r  Thick. Ra t i o  Pressure Pressure Pressure s e t t l  . 

u l t i m a t e  sett lement w i thout  cor rec t ion  f o r  buoyancy : 1.324 

**** Time since l oad  was applied: 2.00 **** 
Ef fec t i  ve pore 

~1 evat ion stress pressure 



**** Time since l o a d  was appl ied:  4.00 **** 

Elevat ion 
E f f e c t i v e  

Stress \ 

Pore 
Pressure 

For t h i s  l o a d c a s e  I Accumulated Surface 
T i  me Sett lement I r ime set t lement  I e levat ion  
----------------------+-----------------------+----------- 
2.00 1.267 1 14.00 2.190 -2.19 
4.00 1.278 1 16.00 2.200 1 -2.20 

**"* L O A D C A S E :  5 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * 

Time i n t e r v a l s :  2.00 4.00 

01 d water  e levat ion  . . . . . . . . . . . . . . -331.00 
New water  e levat ion  .............. -346.00 

Layer Change i n  stress 

vo id  I n i t i a l  Precons. F ina l  U l t .  
~ a y e r  Thick.  R a t i o  Pressure Pressure Pressure . S e t t l .  



u l t i m a t e  set t lement w i thou t  cor rec t ion  f o r  buoyancy : 0.586 

**** Time since l oad  was applied: 2.00 **** 
E f f e c t i v e  pore 

~l eva t i  on s t ress  pressure 

**** l i m e  s ince l o a d  was applied: 4.00 **** 
E f f e c t i v e  pore 

~l evat ion s t ress  pressure 

For t h i s  l oad  case ~ccumul  ated I surface 
T i  me set t lement I ~ i m e  sett lement I e levat ion  
----------------------&-----------------------+----------- 

**** L O A D C A S E :  6  **** 
**** C h a n g e  ~n G r o u n d w a t e r  E l e v a t i o n  **** 

~ i m e  i n t e r v a l s :  2.00 4.00 

o l d  water e levat ion  . . . . . ; . . . . . . . . -346.00 
New water e levat ion  . . . . . . . . . . . . . . -366.00 



Layer Change i n  stress 

void I n i  ti a1 Precons . Fina l  
~ a y e r  Thick. Rat io  Pressure Pressure Pressure 

u l t .  
S e t t l  . 

u l t i m a t e  settlement without  correct ion  f o r  buoyancy : 

**** Time since load  was appl ied:  2 .00 **** 
E f f e c t i v e  pore 

~1 evation s t ress  pressure 

**** ~ i m e  since load  was appl ied:  4 .00  **** 
E f f e c t i v e  pore 

~1 evat i  on s t ress  pressure 



For t h i s  load  case Accumulated Surface 
T i  me sett lement I Time settlement I elevation 
----------------------+-----------------------+----------- 

**** L O A D C A S E :  7 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

~ i m e  i n t e r v a l s :  2 .00 4 .00  

01 d water e levat ion  . . . . . . . . . . . . . . -366.00 
New water e levat ion  .............. -466.00 

Layer Change i n  s t ress  

v o i d  ~ n i  ti a1 Precons . ~i nal  U l t .  
~ a y e r  Thick.  R a t i o  Pressure Pressure Pressure S e t t l  . 

u l t i m a t e  sett lement without  correct ion f o r  buoyancy : 2.990 



' **** Time since load was applied: 2.00 **** 
~f f e c t i  ve Pore 

E l  evation stress pressure 

**** Time since load was applied: 4.00 **** 
Ef fect ive pore 

E l  evat i  on stress pressure 

For t h i s  load case ~ccumul ated Surface 
T i  me settlement I r ime settlement I elevat ion 
----------------------+-----------------------+----------- 

2.00 3.009 26.00 6.613 -6.61 
4.00 3.013 128.00 6.617 1 -6.62 

**** L O A D C A S E :  - 8 **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

~i me in terva ls :  2.00 4.00 

01 d water elevation . . . . . . . . . . . . . . -466.00 
New water elevation .............. -500.00 

Layer change i n  s t  



Layer @ 1 

voj  d ~ n i  ti a1 ~ r e c o n s  . Fina l  
Thick.  Rat io  Pressure Pressure Pressure 

u l t .  
s e t t l  . 

u l t i m a t e  sett lement without correct ion  f o r  buoyancy : 

**** ~ i m e  since load was applied: 2.00 **** 
E f f e c t i v e  Pore 

E l  evat ion s t ress  Pressure 

**** ~ i m e  since load  was appl ied:  4.00 **** 

Elevat ion  
E f f e c t i v e  

Stress 
Pore 

Pressure 



For t h i s  load case ~ccumul  ated surface 
T i  me settlement I r ime settlement I elevat ion 
----------------------+-----------------------+----------- 
2.00 0.647 30.00 7.263 -7.26 
4.00 0.648 132.00 7.264 1 -7.26 

**** L O A D C A S E :  g **** 
**** C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  **** 

Time in te rva ls :  2.00 

o l d  water elevat ion . . . . . . . . . . . . . . -500.00 
New water elevat ion . . . . . . . . . . . . . . -595 .OO 

Layer Change i n  stress 

Thick. 
vo id  I n i t i a l  Precons. Final 

Ratio Pressure Pressure Pressure 
u l t .  

Se t t l  . Layer 

u l t imate settlement without correct ion f o r  buoyancy : 1.055 

**** Time since load was applied: 2.00 **** 
Ef fect ive pore 

~l evati  on stress pressure 



~ccumul ated surface 
settlement I rime settlement I elevation 

----------------------+--------------^--------+----------- 
2.00 1.111 134.00 8.375 I -8.37 

**** C o m p l e t e  T i m e  S e t t l e m e n t  R e c o r d  **** 
settlement 



APPENDIX C 

CALCULATION PACKAGES - 
HYDROLOGY AND HYDRAULICS: GENERAL 

Note to Reviewers: The hydrology and hydraulics calculation packages were previously 
submitted on August 20,2004 for review. The calculation packages have not been included 

with the 90 Percent Design Report. 
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APPENDIX D 

CALCULATION PACKAGES - 
HYDROLOGY AND HYDRAULICS: NRCS CRITERIA 

Note to Reviewers: The hydrology and hydraulics calculation packages were previously 
submitted on August 20,2004 for review. The calculation packages have not been included 

with the 90 Percent Design Report. Three calculations have been completed since that 
submittal and are included in this Appendix. 
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a URS 
CALCULATION PACKAGE NO. D-2 

CALCULATION COVER SHEET 

EXHIBIT 4.7-2 

Client: Flood Control District of Maricopa County Project Name: White Tank FRS No. 3 
(FCDMC) Design 

Project.Calculation Number: 23443748 

Title: 
RESERVOIR ROUTING OF TWO 100-YEAR 10-DAY BACK-BACK 

STORMS FOR INTERIM CONDITION 

Total Number of Pages (including cover sheet): 

Total Number of Computer Runs: 1 

Prepared by: Harnmad Hussain Date: 09/07/04 

Checked by: T b p  ~~,,~-!-k Date: Ci / 7 /a y 
/ ' .  

- 

Description and Purpose: 

See Page 2 

Design Basis /Assumptions 

See Page 2 

See Page 3. 

/ 

Calculation Approved by: lop0 k h  w dl ?/7/dy 
Project ~ a n a ~ e ; / D a t e  

Revision No.: Description of Revision: Approved by: 

Project Managermate 



RESERVOIR ROUTING OF TWO 100-YEAR 10-DAY BACK-BACK 
STORMS FOR INTERIM CONDITION 

(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 

23443748 

PROBLEM STATEMENT 

The aim of this calculation package is to perform the reservoir routing of two 100-year 10-day back-back 

storms based on interim condition and to determine the peak outflow and the corresponding water surface 

elevation at the end of second 100-year 10-day storm. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

Interim Condition 

The Interim Condition represents the time period following construction of the facilities included in the 

Remediation Project and the installation of the downstream conveyance channel. Since this period is 

anticipated to be short (less than 10 years), it is assumed that no additional sediment has accumulated in 

the reservoir. The principal spillway is closed and does not convey flow out of the reservoir during the 

interim period. Therefore, under interim condition, the only outflow from the reservoir occurs through 

infiltration and flows through the emergency spillway. The detailed calculations involved in estimating 

the infiltration rates for the Interim condition are provided in a separate calculation package. 

Given that the Interim Condition was assumed a short period following construction of the dam and prior 

to construction of a dedicated downstream conveyance, the routing of the first 100-year 10-day storm for 

the Interim Condition was performed based on the current topographic condition in the reservoir (i.e., no 

additional sediment). Therefore, the Antecedent Reservoir Condition (ARC) for the reservoir routing of 

the first 100-year 10-day storm for the interim condition was set at the invert elevation of the proposed 

gated outlet or at elevation 1193.0 ft (NAVD 88). 

100-year 10-day Back to Back Reservoir Routing for Interim condition 

Stepl: First, route the 100-year 10-day storm with ARC set at 100-year sediment pool level at an 

elevation of 1193.0 ft (NAVD 88) and determinate the water surface elevation associated 

with the pool elevation after 10 days of drawdown; 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\90 percent H&H\NRCS calc Packages\100-YR 10-DAY BACK 
TO BACKcalc. package ( INTERIM CONDIRTION)\100-YR 10-Day Back-Back Interirn.doc 



Step 2: Second, the water surface elevation at the end of 10" day determined in step 1 was used 

as ARC to route the second 100-year 10-day storm. 

Based on the above criteria, first, the 100-year 10-day storm was routed through the White Tank 

Reservoir for interim condition starting at an elevation of 1193.0 ft (NAVD 88) using TR-20 model. It 
> 

should be noted that the 100-year 10-day storm used for the routing purposes was updated in anticipation 

of the future urban growth based on a procedure described in National Engineering Handbook (NEH-4). 

The procedure and detailed calculations involved in updating the 100-year 10-day storm are provided in a 

separate calculation package. The reservoir routing of the first 100-year 10-day storm resulted in the 

reservoir elevation of 1204.56 ft at the end of 10" day. 

The second 100-year 10-day storm was routed starting at 1204.56 ft using TR-20 model. 

RESULTS 

The reservoir routing results indicated that the Whit Tank FRS No.3 reservoir could hold two 100-year 

10-day back-to-back storms below spillway under interim condition. Reservoir routing results i.e. peak 

inflow, peak outflow, inflow volume and maximum reservoir stage resulting from the reservoir routing of 

a two 100-year 10-day back-back storms under interim condition are provided in Table 1 (See Page 4). The 

input file and the detailed output results of TR-20 modeling of two back to back 100-year 10-day storms 

under interim condition are attached with this calculation package. 

(It should be noted that the peak out flow tabulated in Table 1 on Page 4 reflects the infiltration amount 

only.) 
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TABLE 1 

RESERVOIR ROUTING RESULTS OF TWO BACK TO BACK 100-YEAR 10-DAY STORMS 
(INTERIM CONDITION) 

Inflow to White Tanks FRS No. 3 Outflow From White Tanks FRS No. 3 

Antecedent 

Storm Duration precipitation Peak 1 d o w  volume Reservoir Maximum Reservoir 
Inflow Condition peak Elevation (NAVD 88) 

(ARC) 

(inches) (cfs) (acre-ft) (ft) (cfs) (ft) 

Based on updated 
runoff hyetograph 21 80 1828 1193 55.4 1205.7 

Results of k t  100- (Cdculat~on Package 
Year 10-Day Storm 10) 

Based on updated 
At End of runoff hyetograph 2180 1828 1204.56 71 1208.9 

Second 100-Year 10- (Calculation Package 

Day Storm 10) 
7 

Notes: 
1) It should be noted that given the maximum reservoir elevation is less than the spillway crest level (1212 ft), the peak out flow 

reflects the infiltration amount. 
2) The ARC for the second 100-yr 10-day storm was based on the reservoir elevation of the first 100-year 10-day strom after 10-days. 



JOB TR-20 WHTANK3 PASS=001 SUMMARY 
TITLE WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
TITLE 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 
5 RAINFL 1 1 2.4 10-DAY 
8 .OOOO .0010 .0035 .0061 .0086 
8 .0112 .0143 .0174 -0206 ' .0237 
8 .0269 .0303 .0338 .0372 -0406 
8 .0440 .0475 .0509 .0543 -0577 
8 .0612 .0658 .0704 .0750 .0796 
8 .0842 .0888 .0934 .0980 -1026 
8 .lo73 .I135 -1197 .I260 ;I322 
8 .13 84 .I466 .I549 .I631 .I713 
8 .I796 .I878 .2004 .2150 .2296 
8 .2477 .2658 .2881 .3168 .3600 
8 .7090 1.139 1.285 1.342 1.373 
8 1.395 1.412 . 1.425 1.438 1.448 
8 1.459 1.467 1.475 1.484 1.492 
8 1.500 1.507 1.513 1.519 1.526 
8 1.532 1.537 1.541 1.546 1.550 
8 1.555 1.560 1.564 1.569 1.574 
8 1.578 1.582 1.585 1.589 1.592 
8 1.596 1.599 1.603 1.606 1.610 
8 1.613 1.616 1.618 1.621 1.623 
8 1.626 1.628 1.630 1.633 1.635 
8 1.638 1.64 1.64 1.64 1.64 
9 ENDTBL 
4 DIMHYD .0556 WT3 
8 0.0 .03 .10 -19 .31 
8 .47 .66 .82 .93 .99 
8 1.0 .99 .93 .82 .66 
8 .47 .31 .03 .OO .OO 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 



9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 

REACHB 

REACHA 

REACHC 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
3 STRUCT 



8 1208 .0  
8 1210.0  
8  1212.0  
8  1213 .0  
8  1214 .0  
8  4215.0  
8 1216 .0  
8 1217 .0  
8  1218.0  
8  1219 .0  
8  1220.0  
9 ENDTBL 
6 RUNOFF 1 0 0 1  1 2.46 
6 REACH 3 005  1 7 9100. 
6  REACH 3 010 7  2 9100. 
6  RUNOFF 1 002 3  2 .38  
6  ADDHYD 4 012 2  3  1 
6 DIVERT 6 012 1 4 7  4100. 
6  REACH 3 020 4  7  3332. 
6  REACH 3 025  7  5  1950.  
6  RUNOFF 1 003  6 3 .94  
6  REACH 3 030 6 7  8865. 
6  REACH 3 005 7  1 8865. 
6 REACH 3 025 1 7 1950 .  
6 RUNOFF 1 004 1 2.06 
6  ADDHYD 4 034 7  1 2  
6 A D D H Y D 4 0 3 5  5 2 3  
6  DIVERT 6  035  3  4  7  11000.  
6  REACH 3 045  4  5  4200. 
6  RUNOFF 1 006 2  1 . 4 7  
6  REACH 3 060 2  3  7540. 
6 REACH 3 067 3  4  5140. 
6  ADDHYD 4 064 5  4  3  
6 RUNOFF 1 005  6  4 .78  
6 RUNOFF 1 007 7  3 .48  
6  ADDHYD 4 075  6  7  1 
6 ADDHYD 4 076 1 3 2  
6 RESVOR 2 0 1  2  1 1193.0  
ENDATA 
7 LIST 1 . 0  
7  INCREM 6 1 . 0 5  
7  COMPUT 7 0 0 1  0 1  0 .  

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 

NORTHERN 
REACH A 

CP6CP7 
BOSS#5 

ENDCMP 1 
7 COMPUT 7 0 0 1  0 1  0 .  1 . 0  1 . 0  1 2 02 0 1  

ENDCMP 1 
ENDJOB 2 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scs - 
WHTANX3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 1 

RUNOFF OPTION USED WITH RAINTABLE NO. 1, RUNOFF CURVE NO. = 100. 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST > 1. 0. 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO .0300 .lo00 .I900 .3100 

.4700 .6600 .8200 -9300 .9900 
1.0000 .9900 .9300 .8200 .6600 
.4700 .3100 .0300 .OOOO .OOOO 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



TR20 --------------------------------------------------------------------- a WHTANK3 
scs - 

WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 3 

TABLE NO. TIME INCREMENT 
RAINFL 1 2.4000 

ENDTBL 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 1 1 2.4600 87.2000 .85001 1 0 0 0 1 
REACH 5 1 7 9100.0000 .OOOO .00001 0 0 0 0 1 
REACH 10 7 2 9100.0000 .OOOO .00001 0 0 0 0 1 
RUNOFF 2 3 2.3800 79.9000 .73001 1 0 0 0 1 
ADDHYD 12 2 3 1  1 1 0 0 0 1  
DIVERT 12 1 4 7 4100.0000 1.0000 200.00001 1 0 0 0 1 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR20 --------------------------------------------------------------------- SCS - 
WHTANK3 WHITE TANK FRS #3t WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 5 

EXECUTIVE CONTROL INCRES MAIN TIME INCREMENT = 1.050 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 1.00 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = 1.050 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 1 

OPERATION RUNOFF XSECTION 1 

PEAX TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
121.40 290.4 (RUNOFF ) 
138.08 8.7 (RUNOFF ) 
143.29 7.3 (RUNOFF) 
150.61 6.0 (RUNOFF) 
164.99 4.6 (RUNOFF) 
174.63 3.3 (RUNOFF) 
179.55 3.3 (RUNOFF) 
187.64 3 -3 (RUNOFF ) 
192.22 2.6 (RUNOFF) 
208.25 2.7 (RUNOFF ) 

FIRST POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.46 SQ.MI. 
.OO CFS .OO .66 .66 1.45 1.65 1.68 1.72 1.71 

8.40 CFS 1.65 1.65 1.71 1.72 1.92 2.05 2.05 2.05 
16.80 CFS 2.05 2.11 2.11 2.06 2.05 , 2.08 2.11 2.13 
25.20 CFS 2.25 2.25 2.31 2.31 2.27 2.25 2.25 2.25 
33.60 CFS 2.25 2.25 2.25 2.30 2.31 2.29 2.25 2.25 
42 .OO CFS 2.25 2.25 2.25 2.25 2.29 2.31 2.48 3.04 
50.40 CFS 3.04 3.04 3.04 3.04 3.04 3.04 3.04 3.04 
58.80 CFS 3.04 3.04 3.04 3.04 3.04 3.04 3.04 3.04 
67.20 CFS 3.04 3.04 3.04 3.09 3.11 3.51 4.10 4.10 
75.60 CFS 4.10 4.10 4.16 4.16 4.12 4.10 4.10 4.10 
84.00 CFS 4.11 5.40 5.42 5.47 5.48 5.46 5.42 5.42 
92.40 CFS 5.42 5.42 5.48 5.48 5.44 5.42 6.18 8.33 
100.80 CFS 8.41 9.58 9.65 9.65 9.65 10.62 11.96 11.96 
109.20 CFS 11.96 12.01 14.43 14.74 17.28 18.96 21.33 28.55 
117.60 CFS 33.56 229.35 230.66 273.71 284.13 207.45 96.47 89.78 
126.00 CFS 38.02 37.66 22.09 20.48 16.69 14.54 13.75 11.23 
134.40 CFS 11.10 8.71 8.59 8.59 8.59 7.72 6.61 6.68 
142.80 CFS 7.27 7.25 5.50 5.29 5.29 5.29 5.46 5.95 
151.20 CFS 5.91 5.31 5.29 5.29 5.29 5.02 4.63 -4.55 
159.60 CFS 3.96 3.96 3.96 3.96 4.38 4.63 4.48 3.96 
168.00 CFS 3.95 3.32 3.30 2.79 2.64 2.93 3.30 3.22 
176.40 CFS 2.65 2.64 3.25 3.30 3.30 3.30 3.13 2.64 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 6 

184.80 CFS 
193.20 CFS 
201.60 CFS 
210.00 CFS 
218.40 CFS 
226.80 CFS 
235.20 CFS 
243.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.68 WATERSHED INCHES; 2671 CFS-HRS; 220.7 ACRE-FEET. . 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .85) FOR SUBWATERSHED XSECTION 1. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.1%. * * * 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
122.55 
144.42 
151.83 

PEAK DISCHARGE (CFS) 
283.3 

PEAK ELEVATION(FEET1 
2.23 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.62 WATERSHED INCHES; 2576 CFS-HRS; 212.9 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) 
123.70 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
3.72 
.92 
.88 
.78 
.56 
.57 
-57 
.44 
.33 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 2642 CFS-HRS; 218.3 ACRE-FEET. 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 7 

OPERATION RUNOFF 

PEAK TIME (HRS) 
78.23 
121.33 
137.49 
143.33 
154.35 
164.80 
174.61 
181.13 
188.48 
192.69 

XSECTJON 2 

PEAK DISCHARGE (CFS) 
4.0 

285.1 
8.3 
7.3 
5.1 
4.5 
3.2 
3.2 
3.2 
2.6 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.3 8 
.OO CFS .OO .64 .64 1.49 1.60 1.63 1.66 

8.40 CFS 1.60 1.60 1.66 1.66 1.90 1.98 1.98 
16.80 CFS 1.99 2.05 2.05 1.99 1.98 2.01 2.05 
25.20 CFS 2.17 2.17 2.23 2.24 2.19 2.17 2.17 
33.60 CFS 2.17 2.17 2.17 2.23 2.24 2.20 2.17 
42 .OO CFS 2.17 2.17 2.17 2.17 2.22 2.24 2.46 
50.40 CFS 2.94 2.94 2.94 2.94 2.94 2.94 2.94 
58.80 CFS 2.94 2.94 2.94 2.94 2.94 2.94 2.94 
67.20 CFS 2.94 2.94 2.94 3.00 3.00 3.49 3.96 
75.60 CFS 3.96 3.96 4.03 4.03 3.98 3.96 3.96 
84.00 CFS 4.03 5.24 5.24 5.30 5.31 5.27 5.24 
92.40 CFS 5.24 5.24 5.30 5.31 5.26 5.24 5.96 
100.80 CFS 8.11 9.32 9.33 9.33 9.33 10.46 11.57 
109.20 CFS 11.57 11.57 14.21 14.26 17.19 '18.35 21.32 
117.60 CFS 36.73 223.11 223.11 269.22 274.90 177.77 93.34 
126.00 CFS 36.44 36.28 20.57 19.82 15.53 14.06 13.20 
134.40 CFS 10.74 8.33 8.31 8.31 8.31 7.35 6.39 
142.80 CFS 7.03 7.03 5.17 5.11 5.11 5.11 5.32 
151.20 CFS 5.73 5.11 5.11 5.11 5.11 4.77 4.48 
159.60 CFS 3.84 3.84 3.84 3.84 4.32 4.48 4.29 
168.00 CFS 3.80 3.20 3.20 2.63 2.56 2.88 3.20 
176.40 CFS 2.56 2.56 3.17 3.20 3.20 3.20 2.99 
184.80 CFS 2.57 3.20 3.20 3.20 3.20 2.85 2.56 
193.20 CFS 2.56 2.55 1.94 1.92 2.41 2.56 2.37 
201.60 CFS 1.96 2.56 2.56 2.00 1.92 2.24 2.56 
210.00 CFS 1.92 1.92 2.53 2.56 2.10 1.92 1.92 
218.40 CFS 1.91 1.28 1.28 1.85 1.92 1.58 1.28 
226.80 CFS 1.92 1.91 1.29 1.28 1.28 1.28 1.48 
235.20 CFS 1.88 1.28 1.28 1.84 1.92 1.59 1.28 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 2561 CFS-HRS; 211.6 ACRE-FEET. 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 8 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .73) FOR SUBWATERSHED XSECTION 2. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.7%. * * *  

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
121.80 
145.48 
150.94 
153.00 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE(CFS) 
488.3 
12.4 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 4.84 
.OO CFS .OO .64 .64 1.93 2.20 2.81 3.18 

8.40 CFS 3.29 3.30 3.33 3.32 3.59 3.69 3.84 
16.80 CFS 4.02 4.09 4.09 4.08 4.09 4.09 4.10 
25.20 CFS 4.27 4.29 4.44 4.47 4.47 4.48 4.46 
33.60 CFS 4.42 4.42 4.42 4.48 4.48 4.49 4.48 
42.00 CFS 4.43 4.42 4.42 4.42 4.47 4.48 4.74 
50.40 CFS 5.36 5.78 5.93 5.97 5.98 5.98 5.98 
58.80 CFS 5.98 5.98 5.98 5.98 5.98 5.98 5.98 
67.20 CFS 5.98 5.98 5.98 6.04 6.04 . 6.56 7.06 
75.60 CFS 7.83 8.00 8.11 8.12 8.12 8.12 8.10 
84.00 CFS 8.13 9.34 9.35 10.28 10.61 10.70 10.71 
92.40 CFS 10.67 10.66 10.72 10.72 10.72 10.72 11.42 
100.80 CFS 14.04 16.88 17.51 18.48 18.85 20.07 21.21 
109.20 CFS 23.01 23.40 26.14 26.24 30.83 32.77 37.69 
117.60 CFS 5 7 249 254 434 488 433 369 
126.00 CFS 175 139 7 9 63 4 4 37 3 2 
134.40 CFS 25.04 20.52 19.70 17.87 17.16 16.00 15.00 
142.80 CFS 14.08 13.80 12.26 12.32 11.17 10.62 10.66 
151.20 CFS 11.13 10.89 10.99 10.61 10.46 10.07 9.76 
159.60 CFS 8.61 8.45 8.01 7.85 8.30 8.44 8.54 
168.00 CFS 8.30 7.34 7.19 6.17 5.92 5.85 5.93 
176.40 CFS 5.72 5.77 6.01 5.89 6.26 6.43 6.28 
184.80 CFS 5.76 6.01 5.91 6.28 6.44 6.14 5.86 
193.20 CFS 5.35 5.23 4.59 4.55 4.66 4.61 4.63 
201.60 CFS 4.46 4.71 4.59 4.43 4.51 4.51 4.62 
210.00 CFS 4.42 4.47 4.70 4.59 4.50 4.49 4.26 
218.40 CFS 3.92 3.27 3.24 3.40 3.30 3.25 3.17 
226.80 CFS 3.38 3.32 3.08 3.20 2.85 2.67 2.81 
235.20 CFS 3.32 3.09 3.20 3.37 3.29 3.28 3.18 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @ ,TANK3 
SCS - 

WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 9 

243.60 CFS 1.47 1.26 .40 

RUNOFF ABOVE BASEFLOW- (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
121.80 
145.48 
150.94 
153 .OO 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE (CFS) 
488.3 
12.4 
11.1 
11.0 
8.5 
6.0 
6.4 
6.0 
6.4 
4.7 

PEAK ELEVATION(FEET) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .00 .64 .64 

8.40 CFS 3.29 3.30 3.33 
16.80 CFS 4.02 4.09 4.09 
25.20 CFS 4.27 4.29 4.44 
33.60 CFS 4.42 4.42 4.42 
42 .OO CFS 4.43 4.42 4.42 
50.40 CFS 5.36 5.78 5.93 
58.80 CFS 5.98 5.98 5.98 
67.20 CFS 5.98 5.98 5.98 
75.60 CFS 7.83 8.00 8.11 
84.00 CFS 8.13 9.34 9.35 
92.40 CFS 10.67 10.66 10.72 
100.80 CFS 14.04 16.88 17.51 
109.20 CFS 23.01 23.40 26.14 
117.60 CFS 5 7 249 254 
126 .OO CFS 17 5 139 79 
134.40 CFS 25.04 20.52 19.70 
142.80 CFS 14.08 13:80 12.26 
151.20 CFS 11.13 10.89 10.99 
159.60 CFS 8.61 8.45 8.01 
168.00 CFS 8.30 7.34 7.19 
176.40 CFS 5.72 5.77 6.01 
184.80 CFS 5.76 6.01 5.91 
193.20 CFS 5.35 5.23 4.59 
201.60 CFS 4.46 4.71 4.59 
210.00 CFS 4.42 4.47 4.70 
218.40 CFS 3.92 3.27 3.24 
226.80 CFS 3.38 3.32 3.08 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 4.84 SQ.MI. 
1.93 2.20 2.81 3.18 3.29 
3.32 3.59 3.69 3.84 3.97 
4.08 4.09 4.09 4.10 4.13 
4.47 4.47 4.48 4.46 4.43 
4.48 4.48 4.49 4.48 4.47 
4.42 4.47 4.48 4.74 5.24 
5.97 5.98 5.98 5.98 5.98 
5.98 5.98 , 5.98 5.98 5.98 
6.04 6.04 6.56 7.06 7.33 
8.12 8.12 8.12 8.10 8.07 
10.28 10.61 10.70 10.71 10.70 
10.72 10.72 10.72 11.42 13.48 
18.48 18.85 20.07 21.21 21.87 
26.24 30.83 32.77 37.69 45.80 
434 488 433 369 316 
63 44 3 7 32 2 7 

17.87 17.16 16.00 15.00 14.49 
12.32 11.17 10.62 10.66 11.05 
10.61 10.46 10.07 9.76 9.50 
7.85 8.30 8.44 8.54 8.34 
6.17 5.92 5.85 5.93 5.98 
5.89 6.26 6.43 6.28 5.86 
6.28 6.44 6.14 5.86 5.68 
4.55 4.66 4.61 4.63 -4.44 
4.43 4.51 4.51 4.62 4.66 
4.59 4.50 4.49 4.26 4.01 
3.40 3.30 3.25 3.17 3.13 
3.20 2.85 2.67 2.81 3.24 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 10 

235.20 CFS 3.32 3.09 3.20 3.37 3.29 3.28 3.18 2.88 
243.60 CFS 1.47 1.26 .40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
237 CFS-HRS; 429.9 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 20. * * * 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) 
121.80 
145.48 
150.94 
153 .OO 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE(CFS) 
488.3 
12.4 
11.1 
11.0 
8.5 
6.0 
6.4 
6.0, 
6.4 
4.7 

PEAK ELEVATION (FEET) 
2.45 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * * 

OPERATION REACH XSECTION 25 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED IhTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 11 

PEAK TIME (HRS) 
121.80 
145.48 
150.94 
153.00 
165.72 
178.68 
181.69 
186.07 

PEAK DISCHARGE(CFS) 
488.3 
12.4 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS) 
121.39 
126.52 
138.08 
143.32 
150.67 
154.88 
165.01 
174.70 
181.12 
186.90 

PEAK DISCHARGE (CFS) 
461.9 
63 .O 
13.8 
11.7 
9.6 
8.5 
7.4 
5.3 
5.2 
5.2 * 

PEAK ELEVATION(FEET) 
(RUNOFF 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

* FIRST POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 3.94 SQ.MI. 
.OO CFS .OO 1.05 1.05 2.37 2.62 2.67 2.73 2.72 

8.40 CFS 
16.80 CFS 
25.20 CFS 
33.60 CFS 
42.00 CFS 
50.40 CFS 
58.80 CFS 
67.20 CFS 
75.60 CFS 
84 .OO CFS 
92.40 CFS 
100.80 CFS 
109.20 CFS 
117.60 CFS 
126.00 CFS 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 12 

134.40 CFS 17.77 13.69 13.65 13.65 13.65 12.40 10.50 10.57 
142.80 CFS 11.55 11.54 8.50 8.40 8.40 8.40 8.60 9.45 
151.20 CFS 9.44 > 8.40 8.40 8.40 8.40 7.98 7.35 7.29 
159.60 CFS 6.30 6.30 6.30 6.30 6.95 7.35 7.14 6.30 
168.00 CFS 6.28 5.26 5.25 4.39 4.20 4.62 5.25 5.17 
176.40 CFS 4.20 4.20 5.22 5.25 5.25 5.25 5.05 4.20 
184.80 CFS 4.20 5.25 5.25 5.25 5.25 4.83 4.20 4.20 
193.20 CFS 4.20 4.20 3.21 3.15 3.81 4.20 3.99 3.15 
201.60 CFS 3.17 4.19 4.20 3.33 3.15 3.57 4.20 4.12 
210.00 CFS 3.15 3.15 4.16 4.20 3.54 3.15 3.15 3.15 
218.40 CFS 3.14 2.10 2.10 2.98 3.15 2.74 2.10 2.16 
226.80 CFS 3.15 3.15 2.16 2.10 2.10 2.10 2.31 3.15 
235.20 CFS 3.13 2.11 2.10 2.98 3.15 2.73 2.10 1.94 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.67 WATERSHED INCHES; 4251 CFS-HRS; 351.3 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .88) FOR SUBWATERSHED XSECTION 3. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.3%. t **  

OPERATION REACH XSECTION 30 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
122.60 444.1 2.56 
144.45 11.7 .88 
151.93 9.4 .85 
166.33 7.2 .81 
175.98 5.2 .77 
182.27 5.3 .77 
189.57 5.3 .77 
204.49 4.2 .64 
209.58 4.1 .64 
214.02 4.1 .64 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.61 WATERSHED INCHES; 4102 CFS-HRS; 339.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 



TR20 --------------------------------------------------------------------- scs - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 13 

PEAK TIME(HRS) 
123.73 
145.53 
153.06 
167.50 
177.12 
183.39 
190.65 
205.63 
210.71 
215.18 

PEAK DISCHARGE (CFS) 
437.4 
11.6 
9.4 
7.2 
5.2 
5.2 
5.3 
4.1 
4.1 
4.1 

PEAK ELEVATION(FEET1 
2.71 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.65 WATERSHED INCHES; 4198 CFS-HRS; 347.0 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 

PEAK TIME ( HRS 
123.73 
145.53 
153.06 
167.50 
177.12 
183.39 
190.65 

PEAK DISCHARGE(CFS) 
437.4 
11.6 
9.4 
7.2 
5.2 
5.2 
5.3 
4.1 
4.1 
4.1 

PEAK ELEVATION(FEET) 
1.44 
.07 
-06 
.05 
.03 
.03 
.03 
.03 
.03 
.03 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.65 WATERSHED INCHES; 4198 CFS-HRS; 347.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 14 

PEAK TIME (HRS ) 
121.36 
138.08 
143.27 
154.88 
164.96 

PEAK DISCHARGE(CFS1 
245.1 
7.3 
6.1 
4.5 
3.9 

PEAK ELEVATION(FEET) 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.06 
.OO CFS .OO .55 .55 1.25 1.38 1.41 1.44 

8.40 CFS 1.38 1.38 1.43 1.44 1.63 1.72 1.72 
16.80 CFS 1.72 1.77 1.77 1.72 1.72 1.74 1.77 
25.20 CFS 1.88 1.88 1.93 1.94 1.90 1.88 1.88 
33.60 CFS 1.88 1.88 1.88 1.93 1.94 1.91 1.88 
42.00 CFS 1.88 1.88 1.88 1.88 1.92 1.94 2.09 
50.40 CFS 2.55 2.55 2.55 2,.55 2.55 2.55 2.55 
58.80 CFS 2.55 2.55 2.55 2.55 2.55 2.55 2.55 
67.20 CFS 2.55 2.55 2.55 2.59 2.60 2.97 3.43 
75.60 CFS 3.43 3.43 3.48 3.49 3.45 3.43 3.43 
84.00 CFS 3.47 4.54 4.54 4.58 4.59 4.57 4.54 
92.40 CFS 4.54 4.54 4.59 4.59 4.56 4.54 5.24 
100.80 CFS 6.98 8.08 8.08 8.08 8.08 9.01 10.02 
109.20 CFS 10.02 10.02 12.18 12.34 14.81 15.88 18.22 
117.60 CFS 29.21 189.88 193.12 230.82 237.94 161.93 80.79 
126.00 CFS 31.54 31.45 18.30 17.15 13.66 12.17 11.39 
134.40 CFS 9.29 7.25 7.19 7.19 7.19 '6.41 5.53 
142.80 CFS 6.09 6.06 4.55 4.43 4.43 4.43 4.57 
151.20 CFS 4.95 4.44 4.43 4.43 4.43 4.18 3.87 
159.60 CFS 3.32 3.32 3.32 3.32 3.68 3.87 3.75 
168.00 CFS 3.29 2.77 2.77 2.31 2.21 2.46 2.77 
176.40 CFS 2.21 2.21 2.75 2.77 2.77 2.77 2.62 
184.80 CFS 2.23 2.77 2.77 2.77 2.77 2.51 2.21 
193.20 CFS 2.21 2.21 1.68 1.66 2.03 2.21 2.06 
201.60 CFS 1.66 2.21 2.21 1.75 1.66 1.92 2.21 
210.00 CFS 1.66 1.66 2.18 2.21 1.83 1.66 1.66 
218.40 CFS 1.64 1.12 1.11 1.57 1.66 1.39 1.11 
226.80 CFS 1.66 1.66 1.15 1.11 1.11 1.11 1.26 
235.20 CFS 1.63 1.12 1.11 1.57 1.66 1.40 1.11 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 2219 CFS-HRS; 183.4 ACRE-FEET. 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - @ WTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7  SUB-BASINS VERSION 
0 9 / 0 7 / * *  100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15 :50 :55  PASS 1 JOB NO. 1 PAGE 1 5  

* * *  WARNING - MAIN TIME INCREMEm ( 1 . 0 5 0 )  IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( . 7 9 )  FOR SUBWATERSHED XSECTION 4 .  
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT - 3 . 0 % .  * * *  

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS) 
80 .58  

122.26  
145 .46  
153 .05  
1 6 6 . 3 9  
189 .08  
214.94 
229.70  
237.42 
241 .03  

PEAK DISCHARGE (CFS) 
1 0 . 0  

5 7 8 . 6  
1 6 . 1  
1 3 . 8  
1 0 . 5  

7 .9  
5 . 8  
4 . 2  
4 . 1  
4 . 1  

PEAK ELEVATION (FEET ) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
( m L )  
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1 . 0 5 0  hr, DRAINAGE AREA = 6.00 

. O O  CFS . O O  - 5 5  . 55  1 . 9 2  2 .32  3 .27  3 . 8 2  
8 . 4 0  CFS 4 .07  4 .09  4 .09  4 .07  4 .32  4 .43  4 .65  

1 6 . 8 0  CFS 4.94 5 . 0 1  5 .02  5 .04  5 . 0 6  5 .04  5 . 0 4  
25 .20  CFS 5 . 2 1  5 .24  5 .43  5 .48  5 .53  5 .54  5 . 5 1  
33 .60  CFS 5.46 5 .45  5 .45  5 .50  5 .51  5 .53  5 . 5 4  
42 .00  CFS 5 . 4 8  5 .46  5 .45  5 .45  5 .49  5 .51  5 .70  
50 .40  CFS 6.37 7 .02  7 .27  7.34 7 .37  7 . 3 7  7 .37  
58 .80  CFS 7 .37  7 .37  7 .37  7 .37  7 .37  7 .37  7 .37  
67 .20  CFS 7 .37  7 .37  7.37 7.42 7 . 4 3  7 . 8 6  8 .35  
75 .60  CFS 9.53 9.82 9 .96  9 .99 10 .02  ' 1 0 . 0 3  10 .00  
84 . O O  CFS 9.98 1 1 . 0 5  1 1 . 0 7  12 .43  12 .97  1 3 . 1 7  13 .22  
92 .40  CFS 13 .17  1 3 . 1 5  13 .20  13 .20  1 3 . 2 3  1 3 . 2 4  1 3 . 9 0  

1 0 0 . 8 0  CFS 1 6 . 1 6  1 9 . 8 7  20 .90  22 .53  23 .14  24 .26  25 .32  
109 .20  CFS 28.06 2 8 . 7 3  31 .10  31 .32  36 .53  38 .78  44 .23  
117.60  CFS 6  1 230 239 481 569 564 517 
1 2 6 . 0 0  CFS 260 203 116  88  60 49 4  1 
134 .40  CFS 32.39 26 .91  25.52 22 .51  21 .34  20 .20  19 .22  
1 4 2 . 8 0  CFS 1 7 . 4 0  1 6 . 8 5  1 5 . 8 1  1 5 . 8 8  13 .99  1 3 . 1 8  13 .07  
1 5 1 . 2 0  CFS 1 3 . 4 8  1 3 . 5 6  1 3 . 7 7  1 3 . 1 8  1 2 . 9 3  1 2 . 6 0  1 2 . 2 8  
159 .60  CFS 10 .94  1 0 . 7 1  10 .00  9 .73  1 0 . 0 1  1 0 . 1 8  10 .46  
1 6 8 . 0 0  CFS 10 .44  9 .37  9 .14  7 .96  7 . 5 8  7 .19  7 .13  
176.40  CFS 7 .20  7 . 3 3  7 . 2 8  7.07 7 .64  7 .90  7 .84  
184 .80  CFS 7 . 3 5  7 .29  7 .06  7 .66  7 . 9 1  7 . 7 3  7 . 4 5  
193 .20  CFS 6 .68  6 .49  5 . 9 1  5 .86  5 .60  5 . 4 9  5 . 6 6  
201.60  CFS 5.66 5 .67  5 .47  5 .59  5 .75  5 .54  5 . 5 1  
210.00  CFS 5.60 5 .73  5 .66  5 .46  5 .66  5 .74  5 . 4 1  
218.40  CFS 4.85 4 .28  4 .25  4 .05  3 .87  4 .09  4 . 1 1  
226.80  CFS 4 .02  3 .87  3 .96  4 .15  3 .59  3 . 3 2  3 . 4 0  
235.20  CFS 3 . 8 7  3 . 9 5  4 .15  4 .02  3 .86  4 .09  4 . 1 1  



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 16 

243.60 CFS 2.36 2.07 .73 .22 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 6418 CFS-HRS; 530.4 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
122.01 
145.47 
153.03 
166.06 

PEAK DISCHARGE(CFS) 
1061.9 
28.5 
24.8 
19.0 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 10.84 SQ.MI. 
.OO CFS .OO 1.19 1.19 3.85 4.52 6.08 7.00 7.30 

8.40 CFS 7.36 7.40 7.42 7.39 7.91 8.12 8.49 8.83 
16.80 CFS 8.96 9.10 9.12 9.12 9.15 9.13 9.14 9.20 
25.20 CFS 9.49 9.54 9.87 9.96 10.00 10.02 9.96 9.90 
33.60 CFS 9.88 9.87 9.87 9.97 9.99 10.02 10.02 9.99 
42 .OO CFS 9.91 9.88 9.87 9.87 9.95 9.99 10.44 11.44 
50.40 CFS 11.73 12.80 13.20 13.31 13.34 13.35 13.35 13.35 
58.80 CFS 13.35 13.35 13.35 13.35 13.35 13.35 13.35 13.35 
67.20 CFS 13.35 13.35 13.35 13.45 13.47 .14.42 15.41 16.09 
75.60 CFS 17.36 17.82 18.07 18.11 18.14 18.15 18.09 18.03 
84 .OO CFS 18.11 20.38 20.42 22.71 23.58 23.86 23.93 23.92 
92.40 CFS 23.84 23.82 23.92 23.92 23.94 - 23.95 25.32 29.08 
100.80 CFS 30.20 36.75 38.41 41.00 41.99 44.34 46.53 48.13 
109.20 CFS 51.07 52.13 57.24 57.56 67.36 71.55 81.92 98.45 
117.60 CFS 118 479 494 915 1058 997 886 761 
126.00 CFS 436 342 195 151 104 86 7 3 61 
134.40 CFS 57.42 47.43 45.22 40.37 38.49 36.20 '34.21 32.95 
142.80 CFS 31.48 30.65 28.08 28.21 25.17 23.80 23.72 24.46 
151.20 CFS 24.62 24.45 24.77 23.79 23.39 22.67 22.04 21.43 
159.60 CFS 19.55 19.16 18.01 17.58 18.31 18.62 19.00 18.80 
168.00 CFS 18.74 16.71 16.34 14.13 13.50 13.04 13.07 13.19 
176.40 CFS 12.92 13.10 13.29 12.96 13.90 14.33 14.12 13.31 
184.80 CFS 13.11 13.30 12.97 13.95 14.35 13.87 13.31 12.87 
193.20 CFS 12.03 11.72 10.49 10.42 10.25 10.10 10.30 10.10 
201.60 CFS 10.13 10.38 10.06 10.03 10.26 10.05 10.13 10.26 
210.00 CFS 10.01 10.20 10.36 10.05 10.15 10.24 9.67 9.02 
218.40 CFS 8.77 7.55 7.49 7.44 7.17 7.34 7.28 7.15 
226.80 CFS 7.40 7.19 7.04 7.36 6.44 5.99 6.21 7.01 
235.20 CFS 7.19 7.03 7.34 7.39 7.16 7.37 7.28 6.69 



TR20 --------------------------------------------------------------------- SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/*' 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 17 

243.60 CFS 3.83 3.33 1.14 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
122.01 
145.47 
153.03 
166.06 
175 .I5 
178.35 
181.83 
185.71 
188.96 
214.86 

PEAK DISCHARGE (CFS) 
1061.9 
28.5 
24.8 
19.0 
13.2 
13.3 

PEAK ELEVATION(FEET1 
(DIVERT ) 
(DIVERT) 
(DIVERT ) 
(DIVERT ) 
(DIVERT 1 
(DIVERT) 
(DIVERT) 
(DIVERT 1 
(DIVERT) 
(DIVERT 1 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.00 CFS .OO 1.19 1.19 

8.40 CFS 7.36 7.40 7.42 
16.80 CFS 8.96 9.10 9.12 
25.20 CFS 9.49 9.54 9.87 
33.60 CFS 9.88 9.87 9.87 
42.00 CFS 9.91 9.88 9.87 
50.40 CFS 11.73 12.80 13 -20 
58.80 CFS 13.35 13.35 13.35 
67.20 CFS 13.35 13.35 13.35 
75.60 CFS 17.36 17.82 18.07 
84 .OO CFS 18.11 20.38 20.42 
92.40 CFS 23.84 23.82 23.92 
100.80 CFS 30.20 36.75 38.41 
109.20 CFS 51.07 52.13 57.24 
117.60 CFS 118 479 494 
126.00 CFS 436 342 195 
134.40 CFS 57.42 47.43 45.22 
142.80 CFS 31.48 30.65 28.08 
151.20 CFS 24.62 24.45 24.77 
159.60 CFS 19.55 19.16 18.01 
168.00 CFS 18.74 16.71 16.34 
176.40 CFS 12.92 13.10 13.29 
184.80 CFS 13.11 13.30 12.97 
193.20 CFS 12.03 11.72 10.49 
201.60 CFS 10.13 10.38 10.06 
210.00 CFS 10.01 10.20 10.36 
218.40 CFS 8.77 7.55 7.49 
226.80 CFS 7.40 7.19 7.04 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 10.84 
3.85 4.52 6.08 7.00 
7.39 7.91 8.12 8.49 
9.12 9.15 9.13 9.14 
9.96 10.00 10.02 9.96 
9.97 9.99 10.02 10.02 
9.87 9.95 9.99 10.44 
13.31 13.34 13.35 13.35 
13.35 13.35 .13.35 13.35 
13.45 13.47 14.42 15.41 
18.11 18.14 18.15 18.09 
22.71 23.58 23.86 23.93 
23.92 23.94 23.95 25.32 
41.00 41.99 44.34 46.53 
57.56 67.36 71.55 81.92 
915 1058 997 886 
151 104 8 6 7 3 

40.37 38.49 36.20 34.21 
28.21 25.17 23.80 23.72 
23.79 23.39 22.67 22.04 
17.58 18.31 18.62 19.00 
14.13 13.50 13.04 13.07 
12.96 13.90 14.33 14.12 
13.95 14.35 13.87 13.31 
10.42 10.25 10.10 10.30 
10.03 10.26 10.05 10.13 
10.05 10.15 10.24 9.67 
7.44 7.17 7.34 7.28 
7.36 6.44 5.99 6.21 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 18 

235.20 CFS 7.19 7.03 7.34 7.39 7.16 7.37 7.28 6.69 
243.60 CFS 3.83 3.33 1.14 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
238 CFS-HRS; 960.3 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 45. * * *  

OPERATION REACH XSECTION 45 

PEAK TIME (HRS ) 
122.01 
145.47 
153.03 
166.06 
175.15 
178.35 
181.83 
185.71 
188.96 
214.86 

PEAK DISCHARGE(CFS1 
1061.9 
28.5 
24.8 
19.0 
13.2 
13.3 

PEAK ELEVATION(FEET1 
2.32 
.17 
.15 
.11 
.08 
.08 
.09 
.08 
.09 
.06 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS) 
121.27 
143.18 
150.54 
169.58 
174.29 
181.13 
188.48 
212.62 
234.63 
239.03 

PEAK DISCHARGE (CFS) 
178.9 
4.5 
3.7 
2.1 
2.0 
2.1 
2.1 
1.7 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) - 
(RUNOFF ) 
( RUNOFF ) 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 19 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
2.10 CFS .41 .95 1.02 
10.50 CFS 1.06 1.06 1.22 
18.90 CFS 1.30 1.26 1.26 
27.30 CFS 1.42 1.42 1.39 
35.70 CFS 1.39 1.42 1.42 
44.10 CFS 1.38 1.38 1.42 
52.50 CFS 1.87 1.87 1.87 
60.90 CFS 1.87 1.87 1.87 
69.30 CFS 1.87 1.91 1.91 
77.70 CFS 2.56 2.56 2.53 
86.10 CFS 3.34 3.37 3.38 
94.50 CFS 3.38 3.38 3.34 
102.90 CFS 5.94 5.94 5.94 
111.30 CFS 9 9 12 
119.70 CFS 144 175 175 
128.10 CFS 12.62 12.62 9.38 
136.50 CFS 5.29 5.29 5.29 
144.90 CFS 3.29 3.26 3.26 
153.30 CFS 3.26 3.26 3.26 
161.70 CFS 2.44 2.44 2.76 
170.10 CFS 2.04 1.66 1.63 
178.50 CFS 2.04 2.04 2.04 
186.90 CFS 2.04 2.04 2.04 
195.30 CFS 1.22 1.22 1.63 
203.70 CFS 1.61 1.22 1.22 
212.10 CFS 1.63 1.63 1.28 
220.50 CFS .81 1.19 1.22 
228.90 CFS .83 .81 .81 
237.30 CFS .81 1.18 1.22 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 1.47 
1.04 1.06 1.05 1-02 
1.26 1.26 1.26 1.27 
1.29 1.30 1.33 1.38 
1.38 1.38 1.38 1.38 
1.39 1.38 1.38 1.38 
1.42 1.68 1.87 1.87 
1.87 1.87 1.87 1.87 
1.87 1.87 1.87 1.87 
2.31 2.52 2.52 2.52 
2.52 2.52 2.52 2.57 
3.35 3.34 3.34 3.34 
3.34 4.29 5.13 5.29 
7.05 7.37 7.37 7.37 
12 15 18 49 
8 2 59 45 23 

8.96 7.83 6.92 6.58 
4.46 4.07 4.20 4.48 
3.26 3.45 3.66 3.63 
3.00 2.85 2.75 2.44 
2.85 2.66 2.44 2.40 
1.91 2.04 1.90 1.63 
2.04 1.81 1.63 1.72 
1.71 1.63 1.63 1.63 
1.63 1.39 1.22 1.32 
1.53 1.63 1.47 1.22 
1.22 1.22 1.22 1.15 
.95 .81 .92 1.22 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.68 WATERSHED INCHES; 1598 CFS-HRS; 132.0 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .47) FOR SUBWATERSHED XSECTION 6'. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.3%. * * * 

OPERATION REACH XSECTION 60 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 20 

PEAK TIME (HRS ) 
122.40 
144.39 
151.78 
165.88 
182.19 
189.53 
213.87 
223.45 
228.53 
235.83 

PEAK DISCHARGE(CFS) 
180.7 
4.5 
3.7 
2.8 
2.1 
2.1 
1.6 

PEAK ELEVATION(FEET1 
2.78 
.11 
.09 
.07 
.05 
.05 
.04 
.03 
.03 
.03 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 1587 CFS-HRS; 131.1 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 67. * * * 

OPERATION REACH XSECTION 67 

PEAK TIME ( HRS ) 
122.40 
144.39 
151.78 
165.88 
182.19 
189.53 
213.87 ' 

223.45 
228.53 
235.83 

PEAK DISCHARGE(CFS) 
180.7 
4.5 

PEAK ELEVATION(FEET1 
1.83 
.32 
-26 
.20 
-14 
.14 
.11 
.08 
.09 
.09 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 1587 CFS-HRS; 13'1.1 ACRE-FEET . 

OPERATION ADDHYD XSECTION 64 



TR20 --------------------------------------------------------------------- SCS - 

WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 21 

PEAK TIME (HRS 1 PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
122.07 1233.0 (NULL) 

(NULL) 
INULL) 
(NULL) 
(NULL) 
WULL) 
(NULL) 
(NULL 
(NULL) 
(NULL 1 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 12.31 
.OO CFS .OO 1.19 1.52 4.24 5.36 7.06 8.03 

8.40 CFS 8.41 8.42 8.44 8.44 8.97 9.31 9.73 
16.80 CFS 10.22 10.37 10.41 10.42 10.42 10.40 10.43 
25.20 CFS 10.81 10.91 11.25 11.37 11.42 11.41 11.35 
33.60 CFS 11.26 11.25 11.25 11.36 11.41 11.44 11.41 
42.00 CFS 11.29 11.26 11.25 11.25 11.34 11.40 11.86 
50.40 CFS 13.55 14.66 15.07 15.18 15.21 15.22 15.22 
58.80 CFS 15.22 15.22 15.22 15.22 15.22 15.22 15.22 
67.20 CFS 15.22 15.22 15.22 15.33 15.37 16.33 17.63 
75.60 CFS 19.87 20.34 20.59 20.66 20.70 20.69 20.62 
84.00 CFS 20.64 22.95 23.60 26.01 26.94 27.24 27.28 
92.40 CFS 27.18 27.15 27.26 27.29 27.32 27.30 28.66 
100.80 CFS 35.12 41.97 44.21 46.92 47.93 50.28 53.35 
109.20 CFS 58 59 6 5 66 7 6 8 3 9 3 
117.60 CFS 135 522 616 1054 1226 1171 987 
126.00 CFS 485 371 218 166 117 9 6 8 2 
134.40 CFS 64.59 54.13 50.80 45.72 43.80 '41.49 38.84 
142.80 CFS 35.67 35.07 32.51 31.73 28.48 27.06 26.98 
151.20 CFS 28.23 28.08 28.10 27.06 26.65 25.93 25.09 
159.60 CFS 22.33 21.67 20.46 20.03 20.75 21.32 21.82 
168.00 CFS 21.23 19.13 18.45 16.18 15.24 14.69 14.92 
176.40 CFS 14.84 14.79 14.95 14.91 15.92 16.36 16.15 
184.80 CFS 14.78 15.01 14.94 15.97 16.38 15.91 15.08 
193.20 CFS 13.67 13.35 12.08 11.71 11.49 11.65 11.91 
201.60 CFS 11.39 11.69 11.62 11.62 11.56 11.28 11.61 
210.00 CFS 11.51 11.47 11.63 11.61 11.77 11.59 10.91 
218.40 CFS 9.99 8.71 8.38 8.27 8.28 8.53 8.28 
226.80 CFS 8.31 8.34 8.25 8.26 7.27 6.81 7.02 
235.20 CFS 8.35 8.24 8.24 8.22 8.27 8.57 8.29 
243.60 CFS 4.48 3.46 1.16 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
1.66WATERSHEDINCHES; 13207CFS-HRS; ~ O ~ ~ . ~ A C R E - F E E T .  

OPERATION RUNOFF XSECTION 5 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 22 

PEAK TIME (HRS) 
78.28 
121.36 
138.08 
143.30 
150.60 
164.86 
174.64 
180.43 
188.48 
208.22 

PEAK DISCHARGE (CFS) 
8.1 

569.3 
16.9 

PEAK ELEVATION(FEET1 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO 1.28 1.28 

8.40 CFS 3.21 3.21 3.33 
16.80 CFS 3.98 4.11 4.11 
25.20 CFS 4.37 4.37 4.48 
33.60 CFS 4.37 4.37 4.37 
42 .OO CFS 4.37 4.37 4.37 
50.40 CFS 5.91 5.91 5.91 
58.80 CFS 5.91 5.91 5.91 
67.20 CFS 5.91 5.91 5.91 
75.60 CFS 7.96 7.96 8.08 
84.00 CFS 8.07 10.47 10.53 
92.40 CFS 10.53 10.53 10.65 
100.80 CFS 16.22 18.72 18.75 
109.20 CFS 23.24 23.31 28.33 
117.60 CFS 62 448 448 
126.00 CFS 73.19 72.66 42.18 
134.40 CFS 21.61 16.69 16.69 
142.80 CFS 14.12 14.10 10.56 
151.20 CFS 11.48 10.28 10.27 
159.60 CFS 7.70 7.70 7.70 
168.00 CFS 7.63 6.44 6.42 
176.40 CFS 5.14 5.14 6.36 
184.80 CFS 5.20 6.39 6.42 
193.20 CFS 5.14 5.14 3.89 
201.60 CFS 3.89 5.11 5.14 
210 .OO CFS 3.85 3.86 5.08 
218.40 CFS 3.85 2.57 2.57 
226.80 CFS 3.85 3.83 2.65 
235.20 CFS 3.81 2.57 2.57 
243.60 CFS .OO 

ALTERNATE = 1. STORM = 1 
hr , DRAINAGE AREA = 4.7 8 
2.92 3.21 3.27 3.34 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.67 WATERSHED INCHES; 5155 CFS-HRS; 426.0 ACRE-FEET. 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 23 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .78) FOR SUBWATERSHED XSECTION 5. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.1%. * * *  

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) 
121.49 
143.33 
150.66 
165.11 
174.73 
180.93 
188.48 
192.68 
208.35 
212.82 

PEAK DISCHARGE(CFS) 
403.1 
10.5 
8.4 
6 -5 
4.7 
4.6 
4.7 
3.7 
3.8 
3.7 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 3.48 
.OO CFS .OO .90 .93 1.92 2.32 2.35 2.41 

8.40 CFS 2.32 2.32 2.40 2.41 2.65 2.87 2.87 
16.80 CFS 2.88 2.96 2.97 2.90 2.87 2.90 2.97 
25.20 CFS 3.15 3.15 3.23 3.25 3.20 3.15 3.15 
33.60 CFS 3.15 3.15 3.15 3.22 3.25 3.22 3.15 
42.00 CFS 3.15 3.15 3.15 3.15 3.20 3.25 3.39 
50.40 CFS 4.27 4.27 4.27 4.27 4.27 4.27 4.27 
58.80 CFS 4.27 4.27 4.27 4.27 4.27 4.27 4.27 
67.20 CFS 4.27 4.27 4.27 4.33 4.36 . 4.79 5.75 
75.60 CFS 5.75 5.75 5.83 5.84 5.79 5.75 5.75 
84.00 CFS 5.79 7.52 7.60 7.67 7.70 7.67 7.60 
92.40 CFS 7.60 7.60 7.69 7.70 7.65 7.60 8.19 
100.80 CFS 11.70 13.48 13.54 13.54 13.54 14.58 16.78 
109.20 CFS 16.78 16.78 20.14 20.68 23.74 26.61 28.86 
117.60 CFS 43 311 324 377 399 317 135 
126.00 CFS 53.45 52.79 32.22 28.75 24.51 20.40 19.64 
134.40 CFS 15.69 12.24 12.05 12.05 12.05 11.18 9.27 
142.80 CFS 10.19 10.20 7.75 7.42 7.42 7.42 7.55 
151.20 CFS 8.33 7.45 7.42 7.42 7.42 7.12 6.49 
159.60 CFS 5.57 5.56 5.56 5.56 6.04 6.49 6.34 
168.00 CFS 5.56 4.67 4.64 3.97 3.71 4.00 4.64 
176.40 CFS 3.72 3.71 4.50 4.64 4.64 4.64 4.48 
184.80 CFS 3.73 4.59 4.64 4.64 4.64 4.35 3.71 
193.20 CFS 3.71 3.71 2.89 2.78 3.25 3.71 3.58 
201.60 CFS 2.80 3.68 3.71 3.06 2.78 3.08 3.71 
210.00 CFS 2.79 2.78 3.60 3.71 3.23 2.78 2.78 
218.40 CFS 2.78 1.88 1.85 2.52 2.78 2.49 1.85 
226.80 CFS 2.77 2.78 1.99 1.85 1.85 1.85 2.01 
235.20 CFS 2.77 1.90 1.85 2.51 2.78 2.50 1.85 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 24 

243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW, (BASEFLOW = .00 CFS) 
1.68 WATERSHED INCHES; 3762 CFS-HRS; 310.9 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( 1.01) FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -1.1%. * * *  

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS) 
121.40 
138.08 
143.32 
150.63 
164.97 
174.68 
180.84 
188.48 
208.28 
212.74 

PEAK DISCHARGE (CFS) 
971.9 
29.1 
24.6 
20.1 
15.5 
11.2 
11.1 
11.2 
8.9 
9.0 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO 2.18 2.21 

8.40 CFS 5.53 5.53 5.73 
16.80 CFS 6.86 7.07 7.08 
25.20 CFS 7.52 7.52 7.72 
33.60 CFS 7.52 7.52 7.52 
42.00 CFS 7.52 7.52 7.52 
50.40 CFS 10.17 10.17 10.17 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 8.26 SQ.MI 
4.84 5.53 5.62 5.75 5.73 
5.75 6.41 6.85 6.85 6.85 
6.90 6.85 6.95 7.08 7.12 
7.74 7.61 7.52 7.52 7.52 
7.69 7.74 7.65 7.52 7.52 
7.52 7.66 ' 7.74 8.26 10.17 
10.17 10.17 10.17 10.17 10.17 

58.80 CFS 10.17 10.17 10.17 10.17 10.17 10.17 10.17 10.17 
67.20 CFS 10.17 10.17 10.17 10.35 10.39 11.70 13.71 13.71 
75.60 CFS 
84.00 CFS 
92.40 CFS 
100.80 CFS 
109.20 CFS 
117.60 CFS 
126.00 CFS 
134.40 CFS 
142.80 CFS 
151.20 CFS 
159.60 CFS 
168.00 CFS 
176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 25 

210.00 CFS 6.64 6.64 8.68 8.84 7.52 6.63 6.63 6.63 
218.40 CFS 6.63 4.45 4.42 6.18 6.63 5.71 4.42 4.64 
226.80 CFS 6.62 6.61 4.64 4.42 4.42 4.42 4.91 6.63 
235.20 CFS 6.58 4.47 4.42 6.16 6.63 5.72 4.42 4.01 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) . 
1.67 WATERSHED INCHES; 8917 CFS-HRS; 736.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS) 
121.69 
142.76 
150.79 
165.37 
174.85 
181.52 
188.72 
198.77 
203.17 
208.44 

PEAK DISCHARGE (CFS) 
2179.1 
60.0 
48.2 
37.0 
26.3 
27.4 
27.5 
20.6 
20.8 
20.8 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 20.57 
.OO CFS .OO 3.38 3.73 9.09 10.89 12.68 13.78 

8.40 CFS 13.94 13.95 14.17 14.19 15.38 16.17 16.59 
16.80 CFS 17.08 17.44 17.49 17.33 17.28 17.34 17.50 
25.20 CFS 18.33 18.43 18.97 19.11 19.03 18.93 18.87 
33.60 CFS 18.78 18.77 18.77 19.05 19.14 ,19.09 18.93 
42.00 CFS 18.81 18.78 18.77 18.77 18.99 19.14 20.12 
50.40 CFS 23.72 24.83 25.24 25.35 25.38 25.39 25.39 
58.80 CFS 25.39 25.39 25.39 25.39 25.39 25.39 25.39 
67.20 CFS 25.39 25.39 25.39 25.67 25.76 28.03 31.34 
75.60 CFS 33.58 34.05 34.50 34.59 34.49 34.39 34.33 
84 .OO CFS 34.49 40.94 41.73 44.32 45.29 45.50 45.41 
92.40 CFS 45.31 45.29 45.60 45.65 45.54 45.44 49.02 
100.80 CFS 63.04 74.17 76.49 79.20 80.21 85.77 93.38 
109.20 CFS 98 100 113 116 134 146 164 
117.60 CFS 240 1281 1387 1968 2176 1861 1310 
126.00 CFS 612 496 293 234 174 144 129 
134.40 CFS 102 8 3 8 0 7 4 73 67 61 
142.80 CFS 59.99 59.37 50.82 49.42 46.17 44.75 45.13 
151.20 CFS 48.04 45.80 45.79 44.75 44.34 42.72 40.57 
159.60 CFS 35.61 34.94 33.73 33.30 35.42 36.80 36.79 
168 .OO CFS 34.42 30.24 29.51 25.50 24.08 24.42 25.98 
176.40 CFS 23.70 23.63 25.80 25.97 26.98 27.42 26.68 
184.80 CFS 23.71 25.99 26.00 27.02 27.44 26.09 23.93 
193.20 CFS 22.51 22.19 18.86 18.35 19.46 20.50 20.24 
201.60 CFS 18.08 20.48 20.46 18.73 18.19 18.82 20.45 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOB NO. 1 PAGE 26 

210.00 CFS 18.16 18.12 20.31 20.45 19.28 18.22 17.55 16.88 
218.40 CFS 16.62 13.16 12.80 14.45 14.92 14.25 12.70 12.65 
226.80 CFS 14.93 14.96 12.89 12.68 11.69 11.23 11.94 14.61 
235.20 CFS 14.93 12.71 12.66 14.39 14.90 14.29 12.71 11.55 
243.60 CFS 4.48 3.46 1.16 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 22124 CFS-HRS; 1828.3 ACRE-FEET. 

--- XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1193.0 FEET) CAN 
ADD .I18 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 676.12 AC-FT ( .05 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1200.63. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
144.30 55.4 1205.68 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 33 CFS 
RESVOR ( 59. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 20.57 
.OO CFS 7.29 7.26 7.25 7.24 7.26 . 7.28 7.30 

8.40 CFS 7.36 7.39 7.42 7.46 7.49 7.53 7.57 
16.80 CFS 7.65 7.69 7.74 7.78 7.83 7.87 7.91 
25.20 CFS 8.00 8.05 8.10 8.15 8.20 8.25 8.29 
33.60 CFS 8.39 8.44 8.48 8.53 8.58 8.63 8.67 
42.00 CFS 8.77 8.81 8.86 8.90 8.95 8.99 9.04 
50.40 CFS 9.16 9.23 9.30 9.38 9.45 9.52 9.59 
58.80 CFS 9.74 9.81 9.88 9.95 10.02 10.09 10.16 
67.20 CFS 10.30 10.37 10.43 10.50 10.57 10.65 10.73 
75.60 CFS 10.93 11.03 11.14 11.24 11.35 11.46 11.56 
84.00 CFS 11.77 11.88 12.02 12.16 12.31 12.46 .12.61 
92.40 CFS 12.90 13.05 13.20 13.34 13.49 13.64 13.79 
100.80 CFS 14.19 14.44 14.72 15.00 15.30 15.61 15.94 
109.20 CFS 16.66 17.04 17.44 17.88 18.37 18.92 19.54 
117.60 CFS 21.23 24.58 29.24 34.17 39.98 44.81 48.45 
126 .OO CFS 52.26 53.22 53.88 54.28 54.56 54.76 54.92 
134.40 CFS 55.13 55.20 55.25 55.30 55.33- 55.36 55.38 
142.80 CFS 55.39 55.40 55.40 55.39 55.38 55.36 55.34 
151.20 CFS 55.31 55.29 55.27 55.25 55.23 55.21 55.18 
159.60 CFS 55.12 55.08 55.04 55.00 54.96 54.93 54.89 
168.00 CFS 54.82 54.77 54.73 54.67 54.62 54.56 54.50 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 1 JOBNO. 1 PAGE 27 

176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 
210.00 CFS 
218.40 CFS 
226.80 CFS 
235.20 CFS 
243.60 CFS 
252.00 CFS 
260.40 CFS 
268.80 CFS 
277.20 CFS 
285.60 CFS 
294.00 CFS 
302.40 CFS 
310.80 CFS 
319.20 CFS 
327.60 CFS 
336.00 CFS 
344.40 CFS 
352.80 CFS 
361.20 CFS 
369.60 CFS 
378.00 CFS 
386.40 CFS 
394.80 CFS 
403.20 CFS 
411.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.14 WATERSHED INCHES; 15163 CFS-HRS; 1253.0 ACRE-FEET. 

--- STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE ---  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 1.00 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = 1.050 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 1 

OPERATION RUNOFF XSECTION 1 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 28 

PEAK TIME (HRS) 
121.40 
138.08 
143.29 
150.61 
164.99 
174.63 
179.55 
187.64 
192.22 
208.25 

PEAK DISCHARGE (CFS) 
290.4 
8.7 
7.3 
6.0 
4.6 
3.3 
3.3 
3.3 
2.6 
2.7 

FIRST POINT 

PEAK ELEVATION(FEET) 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.46 
.OO CFS .OO .66 .66 1.45 1.65 1.68 1.72 

8.40 CFS 1.65 1.65 1 . 7  1.72 1.92 2.05 2.05 
16.80 CFS 2.05 2.11 2.11 2.06 2.05 2.08 2.11 
25.20 CFS 2.25 2.25 2.31 2.31 2.27 2.25 2.25 
33.60 CFS 2.25 2.25 2.25 2.30 2.31 2.29 2.25 
42.00 CFS 2.25 2.25 2.25 2.25 2.29 2.31 2.48 
50.40 CFS 3.04 3.04 3.04 3.04 3.04 3.04 3.04 
58.80 CFS 3.04 3.04 3.04 3.04 3.04 3.04 3.04 
67.20 CFS 3.04 3.04 3.04 3.09 3.11 3.51 4.10 
75.60 CFS 4.10 4.10 4.16 4.16 4.12 4.10 4.10 
84.00 CFS 4.11 5.40 5.42 5.47 5.48 5.46 5.42 
92.40 CFS 5.42 5.42 5.48 5.48 5.44 5.42 6.18 
100.80 CFS 8.41 9.58 9.65 9.65 9.65 10.62 11.96 
109.20 CFS 11.96 12.01 14.43 14.74 17.28 18.96 21.33 
117.60 CFS 33.56 229.35 230.66 273.71 284.13 207.45 96.47 
126.00 CFS 38.02 37.66 22.09 20.48 16.69 14.54 13.75 
134.40 CFS 11.10 8.71 8.59 8.59 8.59 7.72 6.61 
142.80 CFS 7.27 7.25 5.50 5.29 5.29 5.29 5.46 
151.20 CFS 5.91 5.31 5.29 5.29 5.29 5.02 4.63 
159.60 CFS 3.96 3.96 3.96 3.96 4.38 4.63 4.48 
168.00 CFS 3.95 3.32 3.30 2.79 2.64 2.93 3.30 
176.40 CFS 2.65 2.64 3.25 3.30 3.30 3.30 3.13 
184.80 CFS 2.68 3.27 3.30 3.30 3.30 3.03 2.64 
193.20 CFS 2.64 2.63 2.05 1.98 2.38 2.64 2.49 
201.60 CFS 1.99 2.64 2.64 2.11 1.98 2.26 2.64 
210.00 CFS 1.99 1.98 2.58 2.64 2.22 1.98 1.98 
218.40 CFS 1.95 1.35 1.32 1.83 1.98 1.70 1.32 
226.80 CFS 1.98 1.97 1.39 1.32 1.32 1.32 1.49 
235.20 CFS 1.95 1.34 1.32 1.85 1.98 1.72 1.32 
243.60 CFS -00 

.RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.68 WATERSHED INCHES; 2671 CFS-HRS; 22,O. 7 ACRE-FEET . 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 

100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
PASS 2 JOB NO. 1 PAGE 29 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .85) FOR SUBWATERSHED XSECTION 1. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.1%. * * *  

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
122.55 
144.42 
151.83 
166.22 
175.87 
182.21 
189.54 
214.00 
240.45 

PEAK DISCHARGE (CFS) 
283.3 
7.4 
5.9 
4.6 
3.3 
3.3 
3.3 
2.6 
1.9 

PEAK ELEVATION(FEET1 
2.23 
.39 
.36 
.32 
.23 
.23 
.23 
.18 
.14 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.62 WATERSHED INCHES; 2576 CFS-HRS; 212.9 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) 
123.70 
145.52 
153.01 
167.44 
177.05 
183.33 
190.64 
215.18 
241.65 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
3.72 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 2642 CFS-HRS; 218.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 30 

PEAK TIME (HRS) 
78.23 

PEAK DISCHARGE(CFS) 
4.0 

285.1 
8.3 
7.3 

PEAK ELEVATION(FEET1 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.38 SQ.MI . 
.OO CFS .OO .64 -64 1.49 1.60 1.63 1.66 1.65 

8.40 CFS 1.60 1.60 1.66 1.66 1.90 1.98 1.98 1.98 
16.80 CFS 1.99 2.05 2.05 1.99 1.98 2.01 2.05 2.06 
25.20 CFS 2.17 2.17 2.23 2.24 2.19 2.17 2.17 2.17 
33.60 CFS 
42.00 CFS 
50.40 CFS 
58.80 CFS 
67.20 CFS 
75.60 CFS 
84.00 CFS 
92.40 CFS 
100.80 CFS 
109.20 CFS 
117.60 CFS 
126 .OO CFS 
134.40 CFS 
142.80 CFS 
151.20 CFS 
159.60 CFS 
168.00 CFS 
176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 
210.00 CFS 
218.40 CFS 
226.80 CFS 
235.20 CFS 
243.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 2561 CFS-HRS; 211.6 ACRE-FEET. 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  @ WHTANK3 
SCS - 

WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 31 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .73) FOR SUBWATERSHED XSECTION 2. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.7%. * * * 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS ) 
121.80 
145.48 

PEAK DISCHARGE(CFS) 
488.3 
12.4 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 4.84 
.OO CFS .00 .64 .64 1.93 2.20 2.81 3.18 

8.40 CFS 3.29 3.30 3.33 3.32 3.59 3.69 3.84 
16.80 CFS 4.02 4.09 4.09 4.08 4.09 4.09 4.10 
25.20 CFS 4.27 4.29 4.44 4.47 4.47 4.48 4.46 
33.60 CFS 4.42 4.42 4.42 4.48 4.48 4.49 4.48 
42.00 CFS 4.43 4.42 4.42 4.42 4.47 4.48 4.74 
50.40 CFS 5.36 5.78 5.93 5.97 5.98 5.98 5.98 
58.80 CFS 5.98 5.98 5.98 5.98 5.98 5.98 5.98 
67.20 CFS 5.98 5.98 5.98 6.04 6.04 . 6.56 7.06 
75.60 CFS 7.83 8.00 8.11 8.12 8.12 8.12 8.10 
84 .OO CFS 8.13 9.34 9.35 10.28 10.61 10.70 10.71 
92.40 CFS 10.67 10.66 10.72 10.72 10.72 10.72 11.42 
100.80 CFS 14.04 16.88 17.51 18.48 18.85 20.07 21.21 
109.20 CFS 23.01 23.40 26.14 26.24 30.83 32.77 37.69 
117.60 CFS 5 7 249 254 434 488 433 369 
126.00 CFS 175 139 79 63 44 3 7 32 
134.40 CFS 25.04 20.52 19.70 17.87 17.16 16.00 15.00 
142.80 CFS 14.08 13.80 12.26 12.32 11.17 10.62 10.66 
151.20 CFS 11.13 10.89 10.99 10.61 10.46 10.07 9.76 
159.60 CFS 8.61 8.45 8.01 7.85 8.30 8.44 8.54 
168.00 CFS 8.30 7.34 7.19 6.17 5.92 5.85 5.93 
176.40 CFS 5.72 5.77 6.01 5.89 6.26 6.43 6.28 
184.80 CFS 5.76 6.01 5.91 6.28 6.44 6.14 5.86 
193.20 CFS 5.35 5.23 4.59 4.55 4.66 4.61 4.63 
201.60 CFS 4.46 4.71 4.59 4.43 4.51 4.51 4.62 
210.00 CFS 4.42 4.47 4.70 4.59 4.50 4.49 4.26 
218.40 CFS 3.92 3.27 3.24 3.40 3.30 3.25 3.17 
226.80 CFS 3.38 3.32 3.08 3.20 2.85 2.67 2.81 
235.20 CFS 3.32 3.09 3.20 3.37 3.29 3.28 3.18 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 32 

243.60 CFS 1.47 1.26 .40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
121.80 
145.48 
150.94 
153.00 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE(CFS) 
488.3 
12.4 

PEAK ELEVATION(FEET) 
(DIVERT ) 
(DIVERT 
(DIVERT) 
(DIVERT) 
(DIVERT ) 
(DIVERT ) 
(DIVERT) 
(DIVERT ) 
(DIVERT ) 
(DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 4.84 
.OO CFS .OO .64 .64 1.93 2.20 2.81 3.18 

8.40 CFS 3.29 3.30 3.33 3.32 3.59 3.69 3.84 
16.80 CFS 4.02 4.09 4.09 4.08 4.09 4.09 4.10 
25.20 CFS 4.27 4.29 4.44 4.47 4.47 4.48 4.46 
33.60 CFS 4.42 4.42 4.42 4.48 4.48 4.49 4.48 
42.00 CFS 4.43 4.42 4.42 4.42 4.47 4.48 4.74 
50.40 CFS 5.36 5.78 5.93 5.97 5.98 5.98 5.98 
58.80 CFS 5.98 5.98 5.98 5.98 5.98 5.98 5.98 
67.20 CFS 5.98 5.98 5.98 6.04 6.04 6.56 7.06 
75.60 CFS 7.83 8.00 8.11 8.12 8.12 8.12 8.10 
84.00 CFS 8.13 9.34 9.35 10.28 10.61 10.70 10.71 
92.40 CFS 10.67 10.66 10.72 10.72 10.72 10.72 11.42 
100.80 CFS 14.04 16.88 17.51 18.48 18.85 20.07 21.21 
109.20 CFS 23.01 23.40 26.14 26.24 30.83 32.77 37.69 
117.60 CFS 5 7 249 254 434 488 433 369 
126.00 CFS 175 139 7 9 63 4 4 37 3 2 
134.40 CFS 25.04 20.52 19.70 17.87 17.16 16.00 15.00 
142.80 CFS 14.08 13.80 12.26 12.32 11.17 10.62 10.66 
151.20 CFS 11.13 10.89 10.99 10.61 10.46 10.07 9.76 
159.60 CFS 8.61 8.45 8.01 7.85 8.30 8.44 8.54 
168.00 CFS 8.30 7.34 7.19 6.17 5.92 5.85 5.93 
176.40 CFS 5.72 5.77 6.01 5.89 6.26 6.43 6.28 
184.80 CFS 5.76 6.01 5.91 6.28 6.44 6.14 5.86 
193.20 CFS 5.35 5.23 4.59 4.55 4.66 4.61 4.63 
201.60 CFS 4.46 4.71 4.59 4.43 4.51 4.51 4.62 
210.00 CFS 4.42 4.47 4.70 4.59 4.50 4.49 4.26 
218.40 CFS 3.92 3.27 3.24 3.40 3.30 3.25 3.17 
226.80 CFS 3.38 3.32 3.08 3.20 2.85 2.67 2.81 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 33 

235.20 CFS 3.32 3.09 3.20 3.37 3.29 3.28 3.18 2.88 
243.60 CFS 1.47 1.26 .40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES;' 5202 CFS-HRS; 429.9 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
237 CFS-HRS; 429.9 ACRE-FEET 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 20. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) 
121.80 
145.48 

PEAK DISCHARGE(CFS) 
488.3 
12.4 
11.1 
11.0 
8.5 
6.0 
6.4 
6.0 
6.4 
4.7 

PEAK ELEVATION(FEET1 
2.45 
.13 
.ll 
.11 
.09 
.06 
.06 
.06 
.07 
.05 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 34 

PEAK TIME (HRS) 
121.80 
145.48 
150.94 
153.00 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE (CFS) 
488.3 
12.4 
11.1 
11.0 
8.5 
6.0 
6.4 
6.0 
6.4 
4.7 

PEAK ELEVATION(FEET1 
1.54 
.08 
.07 
.07 
.05 
.04 
.04 
.04 
.04 
.03 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS) 
121.39 
126.52 
138.08 
143.32 
150.67 
154.88 
165.01 
174.70 
181.12 
186.90 

PEAK DISCHARGE (CFS) 
461.9 
63 .O 
13.8 
11.7 
9.6 
8.5 
7.4 
5.3 
5.2 
5.2 * 

* FIRST 

PEAK ELEVATION(FEET) 
(RUNOFF) 
( RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

' (RUNOFF ) 
POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO 1.05 1.05 

8.40 CFS 2.62 2.62 2.72 
16.80 CFS 3.26 3.36 3.36 
25.20 CFS 3.57 3.57 3.67 
33.60 CFS 3.57 3.57 3.57 
42 .OO CFS 3.57 3.57 3.57 
50.40 CFS 4.83 4.83 4.83 
58.80 CFS 4.83 4.83 4.83 
67.20 CFS 4.83 4.83 4.83 
75.60 CFS 6.51 6.51 6.61 
84.00 CFS 6.54 8.59 8.61 
92.40 CFS 8.61 8.61 8.71 
100.80 CFS 13.26 15.31 15.33 
109.20 CFS 19.00 19.00 23.26 
117.60 CFS 49 364 366 
126.00 CFS 59.84 59.84 34.19 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 3.94 
2.37 2.62 2.67 2.73 
2.73 3.06 3.25 3.25 
3.27 3.25 3.30 3.36 
3.67 3.61 3.57 3.57 
3.66 3.67 3.63 3.57 
3.57 3.64 3.67 3.91 
4.83 4.83 4.83 4.83 
$.83 4.83 4.83 4.83 
4.92 4.93 5.55 6.51 
6.61 6.55 6.51 6.51 
8.70 8.71 8.67 8.61 
8.71 8.65 8.61 9.50 
15.33 15.33 16.76 19.00 
23.41 27.69 30.13 33.19 
437 451 331 153 

32.54 26.67 23.10 22.09 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3t WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 35 

134.40 CFS 17.77 13.69 13.65 
142.80 CFS 11.55 11.54 8.50 
151.20 CFS 9.44 - 8.40 8.40 
159.60 CFS 6.30 6.30 6.30 
168.00 CFS 6.28 5.26 5.25 
176.40 CFS 4.20 4.20 5.22 
184.80 CFS 4.20 5.25 5.25 
193.20 CFS 4.20 4.20 3.21 
201.60 CFS 3.17 4.19 4.20 
210 .OO CFS 3.15 3.15 4.16 
218.40 CFS 3.14 2.10 2.10 
226.80 CFS 3.15 3.15 2.16 
235.20 CFS 3.13 2.11 2.10 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 4251 CFS-HRS; 351.3 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT I 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .88) FOR SUBWATERSHED XSECTION 3. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.3%. t * *  

OPERATION REACH XSECTION 30 

PEAK TIME(HRS1 
122.60 
144.45 
151.93 
166.33 
175.98 
182.27 
189.57 
204.49 
209.58 
214.02 

PEAK DISCHARGE(CFS) 
444.1 
11.7 
9.4 
7.2 
5.2 
5.3 
5.3 
4.2 
4.1 
4.1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.61 WATERSHED INCHES; 4102 CFS-HRS; 339.0 ACRE-FEET 

OPERATION REACH XSECTION 5 
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PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
123.73 437.4 2.71 
145.53 11.6 .45 
153.06 9.4 .42 
167.50 7.2 .38 
177.12 5.2 .35 
183.39 5.2 .35 
190.65 5.3 .35 
205.63 4.1 .29 
210.71 4.1 .29 
215.18 4.1 .29 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.65 WATERSHED INCHES; 4198 CFS-HRS; 347.0 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) 
123.73 437.4 
145.53 11.6 
153.06 9.4 
167.50 7.2 
177.12 5.2 
183.39 5.2 
190.65 5.3 
205.63 4.1 

PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.65 WATERSHED INCHES; 4198 CFS-HRS; 347.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 
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PEAK TIME (HRS) 
121.36 
138.08 
143.27 
154.88 
164.96 
193.72 

PEAK DISCHARGE(CFS) 
245.1 
7.3 
6.1 
4.5 
3.9 
2.2 
2.2 
2.3 
2.2 
2.2 

PEAK ELEVATION(FEET) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POIITTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.06 SQ.MI. 
.OO CFS .OO .55 .55 1.25 1.38 1.41 1.44 1.43 

8.40 CFS 1.38 1.38 1.43 1.44 1.63 1.72 1.72 1.72 
16.80 CFS 1.72 1.77 1.77 1.72 1.72 1.74 1.77 1.78 
25.20 CFS 1.88 1.88 1.93 1.94 1.90 1.88 1.88 1.88 
33.60 CFS 1.88 1.88 1.88 1.93 1.94 1.91 1.88 1.88 
42.00 CFS 1.88 1.88 1.88 1.88 1.92 1.94 2.09 2.55 
50.40 CFS 2.55 2.55 2.55 2.55 2.55 2.55 2.55 2.55 
58.80 CFS 2.55 2.55 2.55 2.55 2.55 2.55 2.55 2.55 
67.20 CFS 2.55 2.55 2.55 2.59 2.60 2.97 3.43 3.43 
75.60 CFS 3.43 3.43 3.48 3.49 3.45 3.43 3.43 3.43 
84.00 CFS 3.47 4.54 4.54 4.58 4.59 4.57 4.54 4.54 
92.40 CFS 4.54 4.54 4.59 4.59 4.56 4.54 5.24 6.97 
100.80 CFS 6.98 8.08 8.08 8.08 8.08 9.01 10.02 10.02 
109.20 CFS 10.02 10.02 12.18 12.34 14.81 15.88 18.22 23.90 
117.60 CFS 29.21 189.88 193.12 230.82 237.94 161.93 80.79 74.74 
126.00 CFS 31.54 31.45 18.30 17.15 13.66 ,12.17 11.39 9.41 
134.40 CFS 9.29 7.25 7.19 7.19 7.19 6.41 5.53 5.60 
142.80 CFS 6.09 6.06 4.55 4.43 4.43 4.43 4.57 4.98 
151.20 CFS 4.95 4.44 4.43 4.43 4.43 4.18 3.87 3.80 
159.60 CFS 3.32 3.32 3.32 3.32 3.68 3.87 3.75 3.32 
168.00 CFS 3.29 2.77 2.77 2.31 2.21 2.46 2.77 2.70 
176.40 CFS 2.21 2.21 2.75 2.77 2.77 2.77 2.62 2.21 
184.80 CFS 2.23 2.77 2.77 2.77 2.77 2.51 2.21 2.21 
193.20 CFS 2.21 2.21 1.68 1.66 2.03 2.21 2.06 1.66 
201.60 CFS 1.66 2.21 2.21 1.75 1.66 1.92 2.21 2.14 
210.00 CFS 1.66 1.66 2.18 2.21 1.83 1.66 1.66 1.66 
218.40 CFS 1.64 1.12 1.11 1.57 1.66 1.39 1.11 1.17 
226.80 CFS 1.66 1.66 1.15 1.11 1.11 1.11 1.26 1.66 
235.20 CFS 1.63 1.12 1.11 1.57 1.66 1.40 1.11 .97 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 2219 CFS-HRS; 183.4 ACRE-FEET. 
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* * *  WARNING - MAIN TIM& INCREMENT ( 11.50) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .79) FOR SUBWATERSHED XSECTION 4. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.0%. * * *  

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS) 
80.58 
122.26 
145.46 
153.05 
166.39 
189.08 
214.94 
229.70 
237.42 
241.03 

PEAK DISCHARGE(CFS) 
10.0 
578.6 
16.1 
13.8 
10.5 
7.9 
5.8 
4.2 
4.1 
4.1 

PEAK ELEVATION (FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 6.00 
.OO CFS .OO .55 .55 1.92 2.32 3.27 3.82 

8.40 CFS 4.07 4.09 4.09 4.07 4.32 4.43 4.65 
16.80 CFS 4.94 5.01 5.02 5.04 5.06 5.04 5.04 
25.20 CFS 5.21 5.24 5.43 5.48 5.53 5.54 5.51 
33.60 CFS 5.46 5.45 5.45 5.50 5.51 5.53 5.54 
42.00 CFS 5.48 5.46 5.45 5.45 5.49 5.51 5.70 
50.40 CFS 6.37 7.02 7.27 7.34 7.37 7.37 7.37 
58.80 CFS 7.37 7.37 7.37 7.37 7.37 7.37 7.37 
67.20 CFS 7.37 7.37 7.37 7.42 7.43 .7.86 8.35 
75.60 CFS 9.53 9.82 9.96 9.99 10.02 10.03 10.00 
84.00 CFS 9.98 11.05 11.07 12.43 12.97 13.17 13.22 
92.40 CFS 13.17 13.15 13.20 13.20 13.23 13.24 13.90 
100.80 CFS 16.16 19.87 20.90 22.53 23.14 24.26 25.32 
109.20 CFS 28.06 28.73 31.10 31.32 36.53 38.78 44.23 
117.60 CFS 6 1 230 239 481 569 564 517 
126.00 CFS 260 203 116 88 60 4 9 41 
134.40 CFS 32.39 26.91 25.52 22.51 21.34 20.20 19.22 
142.80 CFS 17.40 16.85 15.81 15.88 13.99 13.18 13.07 
151.20 CFS 13.48 13.56 13.77 13.18 12.93 12.60 12.28 
159.60 CFS 10.94 10.71 10.00 9.73 10.01 10.18 10.46 
168.00 CFS 10.44 9.37 9.14 7.96 7.58 7.19 7.13 
176.40 CFS 7.20 7.33 7.28 7.07 7.64 7.90 7.84 
184.80 CFS 7.35 7.29 7.06 7.66 7.91 7.73 7.45 
193.20 CFS 6.68 6.49 5.91 5.86 5.60 5.49 5.66 
201.60 CFS 5.66 5.67 5.47 5.59 5.75 5.54 5.51 
210.00 CFS 5.60 5.73 5.66 5.46 5.66 5.74 5.41 
218.40 CFS 4.85 4.28 4.25 4.05 3.87 4.09 4.11 
226.80 CFS 4.02 3.87 3.96 4.15 3.59 3.32 3.40 
235.20 CFS 3.87 3.95 4.15 4.02 3.86 4.09 4.11 
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243.60 CFS 2.36 2.07 .73 .22 

RUNOFF ABOVE BASEFLOM (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 6418 CFS-HRS; 530.4 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
122.01 

PEAK DISCHARGE (CFS 1 
1061.9 
28.5 
24.8 
19.0 
13.2 
13.3 
14.3 
13.3 
14.4 
10.3 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL I 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 10.84 
.OO CFS .OO 1.19 1.19 3.85 4.52 6.08 7.00 

8.40 CFS 7.36 7.40 7.42 7.39 7.91 8.12 8.49 
16.80 CFS 8.96 9.10 9.12 9.12 9.15 9.13 9.14 
25.20 CFS 9.49 9.54 9.87 9.96 10.00 10.02 9.96 
33.60 CFS 9.88 9.87 9.87 9.97 9.99 10.02 10.02 
42.00 CFS 9.91 9.88 9.87 9.87 9.95 9.99 10.44 
50.40 CFS 11.73 12.80 13.20 13.31 13.34 13.35 13.35 
58.80 CFS 13.35 13.35 13.35 13.35 13.35 13.35 13.35 
67.20 CFS 13.35 13.35 13.35 13.45 13.47 ,14.42 15.41 
75.60 CFS 17.36 17.82 18.07 18.11 18.14 18.15 18.09 
84.00 CFS 18.11 20.38 20.42 22.71 23.58 23.86 23.93 
92.40 CFS 23.84 23.82 23.92 23.92 23.94 23.95 25.32 
100.80 CFS 30.20 36.75 38.41 41.00 41.99 44.34 46.53 
109.20 CFS 51.07 52.13 57.24 57.56 67.36 71.55 81.92 
117.60 CFS 118 479 494 915 1058 997 886 
126.00 CFS 436 342 195 151 104 8 6 73 
134.40 CFS 57.42 47.43 45.22 40.37 38.49 36.20 34.21 
142.80 CFS 31.48 30.65 28.08 28.21 25.17 23.80 23.72 
151.20 CFS 24.62 24.45 24.77 23.79 23.39 22.67 22.04 
159.60 CFS 19.55 19.16 18.01 17.58 18.31 18.62 19.00 
168.00 CFS 18.74 16.71 16.34 14.13 13.50 13.04 13.07 
176.40 CFS 12.92 13.10 13.29 12.96 13.90 14.33 14.12 
184.80 CFS 13.11 13.30 12.97 13.95 14.35 13.87 13.31 
193.20 CFS 12.03 11.72 10.49 10.42 10.25 10.10 10.30 
201.60 CFS 10.13 10.38 10.06 10.03 10.26 10.05 10.13 
210.00 CFS 10.01 . 10.20 10.36 10.05 10.15 10.24 9.67 
218.40 CFS 8.77 7.55 7.49 7.44 7.17 7.34 7.28 
226.80 CFS 7.40 7.19 7.04 7.36 6.44 5.99 6.21 
235.20 CFS 7.19 7.03 7.34 7.39 7.16 7.37 7.28 
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243.60 CFS 3.83 3.33 1.14 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
122.01 
145.47 
153.03 
166.06 
175.15 
178.35 

PEAK DISCHARGE (CFS) 
1061.9 
28.5 
24.8 
19.0 
13.2 
13.3 
14.3 
13.3 
14.4 
10.3 

PEAK ELEVATION(FEET) 
(DIVERT ) 
(DIVERT ) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT ) 
(DIVERT ) 
(DIVERT) 
(DIVERT ) 
(DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 10.84 
-00 CFS .OO 1.19 1.19 3.85 4.52 6.08 7.00 

8.40 CFS 7.36 7.40 7.42 7.39 7.91 8.12 8.49 
16.80 CFS 8.96 9.10 9.12 9.12 9.15 9.13 9.14 
25.20 CFS 9.49 9.54 9.87 9.96 10.00 10.02 9.96 
33.60 CFS 9.88 9.87 9.87 9.97 9.99 10.02 10.02 
42.00 CFS 9.91 9.88 9.87 9.87 9.95 9.99 10.44 
50.40 CFS 11.73 12.80 13.20 13.31 13.34 13.35 13.35 
58.80 CFS 13.35 13.35 13.35 13.35 13.35 13.35 13.35 
67.20 CFS 13.35 13.35 13.35 13.45 13.47 14.42 15.41 
75.60 CFS 17.36 17.82 18.07 18.11 18.14 18.15 18.09 
84.00 CFS 18.11 20.38 20.42 22.71 23.58 23.86 23.93 
92.40 CFS 23.84 23.82 23.92 23.92 23.94 23.95 25.32 
100.80 CFS 30.20 36.75 38.41 41.00 41.99 44.34 46.53 
109.20 CFS 51.07 52.13 57.24 57.56 67.36 71.55 81.92 
117.60 CFS 118 479 494 915 1058 997 886 
126.00 CFS 436 342 195 151 104 86 7 3 
134.40 CFS 57.42 47.43 45.22 40.37 38.49 36.20 34.21 
142.80 CFS 31.48 30.65 28.08 28.21 25.17 23.80 23.72 
151.20 CFS 24.62 24.45 24.77 23.79 23.39 22.67 22.04 
159.60 CFS 19.55 19.16 18.01 17.58 18.31 18.62 19.00 
168.00 CFS 18.74 16.71 16.34 14.13 13.50 13.04 13.07 
176.40 CFS 12.92 13.10 13.29 12.96 13.90 14.33 14.12 
184.80 CFS 13.11 13.30 12.97 13.95 14.35 13.87 13.31 
193.20 CFS 12.03 11.72 10.49 10.42 10.25 10.10 10.30 
201.60 CFS 10.13 10.38 10.06 10.03 10.26 10.05 10.13 
210.00 CFS 10.01 10.20 10.36 10.05 10.15 10.24 9.67 
218.40 CFS 8.77 7.55 7.49 7.44 7.17 7.34 7.28 
226.80 CFS 7.40 7.19 7.04 7.36 6.44 5.99 6.21 
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235.20 CFS 7.19 7.03 7.34 7.39 7.16 7.37 7.28 6.69 
243.60 CFS 3.83 3.33 1.14 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
238 CFS-HRS; 960 -3 ACRE-FEET 

***  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 45. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) 
122.01 
145.47 
153.03 
166.06 
175.15 
178.35 
181.83 
185.71 
188.96 
214.86 

PEAK DISCHARGE(CFS) 
1061.9 
28.5 
24.8 
19.0 
13.2 
13.3 
14.3 
13.3 
14.4 
10.3 

PEAK ELEVATION(FEET1 
2.32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) 
178.9 
4.5 
3.7 
2.1 
2.0 
2.1 
2.1 
1.7 
1.2 
1.2 

PEAK ELEVATION(FEET) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) - 
(RUNOFF ) 
(RUNOFF ) 
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HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
2.10 CFS .41 .95 1.02 
10.50 CFS 1.06 1.06 1.22 
18.90 CFS 1.30 1.26 1.26 
27.30 CFS 1.42 1.42 1.39 
35.70 CFS 1.39 1.42 1.42 
44.10 CFS 1.38 1.38 1.42 
52.50 CFS 1.87 1.87 1.87 
60.90 CFS 1.87 1.87 1.87 
69.30 CFS 1.87 1.91 1.91 
77.70 CFS 2.56 2.56 2.53 
86.10 CFS 3.34 3.37 3.38 
94.50 CFS 3.38 3.38 3.34 
102.90 CFS 5.94 5.94 5.94 
111.30 CFS 9 9 12 
119.70 CFS 144 175 175 
128.10 CFS 12.62 12.62 9.38 
136.50 CFS 5.29 5.29 5.29 
144.90 CFS 3.29 3.26 3.26 
153.30 CFS 3.26 3.26 3.26 
161.70 CFS 2.44 2.44 2.76 
170.10 CFS 2.04 1.66 1.63 
178.50 CFS 2.04 2.04 2.04 
186.90 CFS 2.04 2.04 2.04 
195.30 CFS 1.22 1.22 1.63 
203.70 CFS 1.61 1.22 1.22 
212.10 CFS 1.63 1.63 1.28 
220.50 CFS .81 1.19 1.22 
228.90 CFS .83 .81 -81 
237.30 CFS .81 1.18 1.22 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 1.47 
1.04 1.06 1.05 1.02 
1.26 1.26 1.26 1.27 
1.29 1.30 1.33 1.38 
1.38 1.38 1.38 1.38 
1.39 1.38 1.38 1.38 
1.42 1.68 1.87 1.87 
1.87 1.87 1.87 1.87 
1.87 1.87 1.87 1.87 
2.31 2.52 2.52 2.52 
2.52 2.52 2.52 2.57 
3.35 3.34 3.34 3.34 
3.34 4.29 5.13 5.29 
7.05 7.37 7.37 7.37 
12 15 18 49 
8 2 59 45 2 3 

8.96 7.83 6.92 6.58 
4.46 4.07 4.20 4.48 
3.26 3.45 3.66 3.63 
3.00 2.85 2.75 2.44 
2.85 2.66 2.44 2.40 
1.91 2.04 1.90 1.63 
2.04 1.81 1.63 1.72 
1.71 1.63 1.63 1.63 
1.63 1.39 1.22 1.32 
1.53 1.63 1.47 1.22 
1.22 1.22 1.22 1.15 
.95 .81 .92 1.22 
.81 1-00 , 1.22 1.21 
.96 .81 .61 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.68 WATERSHED INCHES; 1598 CFS-HRS; 132.0 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .47) FOR SUBWATERSHED XSECTION 6. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.3%. * * *  

OPERATION REACH XSECTION 60 
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PEAK TIME (HRS ) 
122.40 
144.39 
151.78 
165.88 
182.19 
189.53 
213.87 
223.45 
228.53 
235.83 

PEAK DISCHARGE (CFS) 
180.7 
4.5 
3.7 
2.8 
2.1 
2.1 
1.6 
1.2 
1.2 
1.2 

PEAK ELEVATION(FEET) 
2.78 
.ll 
.09 
.07 
.05 
.05 
.04 
.03 
.03 
.03 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
1.67 WATERSHED INCHES; 1587 CFS-HRS; ' 131.1 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 67. * * *  

OPERATION REACH XSECTION 67 

PEAK TIME (HRS ) 
122.40 
144.39 
151.78 
165.88 
182.19 
189.53 
213.87 
223.45 
228.53 
235.83 

PEAK DISCHARGE (CFS) 
180.7 
4.5 
3.7 
2.8 
2.1 
2.1 
1.6 
1.2 
1.2 
1.2 

PEAK ELEVATIONIFEET) 
1.83 
.32 
.26 
-20 
.14 
.14 
.ll 
.08 
.09 
.09 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 1587 CFS-HRS; 131.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 



WULL) 
(NULL) 
(NULL) 
(NULL 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 12.31 
.OO CFS .OO 1.19 1.52 4.24 5.36 7.06 8.03 

8.40 CFS 8.41 8.42 8.44 8.44 8.97 9.31 9.73 
16.80 CFS 10.22 10.37 10.41 10.42 10.42 10.40 10.43 
25.20 CFS 10.81 10.91 11.25 11.37 11.42 11.41 11.35 
33.60 CFS 11.26 11.25 11.25 11.36 11.41 11.44 11.41 
42.00 CFS 11.29 11.26 11.25 11.25 11.34 11.40 11.86 
50.40 CFS 13.55 14.66 15.07 15.18 15.21 15.22 15.22 
58.80 CFS 15.22 15.22 15.22 15.22 15.22 15.22 15.22 
67.20 CFS 15.22 15.22 15.22 15.33 15.37 16.33 17.63 
75.60 CFS 19.87 20.34 20.59 20.66 20.70 20.69 20.62 
84 .OO CFS 20.64 22.95 23.60 26.01 26.94 27.24 27.28 
92.40 CFS 27.18 27.15 27.26 27.29 27.32 27.30 28.66 
100.80 CFS 35.12 41.97 44.21 46.92 47.93 50.28 53.35 
109.20 CFS 58 59 65 66 76 8 3 9 3 
117.60 CFS 135 522 616 1054 1226 1171 987 
126.00 CFS 485 371 218 166 117 , 9 6 8 2 
134.40 CFS 64.59 54.13 50.80 45.72 43.80 41.49 38.84 
142.80 CFS 35.67 35.07 32.51 31.73 28.48 27.06 26.98 
151.20 CFS 28.23 28.08 28.10 27.06 26.65 25.93 25.09 
159.60 CFS 22.33 21.67 20.46 20.03 20.75 21.32 21.82 
168.00 CFS 21.23 19.13 18.45 16.18 15.24 14.69 14.92 
176.40 CFS 14.84 14.79 14.95 14.91 15.92 16.36 16.15 
184.80 CFS 14.78 15.01 14.94 15.97 16.38 15.91 15.08 
193.20 CFS 13.67 13.35 12.08 11.71 11.49 11.65 11.91 
201.60 CFS 11.39 11.69 11.62 11.62 11.56 11.28 11.61 
210.00 CFS 11.51 11.47 11.63 11.61 11.77 11.59 10.91 
218.40 CFS 9.99 8.71 8.38 8.27 8.28 8.53 8.28 
226.80 CFS 8.31 8.34 8.25 8.26 7.27 6.81 7.02 
235.20 CFS 8.35 8.24 8.24 8.22 8.27 8.57 8.29 
243.60 CFS 4.48 3.46 1.16 .32 

TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 44 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
(NULL) 
WLJLL) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66WATERSHEDINCHES; 13207CFS-HRS; 1 0 9 1 . 4 ~ ~ ~ ~ - F E E T .  

OPERATION RUNOFF XSECTION 5 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 45 

PEAK TIME (HRS) 
78.28 
121.36 
138.08 
143.30 
150.60 
164.86 
174.64 
180.43 
188.48 
208.22 

PEAK DISCHARGE (CFS) 
8.1 

569.3 
16.9 
14.3 
11.7 
9.0 
6.5 
6.4 
6.5 
5.2 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO 1.28 1.28 

8.40 CFS 3.21 3.21 3.33 
16.80 CFS 3.98 4.11 4.11 
25.20 CFS 4.37 4.37 4.48 
33.60 CFS 4.37 4.37 4.37 
42 .OO CFS 4.37 4.37 4.37 
50.40 CFS 5.91 5.91 5.91 
58.80 CFS 5.91 5.91 5.91 
67.20 CFS 5.91 5.91 5.91 
75.60 CFS 7.96 7.96 8.08 
84.00 CFS 8.07 10.47 10.53 
92.40 CFS 10.53 10.53 10.65 
100.80 CFS 16.22 18.72 18.75 
109.20 CFS 23.24 23.31 28.33 
117.60 CFS 6 2 448 448 
126.00 CFS 73.19 72.66 42.18 
134.40 CFS 21.61 16.69 16.69 
142.80 CFS 14.12 14.10 10.56 
151.20 CFS 11.48 10.28 10.27 
159.60 CFS 7.70 7.70 7.70 
168.00 CFS 7.63 6.44 6.42 
176.40 CFS 5.14 5.14 6.36 
184.80 CFS 5.20 6.39 6.42 
193.20 CFS 5.14 5.14 3.89 
201.60 CFS 3.89 5.11 5.14 
210.00 CFS 3.85 3.86 5.08 
218.40 CFS 3.85 2.57 2.57 
226.80 CFS 3.85 3.83 2.65 
235.20 CFS 3.81 2.57 2.57 
243.60 CFS .00 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.78 
2.92 3.21 3.27 3.34 
3.34 3.76 3.98 3.98 
4.00 3.98 4.04 4.11 
4.49 4.41 4.37 4.37 
4.47 4.49 4.43 4.37 
4.37 4.46 4.49 4.87 
5.91 5.91 5.91 5.91 
5.91 5.91 5.91 5.91 
6.01 6.03 6.91 7.96 
8.09 8.00 7.96 7.96 
10.64 10.66 10.60 10.53 
10.66 10.57 10.53 12.17 
18.75 18.75 20.91 23.24 
28.63 34.05 36.85 41.93 
537 552 373 187 

39.80 32.11 28.25 26.69 
16.69 16.69 '14.82 12.84 
10.27 10.27 10.27 10.59 
10.27 10.27 9.67 8.99 
7.70 8.62 8.99 8.63 
5.35 5.14 5.72 6.42 
6.42 6.42 6.42 6.04 
6.42 6.42 5.83 5.14 
3.85 4.72 5.14 4.76 
4.05 3.85 4.46 5.14 
5.14 4.29 3.85 3.85 
3.66 3.85 3.23 2.57 
2.57 2.57 2.57 2.90 
3.65 3.85 3.22 2.57 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5155 CFS-HRS; 426.0 ACRE-FEET. 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 46 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .78) FOR SUBWATERSHED XSECTION 5. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.1%. * * 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS 
121.49 
143.33 
150.66 
165.11 
174.73 
180.93 
188.48 
192.68 
208.35 
212.82 

PEAK DISCHARGE(CFS) 
403.1 
10.5 
8.4 
6.5 
4.7 
4.6 
4.7 
3.7 
3.8 
3.7 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO .90 .93 

8.40 CFS 2.32 2.32 2.40 
16.80 CFS 2.88 2.96 2.97 
25.20 CFS 3.15 3.15 3.23 
33.60 CFS 3.15 3.15 3.15 
42.00 CFS 3.15 3.15 3.15 
50.40 CFS 4.27 4.27 4.27 
58.80 CFS 4.27 4.27 4.27 
67.20 CFS 4.27 4.27 4.27 
75.60 CFS 5.75 5.75 5.83 
84.00 CFS 5.79 7.52 7.60 
92.40 CFS 7.60 7.60 7.69 
100.80 CFS 11.70 13.48 13.54 
109.20 CFS 16.78 16.78 20.14 
117.60 CFS 43 311 324 
126.00 CFS 53.45 52.79 32.22 
134.40 CFS 15.69 12.24 12.05 
142.80 CFS 10.19 10.20 7.75 
151.20 CFS 8.33 7.45 7.42 
159.60 CFS 5.57 5.56 5.56 
168.00 CFS 5.56 4.67 4.64 
176.40 CFS 3.72 3.71 4.50 
184.80 CFS 3.73 4.59 4.64 
193.20 CFS 3.71 3.71 2.89 
201.60 CFS 2.80 3.68 3.71 
210.00 CFS 2.79 2.78 3.60 
218.40 CFS 2.78 1.88 1.85 
226.80 CFS 2.77 2.78 1.99 
235.20 CFS 2.77 1.90 1.85 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 3.48 
1.92 2.32 2.35 2.41 
2.41 2.65 2.87 2.87 
2.90 2.87 2.90 2.97 
3.25 3.20 3.15 3.15 
3.22 3.25 3.22 3.15 
3.15 3.20 3.25 3.39 
4.27 4.27 4.27 4.27 
4.27 4.27 4.27 4.27 
4.33 4.36 . 4.79 5.75 
5.84 5.79 5.75 5.75 
7.67 7.70 7.67 7.60 
7.70 7.65 7.60 8.19 
13.54 13.54 14.58 16.78 
20.68 23.74 26.61 28.86 
377 399 317 135 

28.75 24.51 20.40 19.64 
12.05 12.05 11.18 9.27 
7.42 7.42 7.42 7.55 
7.42 7.42 7.12 6.49 
5.56 6.04 6.49 6.34 
3.97 3.71 4.00 4.64 
4.64 4.64 4.64 4.48 
4.64 4.64 4.35 3.71 
2.78 3.25 3.71 3.58 
3.06 2.78 3.08 3.71 
3.71 3.23 2.78 2.78 
2.52 2.78 2.49 1.85 
1.85 1.85 1.85 2.01 
2.51 2.78 2.50 1.85 



e TR20 --------------------------------------------------------------------- SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 47 

243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
1.68 WATERSHED INCHES; 3762 CFS-HRS; 310.9 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( 1.01) FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -1.1%. t * *  

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS) 
121.40 
138.08 
143.32 
150.63 
164.97 
174.68 
180.84 
188.48 
208.28 
212.74 

PEAK DISCHARGE (CFS) 
971.9 
29.1 
24.6 
20.1 
15.5 
11.2 
11.1 
11.2 
8.9 
9.0 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
I NULL 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.0 0 CFS .OO 2.18 2.21 

8.40 CFS 5.53 5.53 5.73 
16.80 CFS 6.86 7.07 7.08 
25.20 CFS 7.52 7.52 7.72 
33.60 CFS 7.52 7.52 7.52 
42.00 CFS 7.52 7.52 7.52 
50.40 CFS 10.17 10.17 10.17 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 8.26 SQ.MI. 
4.84 5.53 5.62 5.75 5.73 
5.75 6.41 6.85 6.85 6.85 
6.90 6.85 6.95 7.08 7.12 
7.74 7.61 7.52 7.52 7.52 
7.69 7.74 7.65 7.52 7.52 

58.80 CFS 10.17 10.17 10.17 10.17 10.17 10.17 10.17 10.17 
67.20 CFS 10.17 10.17 10.17 10.35 10.39 11.70 13.71 13.71 
75.60 CFS 
84.00 CFS 
92.40 CFS 
100.80 CFS 
109.20 CFS 
117.60 CFS 
126.00 CFS 
134.40 CFS 
142.80 CFS 
151.20 CFS 
159.60 CFS 
168.00 CFS 
176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 48 

210.00 CFS 6.64 6.64 8.68 8.84 7.52 6.63 6.63 6.63 
218.40 CFS 6.63 4.45 4.42 6.18 6.63 5.71 4.42 4.64 
226.80 CFS 6.62 6.61 4.64 4.42 4.42 4.42 4.91 6.63 
235.20 CFS 6.58 4.47 4.42 6.16 6.63 5.72 4.42 4.01 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 8917 CFS-HRS; 736.9 ACRE-F$ET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS) 
121.69 
142.76 
150.79 
165.37 
174.85 
181.52 

' 188.72 
198.77 
203.17 
208.44 

PEAK DISCHARGE (CFS) 
2179.1 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HRS 
.OO CFS 

8.40 CFS 
16.80 CFS 
25.20 CFS 
33.60 CFS 
42.00 CFS 
50.40 CFS 
58.80 CFS 
67.20 CFS 
75.60 CFS 
84 .OO CFS 
92.40 CFS 
100.80 CFS 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = 1.050 

.OO 3.38 3.73 
13.94 13.95 14.17 
17.08 17.44 17.49 
18.33 18.43 18.97 
18.78 18.77 18.77 
18.81 18.78 18.77 
23.72 24.83 25.24 
25.39 25.39 25.39 
25.39 25.39 25.39 
33.58 34.05 34.50 
34.49 40.94 41.73 
45.31 45.29 45.60 
63.04 74.17 76.49 

109.20 CFS 98 100 113 
117.60 CFS 240 1281 1387 

CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 20.57 
9.09 10.89 12.68 13.78 
14.19 15.38 16.17 16.59 
17.33 17.28 17.34 17.50 
19.11 19.03 18.93 18.87 
19.05 19.14 ,19.09 18.93 
18.77 18.99 19.14 20.12 
25.35 25.38 25.39 25.39 
25.39 25.39 25.39 25.39 
25.67 25.76 28.03 31.34 
34.59 34.49 34.39 34.33 
44.32 45.29 45.50 45.41 
45.65 45.54 45.44 49.02 
79.20 80.21 85.77 93.38 
116 134 146 164 
1968 2176 1861 1310 
234 174 144 129 
74 73 6 7 61 

49.42 46.17 44.75 45.13 
44.75 44.34 42.72 40.57 
33.30 35.42 36.80 36.79 
25.50 24.08 24.42 25.98 
25.97 26.98 27.42 26.68 
27.02 27.44 26.09 23.93 
18.35 19.46 20.50 20.24 
18.73 18.19 18.82 20.45 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scs - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/'* 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 49 

210.00 CFS 18.16 18.12 20.31 20.45 19.28 18.22 17.55 16.88 
218.40 CFS 16.62 13.16 12.80 14.45 14.92 14.25 12.70 12.65 
226.80 CFS 14.93 14.96 12.89 12.68 11.69 11.23 11.94 14.61 
235.20 CFS 14.93 12.71 12.66 14.39 14.90 14.29 12.71 11.55 
243.60 CFS 4.48 3.46 1.16 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
1.67 WATERSHED INCHES; 22124 CFS-HRS; 1828.3 ACRE-FEET. 

--- XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1193.0 FEET) CAN 
ADD .I18 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.**' 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 676.12 AC-FT ( -05 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1200.63. * * *  

OPERATION RESVOR STRUCTURE 1 &* 
PEAK TIME (HRS) 
144.30 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
55.4 1205.68 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 33 CFS 
RESVOR ( 59. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 20.57 
. 00 CFS 7.29 7.26 7.25 7.24 7.26 , 7.28 7.30 

8.40 CFS 7.36 7.39 7.42 7.46 7.49 7.53 7.57 
16.80 CFS 7.65 7.69 7.74 7.78 7.83 7.87 7.91 
25.20 CFS 8.00 8.05 8.10 8.15 8.20 8.25 8.29 
33.60 CFS 8.39 8.44 8.48 8.53 8.58 8.63 8.67 
42 .OO CFS 8.77 8.81 8.86 8.90 8.95 8.99 9.04 
50.40 CFS 9.16 9.23 9.30 9.38 9.45 9.52 9.59 
58.80 CFS 9.74 9.81 9.88 9.95 10.02 10.09 10.16 
67.20 CFS 10.30 10.37 10.43 10.50 10.57 10.65 10.73 
75.60 CFS 10.93 11.03 11.14 11.24 11.35 11.46 11.56 
84.00 CFS 11.77 11.88 12.02 12.16 12.31 12.46 12.61 
92.40 CFS 12.90 13.05 13.20 13.34 13.49 13.64 13.79 
100.80 CFS 14.19 14.44 14.72 15.00 15.30 15.61 15.94 
109.20 CFS 16.66 17.04 17.44 17.88 18.37 18.92 19.54 
117.60 CFS 21.23 24.58 29.24 34.17 39.98 44.81 48.45 
126.00 CFS 52.26 53.22 53.88 54.28 54.56 54.76 54.92 
134.40 CFS 55.13 55.20 55.25 55.30 55.33 55.36 55.38 
142.80 CFS 55.39 55.40 55.40 55.39 55.38 55.36 55.34 
151.20 CFS 55.31 55.29 55.27 55.25 55.23 55.21 55.18 
159.60 CFS 55.12 55.08 55.04 55.00 54.96 54.93 54.89 
168.00 CFS 54.82 54.77 54.73 54.67 54.62 54.56 54.50 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 PASS 2 JOB NO. 1 PAGE 50 

176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 
210.00 CFS 
218.40 CFS 
226.80 CFS 
235.20 CFS 
243.60 CFS 
252.00 CFS 
260.40 CFS 
268.80 CFS 
277.20 CFS 
285.60 CFS 
294.00 CFS 
302.40 CFS 
310.80 CFS 
319.20 CFS 
327.60 CFS 
336.00 CFS 
344.40 CFS 
352.80 CFS 
361.20 CFS 
369.60 CFS 
378.00 CFS 
386.40 CFS 
394.80 CFS 
403.20 CFS 
411.60 CFS 

RUNOFF ABOVE 

54.39 54.33 54.28 54.22 54.17 54.12 54.07 54.01 
53.95 53.90 53.84 53.79 53.74 53.69 53.64 53.58 
53.52 ,53.46 53.40 53.33 53.26 53.20 53.14 53.07 
53.01 52.94 52.88 52.82 52.75 52.68 52.62 52.56 
52.50 52.43 52.37 52.31 52.24 52.18 52.11 52.05 

51.40 51.33 51.26 51.19 51.11 51.04 50.96 50.89 
50.82 50.75 50.68 50.60 50.54 50.47 5 A n  50.3? 

51.98 51.91 51.83 51.76 51.69 51.62 51.55 51.47 

50.24 50.15 50.06 49.97 49.87 ' 4 9 . 7 8 q 6 8  49.59 
49.49 49.40 49.30 49.21 49.11 49.02 48.93 48.83 
48.74 48.65 48.55 48.46 48.37 48.28 48.18 48.09 
48.00 47.88 47.77 47.65 47.53 47.42 47.30 47.18 
47.07 46.95 46.84 46.73 46.61 46.50 46.38 46.27 
46.16 46.04 45.93 45.82 45.71 45.60 45.49 45.37 
45.26 45.15 45.04 44.93 44.82 44.71 44.60 44.50 
44.39 44.28 44.17 44.06 43.95 43.85 43.74 43.63 
43.53 43.42 43.31 43.21 43.10 43.00 42.89 42.79 
42.68 42.58 42.48 42.37 42.27 42.16 42.06 41.96 
41.86 41.75 41.65 41.55 41.45 41.35 41.25 41.15 
41.05 40.95 40.85 40.75 40.65 40.55 40.45 40.35 
40.25 40.15 40.05 39.96 39.86 39.76 39.66 39.57 
39.47 39.37 39.28 39.18 39.09 38.99 38.90 38.80 
38.71 38.60 38.48 38.37 38.25 38.14 38.02 37.91 

4 
37.80 37.68 37.57 37.46 37.34 37.23 37.12 37.01 
36.90 36.79 36.68 36.57 36.46 36.35 36.24 36.13 
36.03 35.92 35.81 35.70 35.60 35.49 35.38 35.28 
35.17 35.07 34.96 34.86 34.75 34.65 34.55 34.44 
34.34 34.24 34.13 34.03 33.93 33.83 33.73 33.63 
33.53 33.43 33.33 33.23 33.13 33.03 32.93 32.83 

BASEFLOW (BASEFLOW = .00 CFS) 
1.14 WATERSHED INCHES; 15163 CFS-HRS; 1253.0 ACRE-FEET. 

--- STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDEDTO READHD FILE --- 
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WHTANK3 WHITE TRNK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
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SUHWiRY TABLE 1 
, --------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RTJ'NOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 1.64 inches AND 242.40 hr DURATION, BEGINS AT .O hrs. 
RAINTABLE NUMBER 1, ARC 2 
MAIN TIME INCREMENT 1.050 HOURS 

ALTERNATE 1 STORM 1 
--------------------------- 

XSECTION 1 RUNOFF 2.46 1.68 --- 121 -40 290 117.9 
XSECTION 5 REACH 2.46 1.62 2.23 122.55 283 115.0 
XSECTION 10 REACH 2.46 1.66 3.72 123.70 277 112.6 
XSECTION 2 RUNOFF 2.38 1.67 --- 121.33 285 119.7 
XSECTION 12 ADDHYD 4.84 1.67 --- 121.80 488 100.8 

XSECTION 12 DIVERT 4.84 1.67 --- 121.80 488 100.8 
XSECTION 200 DIVERT .OO 1.67 --- -00 0 * * + * + + + *  
XSECTION 20 REACH 4.84 1.67 2.45 121.80 488 100.8 
XSECTION 25 REACH 4.84 1.67 1.54 121.80 488 100.8 
XSECTION 3 RUNOFF 3.94 1.67 --- 121.39 462 117.3 

XSECTION 30 REACH 3.94 1.61 2.56 122!60 444 112.7 
XSECTION 5 REACH 3.94 1.65 2.71 123.73 437 110.9 
XSECTION 25 REACH 3.94 1.65 1.44 123.73 437 110.9 
XSECTION 4 RUNOFF 2.06 1.67 --- 121.36 245 118.9 
XSECTION 34 ADDHYD 6.00 1.66 --- 122.26 579 96.5 

XSECTION 35 ADDHYD 10.84 1.66 --- 122.01 1062 98.0 
XSECTION 35 DIVERT 10.84 1.66 --- 122.01 1062 98.0 
XSECTION 199 DIVERT .00 1.66 --- .OO 0 * * * * * * * *  
XSECTION 45 REACH 10.84 1.66 2.32 122.01 1062 98.0 
XSECTION 6 RUNOFF 1.47 1.68 --- 121.27 179 121.8 

XSECTION 60 REACH 1.47 1.67 2.78 122.40 181 123.1 
XSECTION 67 REACH 1.47 1.67 1.83 122.40 181 123.1 
XSECTION 64 ADDHYD 12.31 1.66 --- 122.07 1233 100.2 
XSECTION 5 RUNOFF 4.78 1.67 --- 121.36 569 119.0 
XSECTION 7 RUNOFF 3.48 1.68 --- 121.49 403 115.8 

XSECTION 75 ADDHYD 8.26 1.67 --- 121.40 972 117.7 
XSECTION 76 ADDHYD 20.57 1.67 --- 121.69 2179 105.9 
STRUCTURE 1 RESVOR 20.57 1.14 1205.68 144.30T 5 ST 2.7 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
15:50:55 SUMNARY, JOB NO. 1 PAGE 52 

SUMMARY TABLE 1 
, --------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
........................... 

XSECTION 1 RUNOFF 2.46 1.68 --- 121.40 290 117.9 
XSECTION 5 REACH 2.46 1.62 2.23 122.55 283 115.0 
XSECTION 10 REACH 2.46 1.66 3.72 123.70 277 112.6 
XSECTION 2 RUNOFF 2.38 1.67 --- 121.33 285 119.7 
XSECTION 12 ADDHYD 4.84 1.67 --- 121.80 488 100.8 

XSECTION 12 DIVERT 4.84 1.67 --- 121.80 488 100.8 
XSECTION 200 DIVERT .OO 1.67 --- .OO 0 * * * * * * * *  
XSECTION 20 REACH 4.84 1.67 2.45 121.80 488 100.8 
XSECTION 25 REACH 4.84 1.67 1.54 121.80 488 100.8 
XSECTION 3 RUNOFF 3.94 1.67 --- 121.39 462 117.3 

XSECTION 30 REACH 3.94 1.61 2.56 122.60 444 112.7 
XSECTION 5 REACH 3.94 1.65 2.71 123.73 437 110.9 
XSECTION 25 REACH 3.94 1.65 1.44 123,73 437 110.9 
XSECTION 4 RUNOFF 2.06 1.67 --- 121.36 245 118.9 
XSECTION 34 ADDHYD 6.00 1.66 --- 122.26 579 96.5 

XSECTION 35 ADDHYD 10.84 1.66 --- 122.01 1062 98.0 
XSECTION 35 DIVERT 10.84 1.66. --- 122.01 1062 98.0 
XSECTION 199 DIVERT .OO 1.66 --- .OO 0 * * * * * * * *  
XSECTION 45 REACH 10.84 1.66 2.32 122.01 1062 98.0 
XSECTION 6 RUNOFF 1.47 1.68 --- 121.27 179 121.8 

XSECTION 60 REACH 1.47 1.67 2.78 122.40 181 123.1 
XSECTION 67 REACH 1.47 1.67 1.83 122.40 181 123.1 
XSECTION 64 ADDHYD 12.31 1.66 --- 122.07 1233 100.2 
XSECTION 5 RUNOFF 4.78 1.67 --- 121.36 569 119.0 
XSECTION 7 RUNOFF 3.48 1.68 --- 121.49 403 115.8 

XSECTION 75 ADDHYD 8.26 1.67 --- 121.40 972 117.7 
XSECTION 76 ADDHYD 20.57 1.67 --- 121.69 2179 105.9 
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SUMMARY TABLE 1 
) --------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
........................... 

STRUCTURE 1 RESVOR 20.57 1.14 1205.68 144.301 5 5T 2.7 
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SUMMARY TABLE 2 
, --------------- 

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
........................ ............................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN ----------- ----------- ----------- LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) (XI (M) (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
........................... 
5 9100 284 121.8 280 122.8 .52 1.33 .053 .986 .81? 
10 9100 280 122.8 276 123.9 .88 1.25 .057 .985 .83? 
20 3332 488 121.8 488 121.8 .10 1.69 .002 1.000 1.00? 
25 1950 488 121.8 488 121.8 .046 1.75 .001 1.000 1.00? 
30 8865 451 121.8 441 122.8 .79 1.20 .075 .977 .73? 

ALTERNATE 
------------ 
5 9100 
10 9100 
20 3332 
25 1950 
30 8865 

STORM 1 

.87? 
1. OO? 
1. OO? 
.80? 

1. OO? 

.81? 

.83 ? 
1. OO? 
1. OO? 
.73? 

.87? 
1. OO? 
1. OO? 
,80? 

1. OO? 



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
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100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
SUMMARY, JOB NO. 1 PAGE 55 

SUMMARY TABLE 3 
, --------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS. . . . . . . . .  
ID (SQ MI) 1 

STRUCTURE 1 20.57 
--------------------------- 

ALTERNATE 1 . 55 
ALTERNATE 2 55 

XSECTION 1 2.46 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 290 
ALTERNATE 2 290 

XSECTION 2 2.38 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 3 3.94 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 4 2.06 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 5 4.78 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 6 1.47 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 7 3.48 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 10 2.46 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 12 4.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 
ALTERNATE 2 
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SUMMARY TABLE 3 
, --------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( 1 )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS.. ........ 
ID (SQ MI) 1 

XSECTION 20 4.84 
........................... 

ALTERNATE 1 488 
ALTERNATE 2 488 

XSECTION 25 3.94 
--------------------------- 

ALTERNATE 1 , 437 
ALTERNATE 2 437 

XSECTION 30 3.94 
--------------------------- 

ALTERNATE 1 444 
ALTERNATE 2 444 

XSECTION 34 6.00 
........................... 

ALTERNATE 1 579 
ALTERNATE 2 579 

XSECTION 35 10.84 
--------------------------- 

ALTERNATE 1 1062 
ALTERNATE 2 1062 

XSECTION 45 10.84 
........................... 

ALTERNATE 1 1062 
ALTERNATE 2 1062 

XSECTION 60 1.47 
........................... 

ALTERNATE 1 181 
ALTERNATE 2 181 

XSECTION 64 12.31 
........................... 

ALTERNATE 1 1233 
ALTERNATE 2 1233 

XSECTION 67 1.47 
........................... 

ALTERNATE 1 181 
ALTERNATE 2 181 

XSECTION 75 8.26 
--------------------------- 

ALTERNATE 1 972 
ALTERNATE 2 972 
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SUMMARY TABLE 3 
, ---------___---  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS. . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 76 20.57 
........................... 

ALTERNATE 1 2179 
ALTERNATE 2 2179 

XSECTION 199 .OO 
--------------------------- 

ALTERNATE 1 0 
ALTERNATE 2 0 

XSECTION 200 .OO 
--------------------------- 

ALTERNATE 1 0 
ALTERNATE 2 0 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WHTANK3 FILES 

INPUT = 10DAY.DAT 
OUTPUT = 10DOUT-OUT 

, GIVEN DATA FILE 
, DATED 09/07/**,15:50:55 

FILES GENERATED - DATED 09/07/**,15:50:55 

FILE 111.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 26, MESSAGES = 8 

JOB ENDED AT 15:50:55 
* * *  TR-20 RUN COMPLETED * * *  



******************80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

JOB TR-20 WHTANK3 PASS=001 SUMMARY 
TITLE WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
TITLE 100-YR 10-DAY RUNOFF 
5 RAINFL 1 1 2.4 
8 .OOOO .0010 
8 .0112 .GI43 
8 .0269 .0303 
8 .0440 .0475 
8 .0612 .0658 
8 .0842 .0888 
8 .I073 .I135 
8 .I384 .I466 
8 .I796 .I878 
8 .2477 .2658 
8 .7090 1.139 
8 1.395 1.412 
8 1.459 1.467 
8 1.500 1.507 
8 1.532 1.537 
8 1.555 1.560 
8 1.578 1.582 
8 1.596 1.599 
8 1.613 1.616 
8 1.626 1.628 
8 1.638 1.64 
9 ENDTBL 
4 DIMHYD .0556 
8 0.0 .03 
8 .47 .66 
8 1.0 .99 
8 .47 .31 
9 ENDTBL 

& DIST IN TABLE 1, 100-YR 

2 XSECTN 005 1.0 8.77 
8 0. 0.0 0.0 
8 0.35 5. 5.56 
8 1.03 50. 30.95 

SED IN RESVOIR 
10-DAY 

.0086 

.0237 

.0406 

.0577 

.0796 

.1026 

.1322 

.1713 

.2296 

.3600 
1.373 
1.448 
1.492 
1.526 
1.550 
1.574 
1.592 
1.610 
1.623 
1.635 
1.64 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 



8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 

REACHC 

REACHB 

REACHA 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
3 STRUCT 
8 



8 1208  .O 
8 1210 .0  
8 1 2 1 2 . 0  
8 1 2 1 3 . 0  
8 1214  .O 
8 1.215 .O 
8 1 2 1 6 . 0  
8 1217 .0  
8 1218 .0  
8 1219 .0  
8 1 2 2 0 . 0  
9 ENDTBL 
6 RUNOFF 1 0 0 1  1 2.46 
6 REACH 3 005 1 7 9100.  
6 REACH 3 010 7 2 9100 .  
6 RUNOFF 1 0 0 2  3 2 .38  
6 ADDHYD 4 012 2 3 1 
6 DIVERT 6 012 1 4 7 4100 .  
6 REACH 3 020 4 7 3332 .  
6 REACH 3 025 7 5 1950 .  
6 RUNOFF 1 003 6 3 .94  
6 REACH 3 030 6 7 8865.  
6 REACH 3 005 7 1 8865.  
6 REACH 3 025 1 7 1950 .  
6 RUNOFF 1 004 1 2 .06  
6 A D D H Y D 4 0 3 4  7 1 2  
6 ADDHYD 4 035 5 2 3 
6 DIVERT 6 035 3 4 7 11000.  
6 REACH 3 045 4 5 4200. 
6 RUNOFF 1 006 2 1 . 4 7  
6 REACH 3 060 2 3 7540.  
6 REACH 3 067 3 4 5140.  
6 ADDHYD 4 064 5 4 3 
6 RUNOFF 1 005 6 4.78  
6 RUNOFF 1 007 7 3 .48  
6 ADDHYD 4 075 6 7 1 
6 ADDHYD 4 076 1 3  2 
6 RESVOR 2 0 1  2 1 1204.56  
ENDATA 
7 L I S T  1.0 
7 INCREM 6 1 . 0 5  
7 COMPUT 7 0 0 1  0 1  0 .  

ENDCMP 1 
7 COMPUT 7 0 0 1  0 1  0 .  

ENDCMP 1 
ENDJOB 2 

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 

NORTHERN 
REACH A 



TR20 --------------------------------------------------------------------- @ WHTANK3 
SCS - 

WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 1 

RUNOFF OPTION USED WITH RAINTABLE NO. 1, RUNOFF CURVE NO. = 100. 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST > 1. 0. 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO .0300 .lo00 .I900 .3100 

.4700 .6600 .8200 .93 00 .9900 
1.0000 .9900 .9300 .8200 .6600 
.4700 .3100 .0300 .OOOO .OOOO 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



TR20 --------------------------------------------------------------------- SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 3 

TABLE NO. TIME INCREMENT 
RAINFL 1 2.4000 

ENDTBL 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 
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WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 5 

EXECUTIVE CONTROL INCREM? MAIN TIME INCREMENT = 1.050 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 1.00 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = 1.050 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 1 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS) 
121.40 
138.08 
143.29 
150.61 
164.99 
174.63 
179.55 
187.64 
192.22 
208.25 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
290.4 (RUNOFF) 
8.7 (RUNOFF) 
7.3 (RUNOFF ) 
6.0 (RUNOFF) 
4.6 (RUNOFF ) 
3 -3 (RUNOFF ) 
3.3 * (RUNOFF) 
3.3 (RUNOFF ) 
2.6 (RUNOFF) 
2 -7 (RUNOFF ) 

* FIRST POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.46 
.OO CFS .OO .66 .66 1.45 1.65 1.68 1.72 

8.40 CFS 1.65 1.65 1.71 1.72 1.92 2.05 2.05 
16.80 CFS 2.05 2.11 2.11 2.06 2.05 2.08 2.11 
25.20 CFS 2.25 2.25 2.31 2.31 2.27 '2.25 2.25 
33.60 CFS 2.25 2.25 2.25 2.30 2.31 2.29 2.25 
42.00 CFS 2.25 2.25 2.25 2.25 2.29 2.31 2.48 
50.40 CFS 3.04 3.04 3.04 3.04 3.04 3.04 3.04 
58.80 CFS 3.04 3.04 3.04 3.04 3.04 3.04 3.04 
67.20 CFS 3.04 3.04 3.04 3.09 3.11 3.51 4.10 
75.60 CFS 4.10 4.10 4.16 4.16 4.12 4.10 4.10 
84.00 CFS 4.11 5.40 5.42 5.47 5.48 5.46 5.42 
92.40 CFS 5.42 5.42 5.48 5.48 5.44 5.42 6.18 
100.80 CFS 8.41 9.58 9.65 9.65 9.65 10.62 11.96 
109.20 CFS 11.96 12.01 14.43 14.74 17.28 18.96 21.33 
117.60 CFS 33.56 229.35 230.66 273.71 284.13 207.45 96.47 
126.00 CFS 38.02 37.66 22.09 20.48 16.69 14.54 13.75 
134.40 CFS 11.10 8.71 8.59 8.59 8.59 7.72 6.61 
142.80 CFS 7.27 7.25 5.50 5.29 5.29 5.29 5.46 
151.20 CFS 5.91 5.31 5.29 5.29 5.29 5.02 4.63 
159.60 CFS 3.96 3.96 3.96 3.96 4.38 4.63 4.48 
168.00 CFS 3.95 3.32 3.30 2.79 2.64 2.93 3.30 
176.40 CFS 2.65 2.64 3.25 3.30 3.30 3.30 3.13 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 6 

184.80 CFS 2.68 3.27 3.30 3.30 3.30 3.03 2.64 2.64 
193.20 CFS 2.64 2.63 2.05 1.98 2.38 2.64 2.49 1.98 
201.60 CFS 1.99 ~ 2 . 6 4  2.64 2.11 1.98 2.26 2.64 2.56 
210.00 CFS 1.99 1.98 2.58 2.64 2.22 1.98 1.98 1.98 
218.40 CFS 1.95 1.35 1.32 1.83 1.98 1.70 1.32 1.39 
226.80 CFS 1.98 1.97 1.39 1.32 1.32 1.32 1.49 1.98 
235.20 CFS 1.95 1.34 1.32 1.85 1.98 1.72 1.32 1.17 
243.60 CFS .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.68 WATERSHED INCHES; 2671 CFS-HRS; 220.7 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .85) FOR SUBWATERSHED XSECTION 1. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.1%. * * *  

OPERATION REACH XSECTION 5 

PEAK TIME(HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION ( FEET) 
122.55 283.3 2.23 
144.42 7.4 .39 
151.83 5.9 .36 
166.22 4.6 .32 
175.87 3.3 .23 
182.21 3.3 .23 
189.54 3.3 .23 
214.00 2.6 .18 
240.45 1.9 .14 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.62 WATERSHED INCHES; 2576 CFS-HRS; 212.9 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
123.70 277.3 3.72 
145.52 7.3 .92 
153.01 5.9 .88 
167.44 4.5 .78 
177.05 3.2 -56 
183.33 3.3 .57 
190.64 3.3 .57 
215.18 2.6 .44 
241.65 1.9 .33 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.66 WATERSHED INCHES; 2642 CFS-HRS; 218.3 ACRE-FEET. 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK 3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO  SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 7 

OPERATION RUNOFF XSECTJON 2 

PEAK TIME(HRS) PEAK DISCHARGE (CFS 1 
4.0 

285.1 
8.3 
7.3 
5.1 
4.5 
3.2 

PEAK ELEVATION(FEET1 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF 1 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF 1 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.38 SQ.MI. 
.OO CFS -00 .64 .64 1.49 1.60 1.63 1.66 1.65 

8.40 CFS 1.60 1.60 1.66 1.66 1.90 1.98 1.98 1.98 
16.80 CFS 1.99 2.05 2.05 1.99 1.98 2.01 2.05 2.06 
25.20 CFS 2.17 2.17 2.23 2.24 2.19 2.17 2.17 2.17 
33.60 CFS 2.17 2.17 2.17 2.23 2.24 2.20 2.17 2.17 
42.00 CFS 
50.40 CFS 
58.80 CFS 
67.20 CFS 
75.60 CFS 
84.00 CFS 
92.40 CFS 
100.80 CFS 
109.20 CFS 
117.60 CFS 
126.00 CFS 
134.40 CFS 
142.80 CFS 
151.20,CFS 
159.60 CFS 
168.00 CFS 
176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 
210.00 CFS 
218.40 CFS 
226.80 CFS 
235.20 CFS 
243.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 2561 CFS-HRS; 211.6 ACRE-FEET. 



TR20 --------------------------------------------------------------------- SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 8 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .73) FOR SUBWATERSHED XSECTION 2. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.7%. * * * 

OPERATION ADDHYD XSECTION 12 

PEAK TIME ( HRS ) 
121.80 
145.48 
150.94 
153,. 00 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE (CFS) 
488.3 
12.4 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 4.84 
.0 0 CFS .OO .64 .64 1.93 2.20 2.81 3.18 

8.40 CFS 3.29 3.30 3.33 3.32 3.59 3.69 3.84 
16.80 CFS 4.02 4.09 4.09 4.08 4.09 4.09 4.10 
25.20 CFS 4.27 4.29 4.44 4.47 4.47 4.48 4.46 
33.60 CFS 4.42 4.42 4.42 4.48 4.48 4.49 4.48 
42.00 CFS 4.43 4.42 4.42 4.42 4.47 4.48 4.74 
50.40 CFS 5.36 5.78 5.93 5.97 5.98 5.98 5.98 
58.80 CFS 5.98 5.98 5.98 5.98 5.98 5.98 5.98 
67.20 CFS 5.98 5.98 5.98 6.04 6.04 6.56 7.06 
75.60 CFS 7.83 8.00 8.11 8.12 8.12 '8.12 8.10 
84.00 CFS 8.13 9.34 9.35 10.28 10.61 10.70 10.71 
92.40 CFS 10.67 10.66 10.72 10.72 10.72 10.72 11.42 
100.80 CFS 14.04 16.88 17.51 18.48 18.85 20.07 21.21 
109.20 CFS 23.01 23.40 26.14 26.24 30.83 32.77 37.69 
117.60 CFS 5 7 249 254 434 488 433 369 
126.00 CFS 175 139 79 6 3 44 37 32 
134.40 CFS 25.04 20.52 19.70 17.87 17.16 16.00 15.00 
142.80 CFS 14.08 13.80 12.26 12.32 11.17 10.62 10.66 
151.20 CFS 11.13 10.89 10.99 10.61 10.46 10.07 9.76 
159.60 CFS 8.61 8.45 8.01 7.85 8.30 8.44 8.54 
168.00 CFS 8.30 7.34 7.19 6.17 5.92 5.85 5.93 
176.40 CFS 5.72 5.77 6.01 5.89 6.26 6.43 6.28 
184.80 CFS 5.76 6.01 5.91 6.28 6.44 6.14 5.86 
193.20 CFS 5.35 5.23 4.59 4.55 4.66 4.61 4.63 
201.60 CFS 4.46 4.71 4.59 4.43 4.51 4.51 4.62 
210.00 CFS 4.42 4.47 4.70 4.59 4.50 4.49 4.26 
218.40 CFS 3.92 3.27 3.24 3.40 3.30 3.25 3.17 
226.80 CFS 3.38 3.32 3.08 3.20 2.85 2.67 2.81 
235.20 CFS 3.32 3.09 3.20 3.37 3.29 3.28 3.18 



TR20 --------------------------------------------------------------------- @ WHTAJK3 
SCS - 

WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOBNO. 1 PAGE 9 

243.60 CFS 1.47 1.26 .40 

RUNOFF ABOVE BASEFLOW, (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
121.80 
145.48 
150.94 
153.00 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE (CFS) 
488.3 

PEAK ELEVATION(FEET) 
(DIVERT) 
(DIVERT) 
(DIVERT ) 
(DIVERT 
(DIVERT) 
(DIVERT) 
(DIVERT ) 
(DIVERT) 
(DIVERT) 
(DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 4.84 
.OO CFS .OO .64 .64 1.93 2.20 2.81 3.18 

8.40 CFS 3.29 3.30 3.33 3.32 3.59 3.69 3.84 
16.80 CFS 4.02 4.09 4.09 4.08 4.09 4.09 4.10 
25.20 CFS 4.27 4.29 4.44 4.47 4.47 4.48 4.46 
33.60 CFS 4.42 4.42 4.42 4.48 4.48 4.49 4.48 
42.00 CFS 4.43 4.42 4.42 4.42 4.47 4.48 4.74 
50.40 CFS 5.36 5.78 5.93 5.97 5.98 5.98 5.98 
58.80 CFS 5.98 5.98 5.98 5.98 5.98 , 5.98 5.98 
67.20 CFS 5.98 5.98 5.98 6.04 6.04 6.56 7.06 
75.60 CFS 7.83 8.00 8.11 8.12 8.12 8.12 8.10 
84 .OO CFS 8.13 9.34 9.35 10.28 10.61 10.70 10.71 
92.40 CFS 10.67 10.66 10.72 10.72 10.72 10.72 11.42 
100.80 CFS 14.04 16.88 17.51 18.48 18.85 20.07 21.21 
109.20 CFS 23.01 23.40 26.14 26.24 30.83 32.77 37.69 
117.60 CFS 5 7 249 254 434 488 433 369 
126.00 CFS 175 139 79 6 3 4 4 37 3 2 
134.40 CFS 25.04 20.52 19.70 17.87 17.16 16.00 15.00 
142.80 CFS 14.08 13.80 12.26 12.32 11.17 10.62 10.66 
151.20 CFS 11.13 10.89 10.99 10.61 10.46 10.07 9.76 
159.60 CFS 8.61 8.45 8.01 7.85 8.30 8.44 8.54 
168.00 CFS 8.30 7.34 7.19 6.17 5.92 5.85 5.93 
176.40 CFS 5.72 5.77 6.01 5.89 6.26 6.43 6.28 
184.80 CFS 5.76 6.01 5.91 6.28 6.44 6.14 5.86 
193.20 CFS 5.35 5.23 4.59 4.55 4.66 4.61 4.63 
201.60 CFS 4.46 4.71 4.59 4.43 4.51 4.51 4.62 
210.00 CFS 4.42 4.47 4.70 4.59 4.50 4.49 ' 4.26 
218.40 CFS 3.92 3.27 3.24 3.40 3.30 3.25 3.17 
226.80 CFS 3.38 3.32 3.08 3.20 2.85 2.67 2.81 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 10 

235.20 CFS 3.32 3.09 3.20 3.37 3.29 3.28 3.18 2.88 
243.60 CFS 1.47 1.26 .40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
237 CFS-HRS; 429.9 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 20. * * *  

OPERATION REACH 

PEAK TIME (HRS) 
121.80 

XSECTION 20 

PEAK DISCHARGE (CFS ) 
488.3 
12.4 
11.1 
11.0 
8.5 
6.0 
6.4 
6.0 
6.4 
4.7 

PEAK ELEVATION(FEET1 
2.45 
.13 
.11 
.11 
-09 
.06 
.06 
.06 
.07 
.05 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT ( C )  EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 



TR20 --------------------------------------------------------------------- SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 11 

PEAK TIME (HRS 1 
121.80 
145.48 
150.94 
153 .OO 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE (CFS) 
488.3 
12.4 
11.1 
11.0 
8.5 
6.0 
6.4 
6.0 
6.4 
4.7 

PEAK ELEVATION(FEET1 
1.54 
.08 
.07 
.07 
.05 
.04 
.04 
.04 
.04 
.03 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS) 
121.39 
126.52 
138.08 
143.32 
150.67 
154.88 
165.01 
174.70 
181.12 
186.90 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
461.9 (RUNOFF) 
63.0 (RUNOFF) 
13.8 (RUNOFF) 
11.7 (RUNOFF 1 
9.6 (RUNOFF ) 
8.5 (RUNOFF ) 
7.4 (RUNOFF ) 
5.3 (RUNOFF 1 
5.2 (RUNOFF ) 
5.2 * (RUNOFF 

* FIRST POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT 1.050 hr, DRAINAGE AREA = 3.94 
.OO CFS .OO 1.05 1.05 2.37 2.62 2.67 2.73 

8.40 CFS 2.62 2.62 2.72 2.73 3.06 3.25 3.25 
16.80 CFS 3.26 3.36 3.36 3.27 3.25 3.30 3.36 
25.20 CFS 3.57 3.57 3.67 3.67 3.61 3.57 3.57 
33.60 CFS 3.57 3.57 3.57 3.66 3.67 3.63 3.57 
42.00 CFS 3.57 3.57 3.57 3.57 3.64 3.67 3.91 
50.40 CFS 4.83 4.83 4.83 4.83 4.83 4.83 4.83 
58.80 CFS 4.83 4.83 4.83 4.83 4.83 4.83 4.83 
67.20 CFS 4.83 4.83 4.83 4.92 4.93 5.55 6.51 
75.60 CFS 6.51 6.51 6.61 6.61 6.55 6.51 6.51 
84.00 CFS 6.54 8.59 8.61 8.70 8.71 8.67 8.61 
92.40 CFS 8.61 8.61 8.71 8.71 8.65 8.61 9.50 
100.80 CFS 13.26 15.31 15.33 15.33 15.33 16.76 19.00 
109.20 CFS 19.00 19.00 23.26 23.41 27.69 30.13 33.19 
117.60 CFS 49 364 366 437 451 331 153 
126.00 CFS 59.84 59.84 34.19 32.54 26.67 23.10 22.09 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3t WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 12 

134.40 CFS 17.77 
142.80 CFS 11.55 
151.20 CFS 9.44 
159.60 CFS 6.30 
168.00 CFS 6.28 
176.40 CFS 4.20 
184.80 CFS 4.20 
193.20 CFS 4.20 
201.60 CFS 3.17 
210.00 CFS 3.15 
218.40 CFS 3.14 
226.80 CFS 3.15 
235.20 CFS 3.13 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 4251 CFS-HRS; 351.3 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .88) FOR SUBWATERSHED XSECTION 3. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.3%. * * * 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS) 
122.60 
144.45 
151.93 
166.33 
175.98 
182.27 
189.57 
204.49 
209.58 
214.02 

PEAK DISCHARGE (CFS) 
444.1 
11.7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.61 WATERSHED INCHES; 4102 CFS-HRS; 

PEAK ELEVATION(FEET) 
2.56 
.88 
.85 
.81 
.77 
.77 
.77 
.64 
.64 
.64 

339.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 



TR20 --------------------------------------------------------------------- scs - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 13 

PEAK TIME (HRS) 
123.73 
145.53 
153.06 

PEAK DISCHARGE(CFS) 
437.4 
11.6 

PEAK ELEVATION(FEET1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.65 WATERSHED INCHES; 4198 CFS-HRS; 347.0 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. ***  

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) 
437.4 
11.6 
9.4 
7.2 
5.2 
5.2 
5.3 
4.1 
4.1 
4.1 

PEAK ELEVATION(FEET) 
1.44 
.07 
.06 
.05 
.03 
.03 
.03 
.03 
.03 
.03 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.65 WATERSHED INCHES; 4198 CFS-HRS; 347.0 ACRE-FEET? 

OPERATION RUNOFF XSECTION 4 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 14 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) 
245.1 
7.3 
6.1 
4.5 
3.9 
2.2 
2.2 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
( RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.06 
.OO CFS .OO .55 .55 1.25 1.38 1.41 1.44 

8.40 CFS 1.38 1.38 1.43 1.44 1.63 1.72 1.72 
16.80 CFS 1.72 1.77 1.77 1.72 1.72 1.74 1.77 
25.20 CFS 1.88 1.88 1.93 1.94 1.90 1.88 1.88 
33.60 CFS 1.88 1.88 1.88 1.93 1.94 1.91 1.88 
42.00 CFS 1.88 1.88 1.88 1.88 1.92 1.94 2.09 
50.40 CFS 2.55 2.55 2.55 2.55 2.55 2.55 2.55 
58.80 CFS 2.55 2.55 2.55 2.55 2.55 2.55 2.55 
67.20 CFS 2.55 2.55 2.55 2.59 2.60 2.97 3.43 
75.60 CFS 3.43 3.43 3.48 3.49 3.45 3.43 3.43 
84.00 CFS 3.47 4.54 4.54 4.58 4.59 4.57 4.54 
92.40 CFS 4.54 4.54 4.59 4.59 4.56 4.54 5.24 
100.80 CFS 6.98 8.08 8.08 8.08 8.08 9.01 10.02 
109.20 CFS 10.02 10.02 12.18 12.34 14.81 15.88 18.22 
117.60 CFS 29.21 189.88 193.12 230.82 237.94 161.93 80.79 
126.00 CFS 31.54 31.45 18.30 17.15 13.66 12.17 11.39 
134.40 CFS 9.29 7.25 7.19 7.19 7.19 ' 6.41 5.53 
142.80 CFS 6.09 6.06 4.55 4.43 4.43 4.43 4.57 
151.20 CFS 4.95 4.44 4.43 4.43 4.43 4.18 3.87 
159.60 CFS 3.32 3.32 3.32 3.32 3.68 3.87 3.75 
168.00 CFS 3.29 2.77 2.77 2.31 2.21 2.46 2.77 
176.40 CFS 2.21 2.21 2.75 2.77 2.77 2.77 2.62 
184.80 CFS 2.23 2.77 2.77 2.77 2.77 2.51 2.21 
193.20 CFS 2.21 2.21 1.68 1.66 2.03 2.21 2.06 
201.60 CFS 1.66 2.21 2.21 1.75 1.66 1.92 2.21 
210.00 CFS 1.66 1.66 2.18 2.21 1.83 1.66 1.66 
218.40 CFS 1.64 1.12 1.11 1.57 1.66 1.39 1.11 
226.80 CFS 1.66 1.66 1.15 1.11 1.11 1.11 1.26 
235.20 CFS 1.63 1.12 1.11 1.57 1.66 1.40 1.11 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
1.67 WATERSHED INCHES; 2219 CFS-HRS; 183.4 ACRE-FEET. 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 15 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .79) FOR SUBWATERSHED XSECTION 4. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.0%. * * *  

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS) 
80.58 
122.26 
145.46 
153.05 
166.39 
189.08 
214.94 
229.70 
237.42 
241.03 

PEAK DISCHARGE (CFS) 
10.0 
578.6 
16.1 
13.8 
10.5 
7.9 
5.8 
4.2 
4.1 
4.1 

PEAK ELEVATION(FEET1 
(NULL) \ 

(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 6.00 SQ.MI 
.OO CFS .OO .55 .55 1.92 2.32 3.27 3.82 4.01 

8.40 CFS 4.07 4.09 4.09 4.07 4.32 4.43 4.65 4.86 
16.80 CFS 4.94 5.01 5.02 5.04 5.06 5.04 5.04 5.07 
25.20 CFS 5.21 5.24 5.43 5.48 5.53 5.54 5.51 5.47 
33.60 CFS 5.46 5.45 5.45 5.50 5.51 5.53 5.54 5.52 
42 .OO CFS 5.48 5.46 5.45 5.45 5.49 5.51 5.70 6.20 
50.40 CFS 6.37 7.02 7.27 7.34 7.37 7.37 7.37 7.37 
58.80 CFS 7.37 7.37 7.37 7.37 7.37 7.37 7.37 7.37 
67.20 CFS 
75.60 CFS 
84.00 CFS 
92.40 CFS 
100.80 CFS 
109.20 CFS 
117.60 CFS 
126.00 CFS 
134.40 CFS 
142.80 CFS 
151.20 CFS 
159.60 CFS 
168.00 CFS 
176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 
210.00 CFS 
218.40 CFS 
226.80 CFS 
235.20 CFS 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 16 

243.60 CFS 2.36 2.07 .73 .22 

RUNOFF ABOVE BASEFLOW> (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 6418 CFS-HRS; 530.4 ACRE-FEET. 

PEAK TIME (HRS) 
122.01 
145.47 
153.03 
166.06 
175.15 
178.35 
181.83 
185.71 
188.96 
214.86 

PEAK DISCHARGE(CFS) 
1061.9 
28.5 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO 1.19 1.19 

8.40 CFS 7.36 7.40 7.42 
16.80 CFS 8.96 9.10 9.12 
25.20 CFS 9.49 9.54 9.87 
33.60 CFS 9.88 9.87 9.87 
42.00 CFS 9.91 9.88 9.87 
50.40 CFS 11.73 12.80 13.20 
58.80 CFS 13.35 13.35 13.35 
67.20 CFS 13.35 13.35 13.35 
75.60 CFS 17.36 17.82 18.07 
84.00 CFS 18.11 20.38 20.42 
92.40 CFS 23.84 23.82 23.92 
100.80 CFS 30.20 36.75 38.41 
109.20 CFS 51.07 52.13 57.24 
117.60 CFS 118 479 494 
126 .OO CFS 436 342 195 
134.40 CFS 57.42 47.43 45.22 
142.80 CFS 31.48 30.65 28.08 
151.20 CFS 24.62 24.45 24.77 
159.60 CFS 19.55 19.16 18.01 
168.00 CFS 18.74 16.71 16.34 
176.40 CFS 12.92 13.10 13.29 
184.80 CFS 13.11 13.30 12.97 
193.20 CFS 12.03 11.72 10.49 
201.60 CFS 10.13 10.38 10.06 
210.00 CFS 10.01 10.20 10.36 
218.40 CFS 8.77 7.55 7.49 
226.80 CFS 7.40 7.19 7.04 
235.20 CFS 7.19 7.03 7.34 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 10.84 
3.85 4.52 6.08 7.00 
7.39 7.91 8.12 8.49 
9.12 9.15 9.13 9.14 
9.96 10.00 10.02 9.96 
9.97 9.99 10.02 10.02 
9.87 9.95 9.99 10.44 
13.31 13.34 13.35 13.35 
13.35 13.35 13.35 13.35 
13.45 13.47 ,14.42 15.41 
18.11 18.14 18.15 18.09 
22.71 23.58 23.86 23.93 
23.92 23.94 23.95 25.32 
41.00 41.99 44.34 46.53 
57.56 67.36 71.55 81.92 
915 1058 997 886 
151 104 8 6 7 3 

40.37 38.49 36.20 34.21 
28.21 25.17 23.80 23.72 
23.79 23.39 22.67 22.04 
17.58 18.31 18.62 19.00 
14.13 13.50 13.04 13.07 
12.96 13.90 14.33 14.12 
13.95 14.35 13.87 13.31 
10.42 10.25 10.10 10.30 
10.03 10.26 10.05 10.13 
10.05 10.15 10.24 9.67 
7.44 7.17 7.34 7.28 
7.36 6.44 5.99 6.21 
7.39 7.16 7.37 7.28 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scs - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 17 

243.60 CFS 3.83 3.33 1.14 .32 

RUNOFF ABOVE BASEFLOW, (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
122.01 
145.47 
153.03 
166.06 
175.15 
178.35 
181.83 
185.71 
188.96 
214.86 

PEAK DISCHARGE (CFS) 
1061.9 
28.5 
24.8 
19.0 
13.2 
13.3 
14.3 
13.3 
14.4 
10.3 

PEAK ELEVATION(FEET1 
(DIVERT ) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT ) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 10.84 
.OO CFS -00 1.19 1.19 3.85 4.52 6.08 7.00 

8.40 CFS 7.36 7.40 7.42 7.39 7.91 8.12 8.49 
16.80 CFS 8.96 9.10 9.12 9.12 9.15 9.13 9.14 
25.20 CFS 9.49 9.54 9.87 9.96 10.00 10.02 9.96 
33.60 CFS 9.88 9.87 9.87 9.97 9.99 10.02 10.02 
42.00 CFS 9.91 9.88 9.87 9.87 9.95 9.99 10.44 
50.40 CFS 11.73 12.80 13.20 13.31 13.34 13.35 13.35 
58.80 CFS 13.35 13.35 13.35 13.35 13.35 13.35 13.35 
67.20 CFS 13.35 13.35 13.35 13.45 13.47 '14.42 15.41 
75.60 CFS 17.36 17.82 18.07 18.11 18.14 18.15 18.09 
84.00 CFS 18.11 20.38 20.42 22.71 23.58 23.86 23.93 
92.40 CFS 23.84 23.82 23.92 23.92 23.94 23.95 25.32 
100.80 CFS 30.20 36.75 38.41 41.00 41.99 44.34 46.53 
109.20 CFS 51.07 52.13 57.24 57.56 67.36 71.55 81.92 
117.60 CFS 118 479 494 915 1058 997 886 
126.00 CFS 436 342 195 151 104 86 73 
134.40 CFS 57.42 47.43 45.22 40.37 38.49 36.20 34.21 
142.80 CFS 31.48 30.65 28.08 28.21 25.17 23.80 23.72 
151.20 CFS 24.62 24.45 24.77 23.79 23.39 22.67 22.04 
159.60 CFS 19.55 19.16 18.01 17.58 18.31 18.62 19.00 
168.00 CFS 18.74 16.71 16.34 14.13 13.50 13.04 13.07 
176.40 CFS 12.92 13.10 13.29 12.96 13.90 14.33 14.12 
184.80 CFS 13.11 13.30 12.97 13.95 14.35 13.87 13.31 
193.20 CFS 12.03 11.72 10.49 10.42 10.25 10.10 10.30 
201.60 CFS 10.13 10.38 10.06 10.03 10.26 10.05 10.13 
210.00 CFS 10.01 10.20 10.36 10.05 10.15 10.24 9.67 
218.40 CFS 8.77 7.55 7.49 7.44 7.17 7.34 7.28 
226.80 CFS 7.40 7.19 7.04 7.36 6.44 5.99 6.21 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3t WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 18 

235.20 CFS 7.19 7.03 7.34 7.39 7.16 7.37 7.28 6.69 
243.60 CFS 3.83 3.33 1.14 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW + + *  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
238 CFS-HRS; 960.3 ACRE-FEET. 

***  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 45. * * *  

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) 
122.01 
145.47 
153.03 
166.06 
175.15 
178.35 
181.83 
185.71 
188.96 
214.86 

PEAK DISCHARGE(CFS1 
1061.9 
28.5 
24.8 
19.0 

PEAK ELEVATION(FEET) 
2.32 
.17 
.15 
.11 
.08 
.08 
.09 
.08 
.09 
.06 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS) 
121.27 
143.18 
150.54 
169.58 
174.29 
181.13 
188.48 
212.62 
234.63 
239.03 

PEAK DISCHARGE(CFS) 
178.9 
4.5 
3.7 
2.1 
2.0 
2.1 
2.1 
1.7 
1.2 
1.2 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) - 
(RUNOFF ) 
(RUNOFF ) 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 19 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME IXCREMENT = 1.050 
2.10 CFS .41 .95 1.02 
10.50 CFS 1.06 1.06 1.22 
18.90 CFS 1.30 1.26 1.26 
27.30 CFS 1.42 1.42 1.39 
35.70 CFS 1.39 1.42 1.42 
44.10 CFS 1.38 1.38 1.42 
52.50 CFS 1.87 1.87 1.87 
60.90 CFS 1.87 1.87 1.87 
69.30 CFS 1.87 1.91 1.91 
77.70 CFS 2.56 2.56 2.53 
86.10 CFS 3.34 3.37 3.38 
94.50 CFS 3.38 3.38 3.34 
102.90 CFS 5.94 5.94 5.94 
111.30 CFS 9 9 12 
119.70 CFS 144 175 175 
128.10 CFS 12.62 12.62 9.38 
136.50 CFS 5.29 5.29 5.29 
144.90 CFS 3.29 3.26 3.26 
153.30 CFS 3.26 3.26 3.26 
161.70 CFS 2.44 2.44 2.76 
170.10 CFS 2.04 1.66 1.63 
178.50 CFS 2.04 2.04 2.04 
186.90 CFS 2.04 2.04 2.04 
195.30 CFS 1.22 1.22 1.63 
203.70 CFS 1.61 1.22 1.22 
212.10 CFS 1.63 1.63 1.28 
220.50 CFS .81 1.19 1.22 
228.90 CFS -83 .81 .81 
237.30 CFS .81 1.18 1.22 

ALTERNATE = 1, STORM 
hr , DRAINAGE AREA = 
1.04 1.06 1.05 
1.26 1.26 1.26 
1.29 1.30 1.33 
1.38 1.38 1.38 
1.39 1.38 1.38 
1.42 1.68 1.87 
1.87 1.87 1.87 
1.87 1.87 1.87 
2.31 2.52 2.52 
2.52 2.52 2.52 
3.35 3.34 3.34 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.68 WATERSHED INCHES; 1598 CFS-HRS; 132.0 ACRE-FEET 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .47) FOR SUBWATERSHED XSECTION 6. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.3%. * * * 

OPERATION REACH XSECTION 60 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 20 

PEAK TIME ( HRS ) 
122.40 
144.39 
151.78 
165.88 
182.19 
189.53 

PEAK DISCHARGE (CFS) 
180.7 
4.5 
3.7 
2.8 
2.1 
2.1 
1.6 
1.2 
1.2 
1.2 

PEAK ELEVATION(FEET) 
2.78 
.11 
.09 
.07 
.05 
.05 
.04 
.03 
.03 
.03 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 1587 CFS-HRS; 131.1 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 67. * * *  

OPERATION REACH XSECTION 67 

PEAK TIME (HRS) 
122.40 
144.39 
151.78 
165.88 
182.19 
189.53 
213.87 
223.45 
228.53 
235.83 

PEAK DISCHARGE(CFS) 
180.7 

PEAK ELEVATIONtFEET) 
1.83 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 1587 CFS-HRS; 131.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 21 

PEAK TIME (HRS) 
122.07 
152.80 
166.01 
175.28 
181.83 
186.13 
188.96 
214.17 
229.44 
240.47 

PEAK DISCHARGE (CFS) 
1233.0 
28.2 
21.8 
15.2 

PEAK ELEVATION (FEET ) 
(NULL) 
(NULL) 
(NULL) 
( NULL ) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 12.31 
.OO CFS .OO 1.19 1.52 4.24 5.36 7.06 8.03 

8.40 CFS 8.41 8.42 8.44 8.44 8.97 9.31 9.73 
16.80 CFS 10.22 10.37 10.41 10.42 10.42 10.40 10.43 
25.20 CFS 10.81 10.91 11.25 11.37 11.42 11.41 11.35 
33.60 CFS 11.26 11.25 11.25 11.36 11.41 11.44 11.41 
42.00 CFS 11.29 11.26 11.25 11.25 11.34 11.40 11.86 
50.40 CFS 13.55 14.66 15.07 15.18 15.21 15.22 15.22 
58.80 CFS 15.22 15.22 15.22 15.22 15.22 15.22 15.22 
67.20 CFS 15.22 15.22 15.22 15.33 15.37 16.33 17.63 
75.60 CFS 19.87 20.34 20.59 20.66 20.70 20.69 20.62 
84.00 CFS 20.64 22.95 23.60 26.01 26.94 27.24 27.28 
92.40 CFS 27.18 27.15 27.26 27.29 27.32 27.30 28.66 
100.80 CFS 35.12 41.97 44.21 46.92 47.93 50.28 53.35 
109.20 CFS 58 59 65 66 76 83 . 93 
117.60 CFS 135 522 616 1054 1226 1171 987 
126.00 CFS 485 371 218 166 117 96 82 
134.40 CFS 64.59 54.13 50.80 45.72 43.80 '41.49 38.84 
142.80 CFS 35.67 35.07 32.51 31.73 28.48 27.06 26.98 
151.20 CFS 28.23 28.08 28.10 27.06 26.65 25.93 25.09 
159.60 CFS 22.33 21.67 20.46 20.03 20.75 21.32 21.82 
168.00 CFS 21.23 19.13 18.45 16.18 15.24 14.69 14.92 
176.40 CFS 14.84 14.79 14.95 14.91 15.92 16.36 16.15 
184.80 CFS 14.78 15.01 14.94 15.97 16.38 15.91 15.08 
193.20 CFS 13.67 13.35 12.08 11.71 11.49 11.65 11.91 
201.60 CFS 11.39 11.69 11.62 11.62 11.56 11.28 11.61 
210.00 CFS 11.51 11.47 11.63 11.61 11.77 11.59 10.91 
218.40 CFS 9.99 8.71 8.38 8.27 8.28 8.53 8.28 
226.80 CFS 8.31 8.34 8.25 8.26 7.27 6.81 7.02 
235.20 CFS 8.35 8.24 8.24 8.22 8.27 8.57 8.29 
243.60 CFS 4.48 3.46 1.16 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66WATERSHEDINCHES; 13207CFS-HRS; ~ O ~ ~ . ~ A C R E - F E E T .  

OPERATION RUNOFF XSECTION 5 



TR20 ---------------------------------------------L----------------------- SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/" 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 1 JOB NO. 1 PAGE 22 

PEAK TIME (HRS) 
78.28 
121.36 
138.08 
143.30 
150.60 
164.86 
174.64 
180.43 
188.48 
208.22 

PEAK DISCHARGE (CFS) 
8.1 

569.3 
16.9 
14.3 
11.7 
9.0 
6.5 
6.4 
6.5 
5.2 

PEAK ELEVATION (FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 4.7 8 SQ .MI. 
.OO CFS .OO 1.28 1.28 2.92 3.21 3.27 3.34 3.32 

8.40 CFS 3.21 3.21 3.33 3.34 3.76 3.98 3.98 3.98 
16.80 CFS 3.98 4.11 4.11 4.00 3.98 4.04 4.11 4.14 
25.20 CFS 4.37 4.37 4.48 4.49 4.41 4.37 4.37 4.37 
33.60 CFS 4.37 4.37 4.37 4.47 4.49 4.43 4.37 4.37 
42 .OO CFS 4.37 4.37 4.37 4.37 4.46 4.49 4.87 5.91 
50.40 CFS 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 
58.80 CFS 5.91 5.91 5.91 5.91 5.91 5.91 5.91 5.91 
67.20 CFS 5.91 5.91 5.91 6.01 6.03 6.91 7.96 7.96 
75.60 CFS 7.96 7.96 8.08 8.09 8.00 7.96 7.96 7.96 
84.00 CFS 8.07 10.47 10.53 10.64 10.66 10.60 10.53 10.53 
92.40 CFS 10.53 10.53 10.65 10.66 10.57 10.53 12.17 16.18 
100.80 CFS 16.22 18.72 18.75 18.75 18.75 20.91 23.24 23.24 
109.20 CFS 23.24 23.31 28.33 28.63 34.05 36.85 41.93 55.47 
117.60 CFS 6 2 448 448 537 552 373 187 174 
126.00 CFS 73.19 72.66 42.18 39.80 32.11 ,28.25 26.69 21.83 
134.40 CFS 21.61 16.69 16.69 16.69 16.69 14.82 12.84 13.01 
142.80 CFS 14.12 14.10 10.56 10.27 10.27 10.27 10.59 11.56 
151.20 CFS 11.48 10.28 10.27 10.27 10.27 9.67 8.99 8.82 
159.60 CFS 7.70 7.70 7.70 7.70 8.62 8.99 8.63 7.70 
168.00 CFS 7.63 6.44 6.42 5.35 5.14 5.72 6.42 6.27 
176.40 CFS 5.14 5.14 6.36 6.42 6.42 6.42 6.04 5.14 
184.80 CFS 5.20 6.39 6.42 6.42 6.42 5.83 5.14 5.14 
193.20 CFS 5.14 5.14 3.89 3.85 4.72 5.14 4.76 3.85 
201.60 CFS 3.89 5.11 5.14 4.05 3.85 4.46 5.14 4.97 
210.00 CFS 3.85 3.86 5.08 5.14 4.29 3.85 3.85 3.85 
218.40 CFS 3.85 2.57 2.57 3.66 3.85 3.23 2.57 2.73 
226.80 CFS 3.85 3.83 2.65 2.57 2.57 2.57 2.90 3.85 
235.20 CFS 3.81 2.57 2.57 3.65 3.85 3.22 2.57 2.25 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
1.67 WATERSHED INCHES; 5155 CFS-HRS; 426.0 ACRE-FEET. 
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* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .78) FOR SUBWATERSHED XSECTION 5. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.1%. * * * 

OPERATION RUNOFF XSECTION 7 

PEAK TIME ( HRS ) 
121.49 
143.33 
150.66 
165.11 
174.73 
180.93 
188.48 
192.68 
208.35 
212.82 

PEAK DISCHARGE (CFS) 
403.1 
10.5 
8.4 
6.5 
4.7 
4.6 
4.7 
3.7 
3.8 
3.7 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 3.48 
.OO CFS .OO .90 .93 1.92 2.32 2.35 2.41 

8.40 CFS 2.32 2.32 2.40 2.41 2.65 2.87 2.87 
16.80 CFS 2.88 2.96 2.97 2.90 2.87 2.90 2.97 
25.20 CFS 3.15 3.15 3.23 3.25 3.20 3.15 3.15 
33.60 CFS 3.15 3.15 3.15 3.22 3.25 3.22 3.15 
42 .OO CFS 3.15 3.15 3.15 3.15 3.20 3.25 3.39 
50.40 CFS 4.27 4.27 4.27 4.27 4.27 4.27 4.27 
58.80 CFS 4.27 4.27 4.27 4.27 4.27 4.27 4.27 
67.20 CFS 4.27 4.27 4.27 4.33 4.36 , 4.79 5.75 
75.60 CFS 5.75 5.75 5.83 5.84 5.79 5.75 5.75 
84.00 CFS 5.79 7.52 7.60 7.67 7.70 7.67 7.60 
92.40 CFS 7.60 7.60 7.69 7.70 7.65 7.60 8.19 
100.80 CFS 11.70 13.48 13.54 13.54 13.54 14.58 16.78 
109.20 CFS 16.78 16.78 20.14 20.68 23.74 26.61 28.86 
117.60 CFS 4 3 311 324 377 399 317 135 
126 .OO CFS 53.45 52.79 32.22 28.75 24.51 20.40 19.64 
134.40 CFS 15.69 12.24 12.05 12.05 12.05 11.18 9.27 
142.80 CFS 10.19 10.20 7.75 7.42 7.42 7.42 7.55 
151.20 CFS 8.33 7.45 7.42 7.42 7.42 7.12 6.49 
159.60 CFS 5.57 5.56 5.56 5.56 6.04 6.49 6.34 
168.00 CFS 5.56 4.67 4.64 3.97 3.71 4.00 4.64 
176.40 CFS 3.72 3.71 4.50 4.64 4.64 4.64 4.48 
184.80 CFS 3.73 4.59 4.64 4.64 4.64 4.35 3.71 
193.20 CFS 3.71 3.71 2.89 2.78 3.25 3.71 3.58 
201.60 CFS 2.80 3.68 3.71 3.06 2.78 3.08 3.71 
210.00 CFS 2.79 2.78 3.60 3.71 3.23 2.78 2.78 
218.40 CFS 2.78 1.88 1.85 2.52 2.78 2.49 1.85 1.92 
226.80 CFS 2.77 2.78 1.99 1.85 1.85 1.85 2.01 2.78 
235.20 CFS 2.77 1.90 1.85 2.51 2.78 2.50 1.85 1.76 
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243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.68 WATERSHED INCHES; 3762 CFS-HRS; 310.9 ACRE-FEET 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( 1.01) FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -1.1%. * * 

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS ) 
121.40 
138.08 
143.32 
150.63 
164.97 
174.68 
180.84 
188.48 
208.28 
212.74 

PEAK DISCHARGE(CFS1 
971.9 
29.1 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HRS 
.oo 

8.40 
16.80 
25.20 
33.60 
42.00 
50.40 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = 1.050 

CFS .OO 2.18 2.21 
CFS 5.53 5.53 5.73 
CFS 6.86 7.07 7.08 
CFS 7.52 7.52 7.72 
CFS 7.52 7.52 7.52 
CFS 7.52 7.52 7.52 
CFS 10.17 10.17 10.17 

ALTERNATE = 1, STORM = 1 
hr . DRAINAGE AREA = 8.26 SQ.MI. 
4.84 5.53 5.62 5.75 5.73 
5.75 6.41 6.85 6.85 6.85 
6.90 6.85 6.95 7.08 7.12 
7.74 7.61 7.52 7.52 7.52 
7.69 7.74 , 7.65 7.52 7.52 
7.52 7.66 7.74 8.26 10.17 
10.17 10.17 10.17 10.17 10.17 

58.80 CFS 10.17 10.17 10.17 10.17 10.17 10.17 10.17 10.17 
67.20 CFS 10.17 10.17 10.17 10.35 10.39 11.70 13.71 13.71 
75.60 CFS 
84.00 CFS 
92.40 CFS 
100.80 CFS 
109.20 CFS 
117.60 CFS 
126.00 CFS 
134.40 CFS 
142.80 CFS 
151.20 CFS 
159.60 CFS 
168.00 CFS 
176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 
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210.00 CFS 6.64 6.64 8.68 8.84 7.52 6.63 6.63 6.63 
218.40 CFS 6.63 4.45 4.42 6.18 6.63 5.71 4.42 4.64 
226.80 CFS 6.62 6.61 4.64 4.42 4.42 4.42 4.91 6.63 
235.20 CFS 6.58 4.47 4.42 6.16 6.63 ' 5.72 4.42 4.01 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 8917 CFS-HRS; 736.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS) 
121.69 

PEAK DISCHARGE (CFS) 
2179.1 
60.0 
48.2 
37.0 
26.3 
27.4 
27.5 
20.6 
20.8 
20.8 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO 3.38 3.73 

8.40 CFS 13.94 13.95 14.17 
16.80 CFS 17.08 17.44 17.49 
25.20 CFS 18.33 18.43 18.97 
33.60 CFS 18.78 18.77 18.77 
42.00 CFS 18.81 18.78 18.77 
50.40 CFS 23.72 24.83 25.24 
58.80 CFS 25.39 25.39 25.39 
67.20 CFS 25.39 25.39 25.39 
75.60 CFS 33.58 34.05 34.50 
84.00 CFS 34.49 40.94 41.73 
92.40 CFS 45.31 45.29 45.60 
100.80 CFS 63.04 74.17 76.49 
109.20 CFS 98 100 113 
117.60 CFS 240 1281 1387 
126.00 CFS 612 496 293 
134.40 CFS 102 83 80 
142.80 CFS 59.99 59.37 50.82 
151.20 CFS 48.04 45.80 45.79 
159.60 CFS 35.61 34.94 33.73 
168.00 CFS 34.42 30.24 29.51 
176.40 CFS 23.70 23.63 25.80 
184.80 CFS 23.71 25.99 26.00 
193.20 CFS 22.51 22.19 18.86 
201.60 CFS 18.08 20.48 20.46 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 20.57 SQ.MI. 
9.09 10.89 12.68 13.78 14.08 
14.19 15.38 16.17 16.59 16.95 
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210.00 CFS 18.16 18.12 20.31 20.45 19.28 18.22 17.55 16.88 
218.40 CFS 16.62 13.16 12.80 14.45 14.92 14.25 12.70 12.65 
226.80 CFS 14.93 - 14.96 12.89 12.68 11.69 11.23 11.94 14.61 
235.20 CFS 14.93 12.71 12.66 14.39 14.90 14.29 12.71 11.55 
243.60 CFS 4.48 3.46 1.16 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 22124 CFS-HRS; 1828.3 ACRE-FEET. 

--- XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1204.6 FEET) CAN 
ADD 1.174 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 1124.43 AC-FT ( .08 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1203.69. * 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS ) 
.oo 

138.84 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
50.5 1204.56 
71.0 1208.85 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 47 CFS 
RESVOR ( 66. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
-00 CFS 50.46 50.37 50.28 

8.40 CFS 49.84 49.77 49.70 
16.80 CFS 49.32 49.25 49.19 
25.20 CFS 48.83 48.77 48.72 
33.60 CFS 48.38 48.32 48.26 
42.00 CFS 47.91 47.84 47.77 
50.40 CFS 47.37 47.31 47.25 
58.80 CFS 46.94 46.88 46.83 
67.20 CFS 46.52 46.47 46.42 
75.60 CFS 46.16 46.13 46.10 
84.00 CFS 45.93 45.91 45.90 
92.40 CFS 45.88 45.88 45.88 
100.80 CFS 45.94 46.00 46.07 
109.20 CFS 46.67 46.79 46.94 
117.60 CFS 48.43 49.79 52.25 
126.00 CFS 68.58 69.40 69.95 
134.40 CFS 70.90 70.94 70.96 
142.80 CFS 70.92 70.90 70.88 
151.20 CFS 70.64 70.60 70.55 
159.60 CFS 70.27 70.21 70.15 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 20.57 SQ.MI. 
50.20 50.12 50.05 49.98 49.91 
49.63 49.57 49.50 49.44 49.38 
49.13 49.07 49.01 48.95 48.89 
48.66 48.60 48.55 48.49 48.43 
48.21 48.15 48.10 48.04 47.98 
47.70 47.63 47.56 47.49 47.42 
47.20 47.15 47.09 47.04 46.99 
46.78 46.73 46.67 46.62 46.57 
46.36 46.31 46.27 46.23 46.19 
46.07 46.04 46.02 45.99 45.96 
45.89 45.89 45.89 45.89 45.89 
45.88 45.88 45.88 45.88 45.90 
46.15 46.23 46.32 46.43 46.54 
47.10 47.29 47.52 47.78 48.10 
55.36 59.04 62.51 65.21 67.22 
70.28 70.51 70.66 70.77 70.85 
70.97 70.97 70.97 70.96 70.94 
70.84 70.80 70.76 70.72 70.67 
70.51 70.47 70.42 70.37 70.32 
70.08 70.02 69.97 69.91 69.85 
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168.00 CFS 69.79 69.73 69.66 69.59 69.52 69.44 69.36 69.29 
176.40 CFS 69.22 69.14 69.06 68.99 68.92 68.85 68.78 68.70 
184.80 CFS 68.63 - 68.55 68.48 68.41 68.34 68.27 68.20 68.12 
193.20 CFS 68.05 67.97 67.89 67.80 67.72 67.64 67.56 67.48 
201.60 CFS 67.40 67.31 67.24 67.15 67.07 66.99 66.91 66.83 
210.00 CFS 66.75 66.67 66.59 66.51 66.43 66.35 66.26 66.18 
218.40 CFS 66.09 66.00 65.90 65.81 65.72 65.63 65.54 65.44 
226.80 CFS 65.35 65.26 65.17 65.08 64.99 64.89 64.80 64.70 
235.20 CFS 64.62 64.53 64.43 64.34 64.26 64.17 64.08 63.99 
243.60 CFS 63.89 63.78 63.67 63.56 63.45 63.34 63.22 63.11 
252.00 CFS 63.00 62.89 62.78 62.67 62.55 62.44 62.33 62.22 
260.40 CFS 62.11 62.00 61.89 61.78 61.67 61.56 61.46 61.35 
268.80 CFS 61.24 61.13 61.02 60.91 60.80 60.70 60.59 60.48 
277.20 CFS 60.37 60.27 60.16 60.05 59.95 59.84 59.74 59.63 
285.60 CFS 59.52 59.42 59.31 59.21 59.10 59.00 58.89 58.79 
294.00 CFS 58.69 58.58 58.48 58.37 58.27 58.17 58.06 57.96 
302.40 CFS 57.86 57.76 57.65 57.55 57.45 57.35 57.25 57.14 
310.80 CFS 57.04 56.94 56.84 56.74 56.63 56.52 56.41 56.30 
319.20 CFS 56.20 56.09 55.98 55.87 55.77 55.66 55.55 55.45 
327.60 CFS 55.34 55.24 55.13 55.03 54.92 54.81 54.71 54.61 
336.00 CFS 54.50 54.40 54.29 54.19 54.09 53.98 53.88 53.78 
344.40 CFS 53.67 53.57 53.47 53.37 53.26 53.16 53.06 52.96 
352.80 CFS 52.86 52.76 52.66 52.55 52.45 52.35 52.25 52.15 
361.20 CFS 52.05 51.95 51.86 51.76 51.66 51.56 51.46 51.36 
369.60 CFS 51.26 51.17 51.07 50.97 50.87 50.77 50.68 50.58 
378.00 CFS 50.48 50.39 50.29 50.20 50.10 50.00 49.91 49.81 
386.40 CFS 49.72 49.62 49.53 49.43 49.34 49.24 49.15 49.06 
394.80 CFS 48.96 48.87 48.77 48.68 48.59 48.50 48.40 48.31 
403.20 CFS 48.22 48.13 48.03 47.93 47.81 47.69 47.57 47.46 
411.60 CFS 47.34 47.23 47.11 47.00 46.88 46.77 46.65 46.54 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.79 WATERSHED INCHES; 23762 CFS-HRS; 1963.7 ACRE-FEET. 

- - -  STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 1.00 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = 1.050 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 1 

OPERATION RUNOFF XSECTION 1 
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PEAK TIME (HRS) 
121.40 
138.08 
143.29 
150.61 
164.99 
174.63 
179.55 
187.64 
192.22 
208.25 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
290.4 (RUNOFF) 
8.7 (RUNOFF ) 
7.3 (RUNOFF ) 
6.0 (RUNOFF 
4.6 (RUNOFF ) 
3.3 (RUNOFF ) 
3.3 (RUNOFF) 
3.3 (RUNOFF ) 
2.6 (RUNOFF) 
2.7 (RUNOFF 

* FIRST POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.46 
.OO CFS .OO .66 .66 1.45 1.65 1.68 1.72 

8.40 CFS 1.65 1.65 1.71 1.72 1.92 2.05 2.05 
16.80 CFS 2.05 2.11 2.11 2.06 2.05 2.08 2.11 
25.20 CFS 2.25 2.25 2.31 2.31 2.27 2.25 2.25 
33.60 CFS 2.25 2.25 2.25 2.30 2.31 2.29 2.25 
42.00 CFS 2.25 2.25 2.25 2.25 2.29 2.31 2.48 
50.40 CFS 3.04 3.04 3.04 3.04 3.04 3.04 3.04 
58.80 CFS 3.04 3.04 3.04 3.04 3.04 3.04 3.04 
67.20 CFS 3.04 3.04 3.04 3.09 3.11 3.51 4.10 
75.60 CFS 4.10 4.10 4.16 4.16 4.12 4.10 4.10 
84.00 CFS 4.11 5.40 5.42 5.47 5.48 5.46 5.42 
92.40 CFS 5.42 5.42 5.48 5.48 5.44 5.42 6.18 
100.80 CFS 8.41 9.58 9.65 9.65 9.65 10.62 11.96 
109.20 CFS 11.96 12.01 14.43 14.74 17.28 18.96 21.33 
117.60 CFS 33.56 229.35 230.66 273.71 284.13 207.45 96.47 
126.00 CFS 38.02 37.66 22.09 20.48 16.69 14.54 13.75 
134.40 CFS 11.10 8.71 8.59 8.59 8.59 7.72 6.61 
142.80 CFS 7.27 7.25 5.50 5.29 5.29 5.29 5.46 
151.20 CFS 5.91 5.31 5.29 5.29 5.29 5.02 4.63 
159.60 CFS 3.96 3.96 3.96 3.96 4.38 4.63 4.48 
168.00 CFS 3.95 3.32 3.30 2.79 2.64 2.93 3.30 
176.40 CFS 2.65 2.64 3.25 3.30 3.30 3.30 3.13 
184.80 CFS 2.68 3.27 3.30 3.30 3.30 3.03 2.64 
193.20 CFS 2.64 2.63 2.05 1.98 2.38 2.64 2.49 
201.60 CFS 1.99 2.64 2.64 2.11 1.98 2.26 2.64 
210.00 CFS 1.99 1.98 2.58 2.64 2.22 1.98 1.98 
218.40 CFS 1.95 1.35 1.32 1.83 1.98 1.70 1.32 
226.80 CFS 1.98 1.97 1.39 1.32 1.32 1.32 1.49 
235.20 CFS 1.95 1.34 1.32 1.85 1.98 1.72 1.32 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.68 WATERSHED INCHES; 2671 CFS-HRS; 220.7 ACRE-FEET. 
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* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .85) FOR SUBWATERSHED XSECTION 1. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.1%. * * * 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS 
122.55 
144.42 
151.83 
166.22 
175.87 
182.21 
189.54 
214 .OO 
240.45 

PEAK DISCHARGE (CFS) 
283.3 
7.4 
5.9 
4.6 
3.3 
3.3 
3.3 
2.6 
1.9 

PEAK ELEVATION(FEET1 
2.23 
.39 
.36 
.32 
.23 
.23 
.23 
.18 
.14 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
1.62 WATERSHED INCHES; 2576 CFS-HRS; 

OPERATION REACH XSECTION 10 

PEAK TIME ( HRS ) PEAK DISCHARGE (CFS) 
123.70 277.3 

212.9 ACRE-FEET. 

PEAK ELEVATION(FEET1 
3.72 
.92 
.88 
.78 
.56 
.57 
.57 
.44 
.33 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 2642 CFS-HRS; 218.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 
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PEAK TIME (HRS) 
78.23 
121.33 
137.49 
143.33 
154.35 
164.80 
174.61 
181.13 
188.48 
192.69 

PEAK DISCHARGE(CFS) 
4.0 

285.1 
8.3 
7.3 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF 1 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.38 
.OO CFS .OO .64 .64 1.49 1.60 1.63 1.66 

8.40 CFS 1.60 1.60 1.66 1.66 1.90 1.98 1.98 
16.80 CFS 1.99 2.05 2.05 1.99 1.98 2.01 2.05 
25.20 CFS 2.17 2.17 2.23 2.24 2.19 2.17 2.17 
33.60 CFS 2.17 2.17 2.17 2.23 2.24 2.20 2.17 
42.00 CFS 2.17 2.17 2.17 2.17 2.22 2.24 2.46 
50.40 CFS 2.94 2.94 2.94 2.94 2.94 2.94 2.94 
58.80 CFS 2.94 2.94 2.94 2.94 2.94 2.94 2.94 
67.20 CFS 2.94 2.94 2.94 3.00 3.00 3.49 3.96 
75.60 CFS 3.96 3.96 4.03 4.03 3.98 3.96 3.96 
84.00 CFS 4.03 5.24 5.24 5.30 5.31 5.27 5.24 
92.40 CFS 5.24 5.24 5.30 5.31 5.26 5.24 5.96 
100.80 CFS 8.11 9.32 9.33 9.33 9.33 10.46 11.57 
109.20 CFS 11.57 11.57 14.21 14.26 17.19 18.35 21.32 
117.60 CFS 36.73 223.11 223.11 269.22 274.90 177.77 93.34 
126.00 CFS 36.44 36.28 20.57 19.82 15.53 14.06 13.20 
134.40 CFS' 10.74 8.33 8.31 8.31 8.31 ' 7.35 6.39 
142.80 CFS 7.03 7.03 5.17 5.11 5.11 5.11 5.32 
151.20 CFS 
159.60 CFS 
168.00 CFS 
176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 
210.00 CFS 
218.40 CFS 
226.80 CFS 
235.20 CFS 
243.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 2561 CFS-HRS; 211.6 ACRE-FEET. 
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* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .73) FOR SUBWATERSHED XSECTION 2. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.7%. * * *  

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
121.80 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
488.3 (NULL) 

(NULL) 
(NULL 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO .64 .64 

8.40 CFS 3.29 3.30 3.33 
16.80 CFS . 4.02 4.09 4.09 
25.20 CFS 4.27 4.29 4.44 
33.60 CFS 4.42 4.42 4.42 
42.00 CFS 4.43 4.42 4.42 
50.40 CFS 5.36 5.78 5.93 
58.80 CFS 5.98 5.98 5.98 
67.20 CFS 5.98 5.98 5.98 
75.60 CFS 7.83 8.00 8.11 
84.00 CFS 8.13 9.34 9.35 
92.40 CFS 10.67 10.66 10.72 
100.80 CFS 14.04 16.88 17.51 
109.20 CFS 23.01 23.40 26.14 
117.60 CFS 57 249 254 
126 .OO CFS 175 139 79 
134.40 CFS 25.04 20.52 19.70 
142.80 CFS 14.08 13.80 12.26 
151.20 CFS 11.13 10.89 10.99 
159.60 CFS 8.61 8.45 8.01 
168.00 CFS 8.30 7.34 7.19 
176.40 CFS 5.72 5.77 6.01 
184.80 CFS 5.76 6.01 5.91 
193.20 CFS 5.35 5.23 4.59 
201.60 CFS 4.46 4.71 4.59 
210.00 CFS 4.42 4.47 4.70 
218.40 CFS 3.92 3.27 3.24 
226.80 CFS 3.38 3.32 3.08 
235.20 CFS 3.32 3.09 3.20 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.84 
1.93 2.20 2.81 3.18 
3.32 3.59 3.69 3.84 
4.08 4.09 4.09 4.10 
4.47 4.47 4.48 4.46 
4.48 4.48 4.49 4.48 
4.42 4.47 4.48 4.74 
5.97 5.98 5.98 5.98 
5.98 5.98 5.98 5.98 
6.04 6.04 6.56 7.06 
8.12 8.12 ' 8.12 8.10 
10.28 10.61 10.70 10.71 
10.72 10.72 10.72 11.42 
18.48 18.85 20.07 21.21 
26.24 30.83 32.77 37.69 
434 488 433 369 
6 3 4 4 3 7 3 2 

17.87 17.16 16.00 15.00 
12.32 11.17 10.62 10.66 
10.61 10.46 10.07 9.76 
7.85 8.30 8.44 8.54 
6.17 5.92 5.85 5.93 
5.89 6.26 6.43 6.28 
6.28 6.44 6.14 5.86 
4.55 4.66 4.61 4.63 
4.43 4.51 4.51 4.62 
4.59 4.50 4.49 4.26 
3.40 3.30 3.25 3.17 
3.20 2.85 2.67 2.81 
3.37 3.29 3.28 3.18 
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243.60 CFS 1.47 1.26 .40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT PTl HYDROGRAPH 

PEAK TIME (HRS) 
121.80 
145.48 
150.94 
153.00 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE (CFS) 
488.3 
12.4 

PEAK ELEVATION(FEET) 
(DIVERT 1 
(DIVERT) 
(DIVERT ) 
(DIVERT ) 
(DIVERT ) 
(DIVERT ) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2 ,  STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 4.84 
.OO CFS .OO .64 -64 1.93 2.20 2.81 3.18 

8.40 CFS 3.29 3.30 3.33 3.32 3.59 3.69 3.84 
16.80 CFS 4.02 4.09 4.09 4.08 4.09 4.09 4.10 
25.20 CFS 4.27 4.29 4.44 4.47 4.47 4.48 4.46 
33.60 CFS 4.42 4.42 4.42 4.48 4.48 4.49 4.48 
42.00 CFS 4.43 4.42 4.42 4.42 4.47 4.48 4.74 
50.40 CFS 5.36 5.78 5.93 5.97 5.98 5.98 5.98 
58.80 CFS 5.98 5.98 5.98 5.98 5.98 , 5.98 5.98 
67.20 CFS 5.98 5.98 5.98 6.04 6.04 6.56 7.06 
75.60 CFS 7.83 8.00 8.11 8.12 8.12 8.12 8.10 
84.00 CFS 8.13 9.34 9.35 10.28 10.61 10.70 10.71 
92.40 CFS 10.67 10.66 10.72 10.72 10.72 10.72 11.42 
100.80 CFS 14.04 16.88 17.51 18.48 18.85 20.07 21.21 
109.20 CFS 23.01 23.40 26.14 26.24 30.83 32.77 37.69 
117.60 CFS 5 7 249 254 434 488 433 369 
126 .OO CFS 175 139 79 6 3 4 4 37 3 2 
134.40 CFS 25.04 20.52 19.70 17.87 17.16 16.00 15.00 
142.80 CFS 14.08 13.80 12.26 12.32 11.17 10.62 10.66 
151.20 CFS 11.13 10.89 10.99 10.61 10.46 10.07 9.76 
159.60 CFS 8.61 8.45 8.01 7.85 8.30 8.44 8.54 
168.00 CFS 8.30 7.34 7.19 6.17 5.92 5.85 5.93 
176.40 CFS 5.72 5.77 6.01 5.89 6.26 6.43 6.28 
184.80 CFS 5.76 6.01 5.91 6.28 6.44 6.14 5.86 
193.20 CFS 5.35 5.23 4.59 4.55 4.66 4.61 4.63 
201.60 CFS 4.46 4.71 4.59 4.43 4.51 4.51 4.62 
210.00 CFS 4.42 4.47 4.70 4.59 4.50 4.49 4.26 
218.40 CFS 3.92 3.27 3.24 3.40 3.30 3.25 3.17 
226.80 CFS 3.38 3.32 3.08 3.20 2.85 2.67 2.81 
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235.20 CFS 3.32 3.09 3.20 3.37 3.29 3.28 3.18 2.88 
243.60 CFS 1.47 1.26 .40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
237 CFS-HRS; 429.9 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 20. * * *  

OPERATION REACH XSECTION 20 

PEAK TIME (HRS ) 
121.80 
145.48 
150.94 
153.00 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE(CFS1 
488.3 
12.4 
11.1 
11.0 
8.5 
6.0 
6.4 
6.0 
6.4 
4.7 

PEAK ELEVATION(FEET) 
2.45 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 
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PEAK TIME(HRS) 
121.80 
145.48 
150.94 
153.00 
165.72 
178.68 
181.69 
186.07 
188.84 
212.28 

PEAK DISCHARGE(CFS) 
488.3 
12.4 
11.1 
11.0 
8.5 
6.0 
6.4 
6.0 
6.4 
4.7 

PEAK ELEVATIONIFEET) 
1.54 
.08 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5202 CFS-HRS; 429.9 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS) 
121.39 
126.52 
138.08 
143.32 
150.67 
154.88 
165.01 
174.70 
181.12 
186.90 

PEAK DISCHARGE(CFS) 
461.9 
63.0 
13.8 
11.7 
9.6 
8.5 
7.4 
5.3 
5.2 
5.2 * 

* FIRST 

PEAK ELEVATIONIFEET) 
(RUNOFF ) 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
( RUNOFF ) 
(RUNOFF ) 
1 RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 3.94 
.OO CFS .OO 1.05 1.05 2.37 2.62 2.67 2.73 

8.40 CFS 2.62 2.62 2.72 2.73 3.06 3.25 3.25 
16.80 CFS 3.26 3.36 3.36 3.27 3.25 3.30 3.36 
25.20 CFS 3.57 3.57 3.67 3.67 3.61 3.57 3.57 
33.60 CFS 3.57 3.57 3.57 3.66 3.67 3.63 3.57 
42.00 CFS 3.57 3.57 3.57 3.57 3.64 3.67 3.9s 
50.40 CFS 4.83 4.83 4.83 4.83 4.83 4.83 4.83 
58.80 CFS 4.83 4.83 4.83 4.83 4.83 4.83 4.83 
67.20 CFS 4.83 4.83 4.83 4.92 4.93 5.55 6.51 
75.60 CFS 6.51 6.51 6.61 6.61 6.55 6.51 6.51 
84.00 CFS 6.54 8.59 8.61 8.70 8.71 8.67 8.61 
92.40 CFS 8.61 8.61 8.71 8.71 8.65 8.61 9.50 
100.80 CFS 13.26 15.31 15.33 15.33 15.33 16.76 19.00 
109.20 CFS 19.00 19.00 23.26 23.41 27.69 30.13 33.19 
117.60 CFS 49 364 366 437 451 331 153 
126.00 CFS 59.84 59.84 34.19 32.54 26.67 23.10 22.09 
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134.40 CFS 17.77 
142.80 CFS 11.55 
151.20 CFS 9.44 
159.60 CFS 6.30 
168.00 CFS 6.28 
176.40 CFS 4.20 
184.80 CFS 4.20 
193.20 CFS 4.20 
201.60 CFS 3.17 
210.00 CFS 3.15 
218.40 CFS 3.14 
226.80 CFS 3.15 
235.20 CFS 3.13 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
1.67 WATERSHED INCHES; 4251 CFS-HRS; 351.3 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .88) FOR SUBWATERSHED XSECTION 3. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -2.3%. * * 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS ) 
122.60 
144.45 
151.93 
166.33 
175.98 
182.27 
189.57 
204.49 
209.58 
214.02 

PEAK DISCHARGE(CFS) 
444.1 
11.7 

PEAK ELEVATION(FEET) 
2.56 
.88 
.85 
.81 
.77 
.77 
.77 
.64 
.64 
.64 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.61 WATERSHED INCHES; 4102 CFS-HRS; 339.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 
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PEAK TIME(HRS) 
123.73 
145.53 
153.06 
167.50 
177.12 
183.39 
190.65 

PEAK DISCHARGE (CFS) 
437.4 
11.6 
9.4 
7.2 
5.2 
5.2 
5.3 
4.1 
4.1 
4.1 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.65 WATERSHED INCHES; 4198 CFS-HRS; 347.0 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * + l  

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) 
123.73 
145.53 
153.06 
167.50 

PEAK DISCHARGE(CFS) 
437.4 
11.6 
9.4 
7.2 
5.2 
5.2 
5.3 
4.1 
4.1 
4.1 

PEAK ELEVATION(FEET) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.65 WATERSHED INCHES; 4198 CFS-HRS; 347.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 2 JOB NO. 1 PAGE 37 

PEAK TIME (HRS) 
121.36 
138.08 
143.27 
154.88 
164.96 
193.72 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF 
(RUNOFF ) 
(RUNOFF 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 2.06 
.OO CFS .OO .55 .55 1.25 1.38 1.41 1.44 

8.40 CFS 1.38 1.38 1.43 1.44 1.63 1.72 1.72 
16.80 CFS 1.72 1.77 1.77 1.72 1.72 1.74 1.77 
25.20 CFS 1.88 1.88 1.93 1.94 1.90 1.88 1.88 
33.60 CFS 1.88 1.88 1.88 1.93 1.94 1.91 1.88 
42.00 CFS 1.88 1.88 1.88 1.88 1.92 1.94 2.09 
50.40 CFS 2.55 2.55 2.55 2.55 2.55 2.55 2.55 
58.80 CFS 2.55 2.55 2.55 2.55 2.55 2.55 2.55 
67.20 CFS 2.55 2.55 2.55 2.59 2.60 2.97 3.43 
75.60 CFS 3.43 3.43 3.48 3.49 3.45 3.43 3.43 
84 .OO CFS 3.47 4.54 4.54 4.58 4.59 4.57 4.54 
92.40 CFS 4.54 4.54 4.59 4.59 4.56 4.54 5.24 
100.80 CFS 6.98 8.08 8.08 8.08 8.08 9.01 10.02 
109.20 CFS 10.02 10.02 12.18 12.34 14.81 15.88 18.22 
117.60 CFS 29.21 189.88 193.12 230.82 237.94 161.93 80.79 
126.00 CFS 31.54 31.45 18.30 17.15 13.66 ,12.17 11.39 
134.40 CFS 9.29 7.25 7.19 7.19 7.19 6.41 5.53 
142.80 CFS 6.09 6.06 4.55 4.43 4.43 4.43 4.57 
151.20 CFS 4.95 4.44 4.43 4.43 4.43 4.18 3.87 
159.60 CFS 3.32 3.32 3.32 3.32 3.68 3.87 3.75 
168.00 CFS 3.29 2.77 2.77 2.31 2.21 2.46 2.77 
176.40 CFS 2.21 2.21 2.75 2.77 2.77 2.77 2.62 
184.80 CFS 2.23 2.77 2.77 2.77 2.77 2.51 2.21 
193.20 CFS 2.21 2.21 1.68 1.66 2.03 2.21 2.06 
201.60 CFS 1.66 2.21 2.21 1.75 1.66 1.92 2.21 
210.00 CFS 1.66 1.66 2.18 2.21 1.83 1.66 1.66 
218.40 CFS 1.64 1.12 1.11 1.57 1.66 1.39 1.11 
226.80 CFS 1.66 1.66 1.15 1.11 1.11 1.11 1.26 
235.20 CFS 1.63 1.12 1.11 1.57 1.66 1.40 1.11 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 2219 CFS-HRS; 183.4 ACRE-FEET. 
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* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .79) FOR SUBWATERSHED XSECTION 4. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.0%. * * 

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS ) 
80.58 
122.26 
145.46 
153.05 
166.39 
189.08 
214.94 
229.70 
237.42 
241.03 

PEAK DISCHARGE (CFS) 
10.0 
578.6 
16.1 
13.8 
10.5 
7.9 
5.8 
4.2 
4.1 
4.1 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 6.00 
.OO CFS .OO .55 .55 1.92 2.32 3.27 3.82 

8.40 CFS 4.07 4.09 4.09 4.07 4.32 4.43 4.65 
16.80 CFS 4.94 5.01 5.02 5.04 5.06 5.04 5.04 
25.20 CFS 5.21 5.24 5.43 5.48 5.53 5.54 5.51 
33.60 CFS 5.46 5.45 5.45 5.50 5.51 5.53 5.54 
42.00 CFS 5.48 5.46 5.45 5.45 5.49 5.51 5.70 
50.40 CFS 6.37 7.02 7.27 7.34 7.37 7.37 7.37 
58.80 CFS 7.37 7.37 7.37 7.37 7.37 7.37 7.37 
67.20 CFS 7.37 7.37 7.37 7.42 7.43 , 7.86 8.35 
75.60 CFS 9.53 9.82 9.96 9.99 10.02 10.03 10.00 
84.00 CFS 9.98 11.05 11.07 12.43 12.97 13.17 13.22 
92.40 CFS 13.17 13.15 13.20 13.20 13.23 13.24 13.90 
100.80 CFS 16.16 19.87 20.90 22.53 23.14 24.26 25.32 
109.20 CFS 28.06 28.73 31.10 31.32 36.53 38.78 44.23 
117.60 CFS 61 230 239 481 569 564 517 
126.00 CFS 260 203 116 88 6 0 4 9 41 
134.40 CFS 32.39 26.91 25.52 22.51 21.34 20.20 19.22 
142.80 CFS 17.40 16.85 15.81 15.88 13.99 13.18 13.07 
151.20 CFS 13.48 13.56 13.77 13.18 12.93 12.60 12.28 
159.60 CFS 10.94 10.71 10.00 9.73 10.01 10.18 10.46 
168.00 CFS 10.44 9.37 9.14 7.96 7.58 7.19 7.13 
176.40 CFS 7.20 7.33 7.28 7.07 7.64 7.90 7.84 
184.80 CFS 7.35 7.29 7.06 7.66 7.91 7.73 7.45 
193.20 CFS 6.68 6.49 5.91 5.86 5.60 5.49 5.66 
201.60 CFS 5.66 5.67 5.47 5.59 5.75 5.54 5.51 
210.00 CFS 5.60 5.73 5.66 5.46 5.66 5.74 5.41 
218.40 CFS 4.85 4.28 4.25 4.05 3.87 4.09 4.11 
226.80 CFS 4.02 3.87 3.96 4.15 3.59 3.32 3.40 
235.20 CFS 3.87 3.95 4.15 4.02 3.86 4.09 4.11 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 2 JOB NO. 1 PAGE 39 

243.60 CFS 2.36 2.07 .73 .22 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.66 WATERSHED INCHES; 6418 CFS-HRS; 530.4 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS ) 
122.01 
145.47 
153.03 
166.06 
175.15 
178.35 
181.83 
185.71 
188.96 
214.86 

PEAK DISCHARGE (CFS) 
1061 -9 
28.5 
24.8 
19.0 
13.2 
13 -3 
14.3 
13.3 
14.4 
10.3 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO 1.19 1.19 

8.40 CFS 7.36 7.40 7.42 
16.80 CFS 8.96 9.10 9.12 
25.20 CFS 9.49 9.54 9.87 
33.60 CFS 9.88 9.87 9.87 
42.00 CFS 9.91 9.88 9.87 
50.40 CFS 11.73 12.80 13.20 
58.80 CFS 13.35 13.35 13.35 
67.20 CFS 13.35 13.35 13.35 
75.60 CFS 17.36 17.82 18.07 
84.00 CFS 18.11 20.38 20.42 
92.40 CFS 23.84 23.82 23.92 
100.80 CFS 30.20 36.75 38.41 
109.20 CFS 51.07 52.13 57.24 
117.60 CFS 118 479 494 
126.00 CFS 436 342 195 
134.40 CFS 57.42 47.43 45.22 
142.80 CFS 31.48 30.65 28.08 
151.20 CFS 24.62 24.45 24.77 
159.60 CFS 19.55 19.16 18.01 
168.00 CFS 18.74 16.71 16.34 
176.40 CFS 12.92 13.10 13.29 
184.80 CFS 13.11 13.30 12.97 
193.20 CFS 12.03 11.72 10.49 
201.60 CFS 10.13 10.38 10.06 
210.00 CFS 10.01 10.20 10.36 
218.40 CFS 8.77 7.55 7.49 
226.80 CFS 7.40 7.19 7.04 
235.20 CFS 7.19 7.03 7.34 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 10.84 
3.85 4.52 6.08 7.00 
7.39 7.91 8.12 8.49 
9.12 9.15 9.13 9.14 
9.96 10.00 10.02 9.96 
9.97 9.99 10.02 10.02 
9.87 9.95 9.99 10.44 
13.31 13.34 13.35 13.35 
13.35 13.35 13.35 13.35 
13.45 13.47 14.42 15.41 
18.11 18.14 '18.15 18.09 
22.71 23.58 23.86 23.93 
23.92 23.94 23.95 25.32 
41.00 41.99 44.34 46.53 
57.56 67.36 71.55 81.92 
915 1058 997 886 
151 104 86 7 3 

40.37 38.49 36.20 34.21 
28.21 25.17 23.80 23.72 
23.79 23.39 22.67 22.04 
17.58 18.31 18.62 19.00 
14.13 13 .50 13.04 13.07 
12.96 13.90 14.33 14.12 
13.95 14.35 13.87 13.31 
10.42 10.25 10.10 10.30 
10.03 10.26 10.05 10.13 
10.05 10.15 10.24 9.67 
7.44 7.17 7.34 7.28 
7.36 6.44 5.99 6.21 
7.39 7.16 7.37 7.28 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 2 JOB NO. 1 PAGE 40 

243.60 CFS 3.83 3.33 1.14 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME(HRS) 
122.01 

PEAK DISCHARGE (CFS) 
1061.9 
28.5 
24.8 
19.0 
13.2 
13.3 

PEAK ELEVATION(FEET) 
(DIVERT) 
(DIVERT ) 
(DIVERT) 
(DIVERT ) 
(DIVERT) 
(DIVERT ) 
(DIVERT ) 
(DIVERT) 
(DIVERT ) 
(DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 10.84 
.OO CFS .OO 1.19 1.19 3.85 4.52 6.08 7.00 

8.40 CFS 7.36 7.40 7.42 7.39 7.91 8.12 8.49 
16.80 CFS 8.96 9.10 9.12 9.12 9.15 9.13 9.14 
25.20 CFS 9.49 9.54 9.87 9.96 10.00 10.02 9.96 
33.60 CFS 9.88 9.87 9.87 9.97 9.99 10.02 10.02 
42 .OO CFS 9.91 9.88 9.87 9.87 9.95 9.99 10.44 
50.40 CFS 11.73 12.80 13.20 13.31 13.34 13.35 13.35 
58.80 CFS 13.35 13.35 13.35 13.35 13.35 13.35 13.35 
67.20 CFS 13.35 13.35 13.35 13.45 13.47 14.42 15.41 
75.60 CFS 17.36 17.82 18.07 18.11 18.14 18.15 18.09 
84.00 CFS 18.11 20.38 20.42 22.71 23.58 23.86 23.93 
92.40 CFS 23.84 23.82 23.92 23.92 23.94 23.95 25.32 
100.80 CFS 30.20 36.75 38.41 41.00 41.99 44.34 46.53 
109.20 CFS 51.07 52.13 57.24 57.56 67.36 71.55 81.92 
117.60 CFS 118 479 494 915 1058 997 886 
126 .OO CFS 436 342 195 151 104 8 6 7 3 
134.40 CFS 57.42 47.43 45.22 40.37 38.49 36.20 34.21 
142.80 CFS 31.48 30.65 28.08 28.21 25.17 23.80 23.72 
151.20 CFS 24.62 24.45 24.77 23.79 23.39 22.67 22.04 
159.60 CFS 19.55 19.16 18.01 17.58 18.31 18.62 19.00 
168.00 CFS 18.74 16.71 16.34 14.13 13.50 13.04 13.07 
176.40 CFS 12.92 13.10 13.29 12.96 13.90 14.33 14.12 
184.80 CFS 13.11 13.30 12.97 13.95 14.35 13.87 13.31 
193.20 CFS 12.03 11.72 10.49 10.42 10.25 10.10 10.30 
201.60 CFS 10.13 10.38 10.06 10.03 10.26 10.05 10.13 
210 .OO CFS 10.01 10.20 10.36 10.05 10.15 10.24 9.67 
218.40 CFS 8.77 7.55 7.49 7.44 7.17 7.34 7.28 
226.80 CFS 7.40 7.19 7.04 7.36 6.44 5.99 6.21 



TR20 --------------------------------------------------------------------- scs - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VEXSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 2 JOB NO. 1 PAGE 41 

235.20 CFS 7.19 7.03 7.34 7.39 7.16 7.37 7.28 6.69 
243.60 CFS 3.83 3.33 1.14 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 960.3 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 
RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 

238 CFS-HRS; 960.3 ACRE-FEET 

* * *  WARNING - ROUTING COEFFICIENT ( C )  EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 45. 

OPERATION REACH XSECTION 45 

PEAK TIME(HRS) PEAK DISCHARGE (CFS) 
122.01 1061.9 
145.47 28.5 
153.03 24.8 
166.06 19 .O 
175.15 13.2 
178.35 13.3 
181.83 14.3 
185.71 13.3 
188.96 14.4 
214.86 10.3 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 11620 CFS-HRS; 

PEAK ELEVATION (FEET) 
2.32 
.17 
-15 
.ll 
.08 
.08 
.09 
.08 
.09 
.06 

960.3 ACRE-FEET. 

OPERATION RUNOFF 

PEAK TIME(HRS) 
121.27 

XSECTION 6 

PEAK DISCHARGE (CFS) 
178.9 
4.5 
3.7 
2.1 
2.0 

PEAK ELEVATION(FEET1 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) - 
(RUNOFF ) 
(RUNOFF) 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ -  SCS - 
WHTAhK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 2 JOB NO. 1 PAGE 42 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME ISCREMENT = 1.050 
2.10 CFS .41 .95 1.02 
10.50 CFS 1.06 1.06 1.22 
18.90 CFS 1.30 1.26 1.26 
27.30 CFS 1.42 1.42 1.39 
35.70 CFS 1.39 1.42 1.42 
44.10 CFS 1.38 1.38 1.42 
52.50 CFS 1.87 1.87 1.87 
60.90 CFS 1.87 1.87 1.87 
69.30 CFS 1.87 1.91 1.91 
77.70 CFS 2.56 2.56 2.53 
86.10 CFS 3.34 3.37 3.38 
94.50 CFS 3.38 3.38 3.34 
102.90 CFS 5.94 5.94 5.94 
111.30 CFS 9 9 12 
119.70 CFS 144 175 175 
128.10 CFS 12.62 12.62 9.38 
136.50 CFS 5.29 5.29 5.29 
144.90 CFS 3.29 3.26 3.26 
153.30 CFS 3.26 3.26 3.26 
161.70 CFS 2.44 2.44 2.76 
170.10 CFS 2.04 1.66 1.63 
178.50 CFS 2.04 2.04 2.04 
186.90 CFS 2.04 2.04 2.04 
195.30 CFS ' 1.22 1.22 1.63 
203.70 CFS 1.61 1.22 1.22 
212.10 CFS 1.63 1.63 1.28 
220.50 CFS .81 1.19 1.22 
228.90 CFS .83 .81 .81 
237.30 CFS .81 1.18 1.22 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 1.47 
1.04 1.06 1.05 1.02 
1.26 1.26 1.26 1.27 
1.29 1.30 1.33 1.38 
1.38 1.38 1.38 1.38 
1.39 1.38 1.38 1.38 
1.42 1.68 1.87 1.87 
1.87 1.87 1.87 1.87 
1.87 1.87 1.87 1.87 
2.31 2.52 2.52 2.52 
2.52 2.52 2.52 2.57 
3.35 3.34 3.34 3.34 
3.34 4.29 5.13 5.29 
7.05 7.37 7.37 7.37 
12 15 18 49 
82 59 4 5 2 3 

8.96 7.83 6.92 6.58 
4.46 4.07 4.20 4.48 
3.26 3.45 3.66 3.63 
3.00 2.85 2.75 2.44 
2.85 2.66 2.44 2.40 
1.91 2.04 1.90 1.63 
2.04 1.81 1.63 1.72 
1.71 1.63 1.63 1.63 
1.63 1.39 1.22 1.32 
1.53 1.63 1.47 1.22 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.68 WATERSHED INCHES; 1598 CFS-HRS; 132.0 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .47) FOR SUBWATERSHED XSECTION 6. 
THIS WILL'REDUCE THE COMPUTED PEAK BY ABOUT -2.3%. * * *  

OPERATION REACH XSECTION 60 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scs - 
WHTRNK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 2 JOB NO. 1 PAGE 43 

PEAK TIME (HRS) 
122.40 
144.39 
151.78 
165.88 
182.19 
189.53 
213.87 
223.45 
228.53 
235.83 

PEAK DISCHARGE (CFS) 
180.7 
4.5 

PEAK ELEVATION(FEET) 
2.78 
.11 
.09 
.07 
.05 
.05 
.04 
.03 
.03 
.03 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 1587 CFS-HRS; 131.1 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (Cb EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 67. * * * 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS 
122.40 
144.39 

PEAK DISCHARGE (CFS) 
180.7 
4.5 
3.7 
2.8 
2.1 
2.1 
1.6 
1.2 
1.2 
1.2 

PEAK ELEVATION(FEET) 
1.83 
.32 
.26 
.20 
.14 
.14 
.ll 
.08 
.09 
.09 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 1587 CFS-HRS; 131.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 2 JOB NO. 1 PAGE 44 

PEAK TIME (HRS) 
122.07 
152.80 
166.01 
175.28 
181.83 
186.13 
188.96 
214.17 
229.44 
240.47 

PEAK DISCHARGE (CFS) 
1233 .O 
28.2 
21.8 
15.2 
16.4 
15.0 
16.4 
11.8 
8.4 
8.6 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL 
(NULL 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO 1.19 1.52 

8.40 CFS 8.41 8.42 8.44 
16.80 CFS 10.22 10.37 10.41 
25.20 CFS 10.81 10.91 11.25 
33.60 CFS 11.26 11.25 11.25 
42.00 CFS 11.29 11.26 11.25 
50.40 CFS 13.55 14.66 15.07 
58.80 CFS 15.22 15.22 15.22 
67.20 CFS 15.22 15.22 15.22 
75.60 CFS 19.87 20.34 20.59 
84.00 CFS 20.64 22.95 23.60 
92.40 CFS 27.18 27.15 27.26 
100.80 CFS 35.12 41.97 44.21 
109.20 CFS 58 59 65 
117.60 CFS 135 522 616 
126.00 CFS 485 371 218 
134.40 CFS 64.59 54.13 50.80 
142.80 CFS 35.67 35.07 32.51 
151.20 CFS 28.23 28.08 28.10 
159.60 CFS 22.33 21.67 20.46 
168.00 CFS 21.23 19.13 18.45 
176.40 CFS 14.84 14.79 14.95 
184.80 CFS 14.78 15.01 14.94 
193.20 CFS 13.67 13.35 12.08 
201.60 CFS 11.39 11.69 11.62 
210.00 CFS 11.51 11.47 11.63 
218.40 CFS 9.99 8.71 8.38 
226.80 CFS 8.31 8.34 8.25 
235.20 CFS 8.35 8.24 8.24 
243.60 CFS 4.48 3.46 1.16 

ALTERNATE = 2, STORM = 1 
hr . DRAINAGE AREA = 12.31 
4.24 5.36 7.06 8.03 
8.44 8.97 9.31 9.73 
10.42 10.42 10.40 10.43 
11.37 11.42 11.41 11.35 
11.36 11.41 11.44 11.41 
11.25 11.34 11.40 11.86 
15.18 15.21 15.22 15.22 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.66 WATERSHED INCHES; 13207 CFS-HRS; ' 1091.4 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scs - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/" 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 2 JOB NO. 1 PAGE 45 

PEAK TIME(HRS) 
78.28 
121.36 
138.08 
143.30 
150.60 
164.86 
174.64 
180.43 
188.48 
208.22 

PEAK DISCHARGE (CFS) 
8.1 

569.3 
16.9 
14.3 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .OO 1.28 1.28 

8.40 CFS 3.21 3.21 3.33 
16.80 CFS 3.98 4.11 4.11 
25.20 CFS 4.37 4.37 4.48 
33.60 CFS 4.37 4.37 4.37 
42.00 CFS 4.37 4.37 4.37 
50.40 CFS 5.91 5.91 5.91 
58.80 CFS 5.91 5.91 5.91 
67.20 CFS 5.91 5.91 5.91 
75.60 CFS 7.96 7.96 8.08 
84.00 CFS 8.07 10.47 10.53 
92.40 CFS 10.53 10.53 10.65 
100.80 CFS 16.22 18.72 18.75 
109.20 CFS 23.24 23.31 28.33 
117.60 CFS 62 448 448 
126.00 CFS 73.19 72.66 42.18 
134.40 CFS 21.61 16.69 16.69 
142.80 CFS 14.12 14.10 10.56 
151.20 CFS 11.48 10.28 10.27 
159.60 CFS 7.70 7.70 7.70 
168.00 CFS 7.63 6.44 6.42 
176.40 CFS 5.14 5.14 6.36 
184.80 CFS 5.20 6.39 6.42 
193.20 CFS 5.14 5.14 3.89 
201.60 CFS 3.89 5.11 5.14 
210.00 CFS 3.85 3.86 5.08 
218.40 CFS 3.85 2.57 2.57 
226.80 CFS 3.85 3.83 2.65 
235.20 CFS 3.81 2.57 2.57 
243.60 CFS .OO 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.78 
2.92 -3.21 3.27 3.34 
3.34 3.76 3.98 3.98 
4.00 3.98 4.04 4.11 
4.49 4.41 4.37 4.37 
4.47 4.49 4.43 4.37 
4.37 4.46 4.49 4.87 
5.91 5.91 5.91 5.91 
5.91 5.91 5.91 5.91 
6.01 6.03 6.91 7.96 
8.09 8.00 7.96 7.96 
10.64 10.66 10.60 10.53 
10.66 10.57 10.53 12.17 
18.75 18.75 20.91 23.24 
28.63 34.05 36.85 41.93 
537 552 373 187 

39.80 32.11 28.25 26.69 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 5155 CFS-HRS; 426.0 ACRE-FEET. 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 
16:13:43 PASS 2 JOB NO. 1 PAGE 46 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( .781 FOR SUBWATERSHED XSECTION 5. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -3.1%. * * * 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS 1 
121.49 
143.33 
150.66 
165.11 
174.73 
180.93 
188.48 
192.68 
208.35 
212.82 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = 1.050 
.OO CFS .00 .90 .93 

8.40 CFS 2.32 2.32 2.40 
16.80 CFS 2.88 2.96 2.97 
25.20 CFS 3.15 3.15 3.23 
33.60 CFS 3.15 3.15 3.15 
42 .OO CFS 3.15 3.15 3.15 
50.40 CFS 4.27 4.27 4.27 
58.80 CFS 4.27 4.27 4.27 
67.20 CFS 4.27 4.27 4.27 
75.60 CFS 5.75 5.75 5.83 
84 .OO CFS 5.79 7.52 7.60 
92.40 CFS 7.60 7.60 7.69 
100.80 CFS 11.70 13.48 13.54 
109.20 CFS 16.78 16.78 20.14 
117.60 CFS 4 3 311 324 
126.00 CFS 53.45 52.79 32.22 
134.40 CFS 15.69 12.24 12.05 
142.80 CFS 10.19 10.20 7.75 
151.20 CFS 8.33 7.45 7.42 
159.60 CFS 5.57 5.56 5.56 
168.00 CFS 5.56 4.67 4.64 
176.40 CFS 3.72 3.71 4.50 
184.80 CFS 3.73 4.59 4.64 
193.20 CFS 3.71 3.71 2.89 
201.60 CFS 2.80 3.68 3.71 
210.00 CFS 2.79 2.78 3.60 
218.40 CFS 2.78 1.88 1.85 
226.80 CFS 2.77 2.78 1.99 
235.20 CFS 2.77 1.90 1.85 

ALTERNATE = 2, STORM 
hr , DRAINAGE AREA = 
1.92 2.32 2.35 
2.41 2.65 2.87 
2.90 2.87 2.90 
3.25 3.20 3.15 
3.22 3.25 3.22 
3.15 3.20 3.25 
4.27 4.27 4.27 
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243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW, (BASEFLOW = .00 CFS) 
1.68 WATERSHED INCHES; 3762 CFS-HRS; 310.9 ACRE-FEET. 

* * *  WARNING - MAIN TIME INCREMENT ( 1.050) IS GREATER THAN 50% OF THE 
TIME OF CONCENTRATION ( 1.01) FOR SUBWATERSHED XSECTION 7. 
THIS WILL REDUCE THE COMPUTED PEAK BY ABOUT -1.1%. * * * 

OPERATION..ADDHYD XSECTION 75 

PEAK TIME I HRS) 
121.40 
138.08 
143.32 
150.63 
164.97 
174.68 
180.84 
188.48 
208.28 
212.74 

PEAK DISCHARGE(CFS) 
971.9 
29.1 
24.6 
20.1 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 8.26 
.OO CFS -00 2.18 2.21 4.84 5.53 5.62 5.75 

8.40 CFS 5.53 5.53 5.73 5.75 6.41 6.85 6.85 
16.80 CFS 6.86 7.07 7.08 6.90 6.85 6.95 7.08 
25.20 CFS 7.52 7.52 7.72 7.74 7.61 7.52 7.52 
77.60 CFS 7.52 7.52 7.52 7.69 7.74 7.65 7.52 - - - - - - - - . - 

42.00 CFS 7.52 7.52 7.52 7.52 7.66 '7.74 8.26 
50.40 CFS 10.17 10.17 10.17 10.17 10.17 10.17 10.17 - . - - - - - 

58.80 CFS 
67.20 CFS 
75.60 CFS 
84 .OO CFS 
92.40 CFS 
100.80 CFS 
109.20 CFS 
117.60 CFS 
126.00 CFS 
134.40 CFS 
142.80 CFS 
151.20 CFS 
159.60 CFS 
168.00 CFS 
176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 
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210.00 CFS 6.64 6.64 8.68 8.84 7.52 6.63 6.63 6.63 
218.40 CFS 6.63 4.45 4.42 6.18 6.63 5.71 4.42 4.64 
226.80 CFS 6.62 > 6.61 4.64 4.42 4.42 4.42 4.91 6.63 
235.20 CFS 6.58 4.47 4.42 6.16 6.63 5.72 4.42 4.01 
243.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 8917 CFS-HRS; 736.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME ( HRS ) 
121.69 
142.76 
150.79 
165.37 
174.85 
181.52 
188.72 
198.77 
203.17 
208.44 

PEAK DISCHARGE(CFS) 
2179.1 
60.0 
48.2 
37.0 
26.3 
27.4 
27.5 
20.6 
20.8 
20.8 

PEAK ELEVATION (FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 20.57 
.OO CFS .OO 3.38 3.73 9.09 10.89 12.68 13.78 

8.40 CFS 13.94 13.95 14.17 14.19 15.38 16.17 16.59 
16.80 CFS 17.08 17.44 17.49 17.33 17.28 17.34 17.50 
25.20 CFS 18.33 18.43 18.97 19.11 19.03 18.93 18.87 
33.60 CFS 18.78 18.77 18.77 19.05 19.14 19.09 18.93 
42 .OO CFS 18.81 18.78 18.77 18.77 18.99 '19.14 20.12 
50.40 CFS 23.72 24.83 25.24 25.35 25.38 25.39 25.39 
58.80 CFS 25.39 25.39 25.39 25.39 25.39 25.39 25.39 
67.20 CFS 25.39 25.39 25.39 25.67 25.76 28.03 31.34 
75.60 CFS 33.58 34.05 34.50 34.59 34.49 34.39 34.33 
84.00 CFS 34.49 40.94 41.73 44.32 45.29 45.50 45.41 
92.40 CFS 45.31 45.29 45.60 45.65 45.54 45.44 49.02 
100.80 CFS 63.04 74.17 76.49 79.20 80.21 85.77 93.38 
109.20 CFS 98 100 113 116 134 146 164 
117.60 CFS 240 1281 1387 1968 2176 1861 1310 
126.00 CFS 612 496 293 234 174 144 129 
134.40 CFS 102 83 80 7 4 7 3 6 7 61 
142.80 CFS 59.99 59.37 50.82 49.42 46.17 44.75 45.13 
151.20 CFS 48.04 45.80 45.79 44.75 44.34 42.72 40.57 
159.60 CFS 35.61 34.94 33.73 33.30 35.42 36.80 36.79 
168.00 CFS 34.42 30.24 29.51 25.50 24.08 24.42 25.98 
176.40 CFS 23.70 23.63 25.80 25.97 26.98 27.42 26.68 
184.80 CFS 23.71 25.99 26.00 27.02 27.44 26.09 23.93 
193.20 CFS 22.51 22.19 18.86 18.35 19.46 20.50 20.24 
201.60 CFS 18.08 20.48 20.46 18.73 18.19 18.82 20.45 
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210.00 CFS 18.16 18.12 20.31 20.45 19.28 18.22 17.55 16.88 
218.40 CFS 16.62 13.16 12.80 14.45 ' 14.92 14.25 12.70 12.65 
226.80 CFS 14.93 *14.96 12.89 12.68 11.69 11.23 11.94 14.61 
235.20 CFS 14.93 12.71 12.66 14.39 14.90 14.29 12.71 11.55 
243.60 CFS 4.48 3.46 1.16 -32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.67 WATERSHED INCHES; 22124 CFS-HRS; 1828.3 ACRE-FEET. 

--- XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1204.6 FEET) CAN 
ADD 1.174 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 1124.43 AC-FT ( .08 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1203.69. * 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME ( HRS ) 
-00 

138.84 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
50.5 1204.56 
71.0 1208.85 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 47 CFS 
RESVOR ( 66. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = 1.050 hr, DRAINAGE AREA = 20.57 
.OO CFS 50.46 50.37 50.28 50.20 50.12 '50.05 49.98 

8.40 CFS 49.84 49.77 49.70 49.63 49.57 49.50 49.44 
16.80 CFS 49.32 49.25 49.19 49.13 49.07 49.01 48.95 
25.20 CFS 48.83 48.77 48.72 48.66 48.60 48.55 48.49 
33.60 CFS 48.38 48.32 48.26 48.21 48.15 48.10 48.04 
42.00 CFS 47.91 47.84 47.77 47.70 47.63 47.56 47.49 
50.40 CFS 47.37 47.31 47.25 47.20 47.15 47.09 47.04 
58.80 CFS 46.94 46.88 46.83 46.78 46.73 46.67 46.62 
67.20 CFS 46.52 46.47 46.42 46.36 46.31 46.27 46.23 
75.60 CFS 46.16 46.13 46.10 46.07 46.04 46.02 45.99 
84.00 CFS 45.93 45.91 45.90 45.89 45.89 45.89 45.89 
92.40 CFS 45.88 45.88 45.88 45.88 45.88 45.88 45.88 
100.80 CFS 45.94 46.00 46.07 46.15 46.23 46.32 46.43 
109.20 CFS 46.67 46.79 46.94 47.10 47.29 47.52 47.78 
117.60 CFS 48.43 49.79 52.25 55.36 59.04 62.51 65.21 
126.00 CFS 68.58 69.40 69.95 70.28 70.51 70.66 70.77 
134.40 CFS 70.90 70.94 70.96 70.97 70.97 70.97 70.96 
142.80 CFS 70.92 70.90 70.88 70.84 70.80 70.76 70.72 
151.20 CFS 70.64 70.60 70.55 70.51 70.47 70.42 70.37 
159.60 CFS 70.27 70.21 70.15 70.08 70.02 69.97 69.91 
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168.00 CFS 
176.40 CFS 
184.80 CFS 
193.20 CFS 
201.60 CFS 
210.00 CFS 
218.40 CFS 
226.80 CFS 
235.20 CFS 
243.60 CFS 
252 .OO CFS 
260.40 CFS 
268.80 CFS 
277.20 CFS 
285.60 CFS 
294 .OO CFS 
302.40 CFS 
310.80 CFS 
319.20 CFS 
327.60 CFS 
336.00 CFS 
344.40 CFS 
352.80 CFS 
361.20 CFS 
369.60 CFS 
378.00 CFS 
386.40 CFS 
394.80 CFS 
403.20 CFS 
411.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.79 WATERSHED INCHES; 23762 CFS-HRS; 1963.7 ACRE-FEET. 

--- STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 
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SUMMARY TABLE 1 
, --------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 1.64 inches AND 242.40 hr DURATION, BEGINS AT .O hrs 
RAINTABLE NUMBER 1, ARC 2 
MAIN TIME INCREMENT 1.050 HOURS 

ALTERNATE 1 STORM 1 
........................... 

XSECTION 1 RUNOFF 2.46 1.68 --- 121.40 290 117.9 
XSECTION 5 REACH 2.46 1.62 2.23 122.55 283 115.0 
XSECTION 10 REACH 2.46 1.66 3.72 123.70 277 112.6 
XSECTION 2 RUNOFF 2.38 1.67 --- 121.33 285 119.7 
XSECTION 12 ADDHYD 4.84 1.67 --- 121.80 488 100.8 

XSECTION 12 DIVERT 4.84 1.67 --- 121.80 488 100.8 
XSECTION 200 DIVERT .OO 1.67 --- .OO 0 * * * * * * * *  
XSECTION 20 REACH 4.84 1.67 2.45 121.80 488 100.8 
XSECTION 25 REACH 4.84 1.67 1.54 121.80 488 100.8 
XSECTION 3 RUNOFF 3.94 1.67 --- 121.39 462 117.3 

XSECTION 30 REACH 3.94 1.61 2.56 122.60 444 112.7 
XSECTION 5 REACH 3.94 1.65 2.71 123:73 437 110.9 
XSECTION 25 REACH 3.94 1.65 1.44 123.73 437 110.9 
XSECTION 4 RUNOFF 2.06 1.67 --- 121.36 245 118.9 
XSECTION 34 ADDHYD 6.00 1.66 --- 122.26 579 96.5 

XSECTION 35 ADDHYD 10.84 1.66 --- 122 .O1 1062 98.0 
XSECTION 35 DIVERT 10.84 1.66 --- 122.01 1062 98.0 
XSECTION 199 DIVERT .00 1.66 --- .00 0 * * * * * * * *  
XSECTION 45 REACH 10.84 1.66 2.32 122.01 1062 98.0 
XSECTION 6 RUNOFF 1.47 1.68 --- 121.27 179 121.8 

XSECTION 60 
XSECTION 67 
XSECTION 64 
XSECTION 5 
XSECTION 7 

XSECTION 75 
XSECTION 76 
STRUCTURE 1 

REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 

ADDHYD 
ADDHYD 
RESVOR 
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SUMMARY TABLE 1 
--------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE, 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
........................... 

XSECTION 1 RUNOFF 2.46 1.68 --- 121.40 290 117.9 
XSECTION 5 REACH 2.46 1.62 2.23 122.55 283 115.0 
XSECTION 10 REACH 2.46 1.66 3.72 123.70 277 112.6 
XSECTION 2 RUNOFF 2.38 1.67 --- 121.33 285 119.7 
XSECTION 12 ADDHYD 4.84 1.67 --- 121.80 488 100.8 

XSECTION 12 DIVERT 4.84 1.67 --- 121.80 488 100.8 
XSECTION 200 DIVERT .00 1.67 --- .OO 0 * * * * * * * *  
XSECTION 20 REACH 4.84 1.67 2.45 121.80 488 100.8 
XSECTION 25 REACH 4.84 1.67 1.54 121.80 488 100.8 
XSECTION 3 RUNOFF 3.94 1.67 --- 121.39 462 117.3 

XSECTION 30 REACH 3.94 1.61 2.56 122.60 444 112.7 
XSECTION 5 REACH 3.94 1.65 2.71 123.73 437 110.9 
XSECTION 25 REACH 3.94 1.65 1.44 123.73 437 110.9 
XSECTION 4 RUNOFF 2.06 1.67 --- 121136 245 118.9 
XSECTION 34 ADDHYD 6.00 1.66 --- 122.26 579 96.5 

XSECTION 35 ADDHYD 10.84 1.66 --- 122.01 1062 98.0 
XSECTION 35 DIVERT 10.84 1.66 --- 122.01 1062 98.0 
XSECTION 199 DIVERT .OO 1.66 --- .OO 0 * * * * * * * *  
XSECTION 45 REACH 10.84 1.66 2.32 122.01 1062 98.0 
XSECTION 6 RUNOFF 1.47 1.68 --- 121.27 179 121.8 

XSECTION 60 REACH 1.47 1.67 2.78 122.40 181 123.1 
XSECTION 67 REACH 1.47 1.67 1.83 122.40 181 123.1 
XSECTION 64 ADDHYD 12.31 1.66 --- 122.07 1233 100.2 
XSECTION 5 RUNOFF 4.78 1.67 --- 121.36 569 119.0 
XSECTION 7 RUNOFF 3.48 1.68 --- 121.49 403 115.8 

XSECTION 75 ADDHYD 8.26 1.67 --- 121.40 972 117.7 
XSECTION 76 ADDHYD 20.57 1.67 --- 121.69 2179 105.9 
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SUMMARY TABLE 1 
--------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF ------------------------------------ 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
--------------------------- 

STRUCTURE 1 RESVOR 20.57 1.79 1208.85 138.84T 7 IT 3.5 
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SUMMARY TABLE 2 
, --------------- 

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
........................ ............................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN ----------- ----------- ----------- LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) (X) (M) (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
........................... 
5 9100 284 121.8 280 122.8 .52 1.33 .053 .986 .81? 
10 9100 280 122.8 276 123.9 .88 1.25 .057 .985 .83? 
20 3332 488 121.8 488 121.8 .10 1.69 -002 1.000 1.00? 
25 1950 488 121.8 488 121.8 .046 1.75 .001 1.000 1.00? 
30 8865 451 121.8 441 122.8 .79 1.20 .075 .977 .73? 

ALTERNATE 2 STORM 1 
........................... 
5 9100 284 121.8 280 122.8 .52 1.33 .053 .986 .81? 
10 9100 280 122.8 276123.9 .88 1.25 .057 .985 .83? 
20 3332 488 121.8 488 121.8 -10 1.69 .002 1.000 1.00? 
25 1950 488 121.8 488 121.8 .046 1.75 .001 1.000 1.00? 
30 8865 451 121.8 441 122.8 .79 1.20 .075 .977 .73? 
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SUMMARY TABLE 3 
--------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS .......... 
ID (SQ MI) 1 

STRUCTURE 1 20.57 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 1 2.46 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 2 2.38 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 3 3.94 
........................... 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 4 2.06 
........................... 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 5 4.78 
........................... 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 6 1.47 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 7 3.48 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 10 2.46 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 12 4.84 
--------------------------- 

ALTERNATE 1 
ALTERNATE 2 
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SUMMARY TABLE 3 
--------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS.......... 
ID (SQ MI) 1 

XSECTION 20 4.84 
........................... 

ALTERNATE 1 488 
ALTERNATE 2 488 

XSECTION 25 3.94 

ALTERNATE 1 437 
ALTERNATE 2 437 

XSECTION 30 3.94 
........................... 

ALTERNATE 1 444 
ALTERNATE 2 444 

XSECTION 34 6.00 
........................... 

ALTERNATE 1 579 
ALTERNATE 2 579 

XSECTION 35 10.84 
........................... 

ALTERNATE 1 1062 
ALTERNATE 2 1062 

XSECTION 45 10.84 
........................... 

ALTERNATE 1 1062 
ALTERNATE 2 1062 

XSECTION 60 1.47 
........................... 

ALTERNATE 1 181 
ALTERNATE 2 181 

XSECTION 64 12.31 
........................... 

ALTERNATE 1 1233 
ALTERNATE 2 1233 

XSECTION 67 1.47 
........................... 

ALTERNATE 1 181 
ALTERNATE 2 181 

XSECTION 7 5  8.26 
........................... 

ALTERNATE 1 972 
ALTERNATE 2 972 
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SUMMARY TABLE 3 
\ - - -__-_-- - - - -_-  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS .......... 
ID (SQ MI) 1 

XSECTION 76 20.57 
........................... 

ALTERNATE 1 2179 
ALTERNATE 2 2179 

XSECTION 199 .OO 
........................... 

ALTERNATE 1 0 
ALTERNATE 2 0 

XSECTION 200 .OO 
........................... 

ALTERNATE 1 0 
ALTERNATE 2 0 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WHTANK3 FILES 

INPUT = 2NDlOD.DAT 
OUTPUT = ZNDOUT .OUT 

, GIVEN DATA FILE 
, DATED 09/07/**,16:13:43 

FILES GENERATED - DATED 09/07/**,16:13:43 

FILE 111.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 26, MESSAGES = 8 

JOB ENDED AT 16:13:43 
* * *  TR-20 RUN COMPLETED * * *  
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RESERVOIR ROUTING OF AN EMERGENCY SPILLWAY HYDROGRAPH (ESH) 
FOR INTERIM CONDITION USING TR-20 MODEL 

a 
(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 
23443748 

PROBLEM STATEMENT 

The aim of this calculation package is to perform the reservoir routing of an Emergency Spillway 

Hydrograph (ESH) for the interim condition through the White Tank FRS No. 3 reservoir and to 

determine the peak outflow and corresponding water surface elevation. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

I INTERIM CONDITION 

The Interim Condition represents the time period following construction of the facilities included in the 

Remediation Project and the installation of the downstream conveyance channel. Since this time period is 

anticipated to be short (less than 10 years), it is assumed that no additional sediment has accumulated in 

the reservoir. The principal spillway is closed and does not convey flow out of the reservoir. Under this 

condition the only outflow from the reservoir occurs through infiltration and flow through the emergency 

spillway. The detailed calculations involved in estimating the infiltration rates for the Interim condition 

are provided in a separate calculation package. 

Given that the Interim Condition was assumed a short period following construction of the dam and prior 

to construction of a dedicated downstream conveyance, the routing for the Interim Condition was 

performed based on the current topographic condition in the reservoir (i.e., no additional sediment). 

Therefore, the Antecedent Reservoir Condition (ARC) for the reservoir routing under the interim 

condition is the invert elevation of the proposed gated outlet or at elevation 1193.0 ft (NAVD 88). 

EMERGENCY SPILLWAY HYDROGRAPH 

URS was provided by Flood District the electronic version of TR-20 hydrologic model of an Emergency 

Spillway Hydrograph (ESH). This model was developed by Natural Resources Conservation Services 

(NRCS) and documented in a report titled as "Hydrologic Analysis of the White Tank Mountains on Flood 

Retarding Stnicture # 3" (NRCS, August 1998). The ESH hydrograph was based on a hyetograph that 

was combination of the 100-year, 6-hour and 6-hour Local PMP. It was based on the following 

relationship as described on page 10 of NRCS 1998 report: 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\90 percent H&H\General Calc Packages\ESH (INTERIM)\ESH 
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ESH = (100-yr 6-hr Precipitation)+ [0.26* (6-hr Local PMP - 100-yr 6-hr)] 

ESH = (2.69) + [0.26*(12.7-2.69)] 

ESH = 5.29 inches 

The existing ESH model provided by NRCS was updated for future conditions by incorporating new 

curve numbers in 'anti~i~ation of future urban growth. A new elevation-storage curve for the White Tank 

FRS No. 3 was developed using the 2003 topographic map in combination with the modified 1998 

topographic map, both of which were provided by the District. The new elevation-storage curve was 

based on 500 ac-ft of sediment storage for the 100-year sediment pool level. The infiltration rates were 

also estimated based on 500 ac-ft of sediment storage. An elevation-spillway rating curve for the White 

Tank FRS No. 3 emergency spillway was also developed. The procedure and calculations involved in 

establishing new curve numbers, new elevation-spillway discharge rating curve, new infiltration numbers 

and new elevation-storage curve are provided in separate calculation packages. 

Please also note that the URS's modifications to the NRCS's existing ESH model is consisted of revising 

the runoff curve numbers only and incorporating new elevation-spillway discharge curve and new 

elevation-storage curve. URS did not modify the lag times (times of concentrations) as well as antecedent * moisture condition (Ah4C) for developed areas due to unknowns involved. Ln addition, URS used the 

same rainfall amount as well as the rainfall distribution used by NRCS for ESH hydrograph routing. 

DIVERSIONS 

The TR-20 models developed by NRCS included two diversions from the watershed. The diversions 

occur along the eastern edge of the watershed at Olive Avenue and Northern Avenue where a stormwater 

channel is restricted by culverts at the road crossings. The effect of the diversions is to reduce the peak 

flow and volume reaching the reservoir from the northern half of the watershed. In general, 100-year, 24- 

hour flows are allowed the reach the reservoir, but flows exceeding the restrictions are diverted out of the 

watershed. 

At Olive Avenue, flows greater than 4,100 cfs are diverted out of the watershed. At Northern Avenue, 

flows greater than 11,000 cfs are diverted out of the watershed. The base hydraulic calculations for these 

diversion estimates were not presented in the NRCS hydrologic report (NRCS 1998), nor were the flows 

out of the reservoir watershed quantified. 
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RESULTS 

URS routed the updated ESH hydrograph through the White Tank reservoir using the TR-20 model for 

the interim condition starting at 1193.0 ft (NAVD). The reservoir routing results indicated that the White 

Tank FRS No.3 reservoir could not hold the ESH below the emergency spillway under interim condition. 

Reservoir routing results i.e. peak inflow, peak outflow, antecedent reservoir condition (ARC) and 

reservoir stage for ESH hydrograph are provided in Table 1 on Page 4. The input file and the detailed 

output results for ESH hydrograph routing under interim condition are attached with this calculation 

package. 
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TABLE 1 
RESERVOIR ROUTING RESULTS FOR EMERGENCY SPILLWAY HYDROGRAPH 

(INTERIM CONDITON) 

Inflow to White Tank FRS No.3 Outflow from White Tank FRS No.3 

Storm Event Precipitation Peak Inflow Antecedent Peak Outflowl Maximum Reservoir 

(inches) (cfs) Reservoir Condition (cfs) Elevation (NAVD 88) 

(ARC) ( ft 

ESH 5.29 23,556 1193.0 2,106 1212.8 
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JOB TR-20 WT3ESH ECON PASS=001 SUMMARY 
TITLE WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
TITLE ESH HYDROGRAPH, 100-YR SEDIMENT 
5 RAINFL 1 1 2.4 10-DAY 
8 .OOOO .0024 .0048 .0073 .0097 
8 .0121 .a148 .0174 .0201 .0228 
8 .0254 .0284 .0314 .0344 .0374 
8 .0404 .0437 .0471 .0505 .0539 
8 .0572 -0612 .0651 .0690 .0729 
8 .0768 .0815 .0862 .0909 .0955 
8 .I002 .lo61 .I120 .I179 .I238 
8 .I297 .I377 .I458 .I538 .I618 
8 .I699 .I832 .I966 .2099 .2232 
8 .2366 -2548 .2778 .3093 .3614 
8 1.092 1.174 1.213 1.240 1.260 
8 1.276 1.286 1.296 1.306 1.316 
8 1.326 1.333 1.340 1.347 1.354 
8 1.360 1.365 1.371 1.376 1.381 
8 1.386 1.391 1.395 1.399 1.403 
8 1.408 1.411 1.415 1.418 1.422 
8 1.426 1.429 1.432 1.435 1.438 
8 1.442 1.444 1.447 1.450 1.453 
8 1.456 1.458 1.461 1.463 1.466 
8 1.468 1.471 1.473 1.475 1.477 
8 1.48 1.48 1.48 1.48 1.48 
9 ENDTBL 
5 RAINFL 2 0.1 6HRLOCAL 
8 .OOOO .003 .006 .009 .013 
8 .016 .020 -025 .030 -03 5 
8 .039 -046 .052 .058 .065 
8 .071 .080 .090 -099 .I09 
8 .I18 .283 .449 .567 .622 
8 .669 .701 .732 .756 .780 
8 .795 .809 .824 .838 .852 
8 .866 .876 .885 .894 .904 
8 .913 .920 .926 -932 .939 
8 .945 .950 .954 .959 .964 
8 .969 .972 .976 .980 .984 
8 .988 .991 -993 .995 .998 
8 1. 1. 1. 1. 1. 
9 ENDTBL 
5 RAINFL 3 .1 6HR GEN 
8 .OOO .005 .013 .020 .028 
8 .038 .045 .053 .060 .070 
8 .080 .085 .095 .I08 .I20 
8 .I38 .I50 .I65 .I90 .210 
8 .238 .280 -350 .440 .550 
8 .590 .620 .645 .668 .685 
8 .700 .720 .735 .753 .765 
8 .775 .790 .800 .810 .820 
8 -835 .843 .850 .863 ,870 
8 .880 .890 .898 .908 .915 
8 .925 .930 .940 .945 .955 
8 .963 .970 .978 .985 -990 
8 1.00 1.00 1.00 1.00 1.00 
9 ENDTBL 



4 DIMHYD 
8 0.0  
8 .47 
8 1 . 0  
8 .47 
9 ENDTBL 
2 XSECTN 005 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 010 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 020 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 

REACHC 

2 XSECTN 025 1 . 0  7 . 3  
8 0.  0 .O 0.0 

REACHB 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 030 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 045 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 060 
8 
8 
8 
8 
8 
8 
8 
8 
8 

OF INPUT DATA 

200.  
300 .  
500.  
1000.  
2000.  
4000.  
6000.  
8000.  
10000.  
12000.  
14000.  
16000.  
18000.  

9 .45  
0 . 0  
5 .  
5 0 .  
100 .  
200.  
400.  
800.  
1600.  
3200.  
6400.  
12800.  
25600.  
51200. 

4.87 
0.0 

REACHA 



8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
3 STRUCT 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 1216 .O 
8 1217.0 
8 1218.0 
8 1219.0 
8 1220.0 
9 ENDTBL 
6 RUNOFF 1 001 1 2.46 
6 REACH 3 005 1 7 9100. 
6 REACH 3 010 7 2 9100. 
6 RUNOFF 1 002 3 2.38 
6 ADDHYD 4 012 2 3 1 
6 DIVERT 6 012 1 4 7 4100. 
6 REACH 3 020 4 7 3332. 
6 REACH 3 025 7 5 1950. 
6 RUNOFF 1 003 6 3.94 
6 REACH 3 030 6 7 8865. 
6 REACH 3 005 7 1 8865. 
6 REACH 3 025 1 7 1950. 
6 RUNOFF 1004 1 2.06 
6 ADDHYD 4 034 7 1 2  

BOSS#6 
BOSS#4 

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 



6 ADDHYD 4 035 
6 DIVERT 6 035 
6  REACH 3 045 
6  RUNOFF.1 006 
6  REACH 3 060 
6 REACH 3 067 
6  ADDHYD 4 064 
6  RUNOFF 1 005 
6 RUNOFF 1 0 0 7  
6 ADDHYD 4 075 
6  ADDHYD 4 076 
6 RESVOR 2 0 1  
ENDATA 
7 L I S T  
7 INCREM 6 
7 COMPUT 7 0 0 1  

ENDCMP 1 
ENDJOB 2 

1 1  
1 . 0 0  199.  1 1  NORTHERN 

1 REACH A 
87 .7  0 .47  1 1  

1 C P 6 C P 7  
1 B O S S # 5  
1 1  

7 8 . 8  0 .78  1 1  
81 .7  1 . 0 1  1 1  

1 1  
1 1  1 
1 1  1 



a TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOBNO. 1 PAGE 1 

RUNOFF OPTION USED WITH RAINTABLE NO. 1, RUNOFF CURVE NO. = 100. 
7 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
- WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 

09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST . 1. 0. 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

-0556 

.OOOO .0300 .lo00 

.4700 .6600 .8200 
1.0000 .9900 .9300 
-4700 .3100 .0300 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3 ESH WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 

ESH HYDROGRAPH, 100-YR SEDIMENT 
PASS 1 JOB NO. 1 

TABLE NO. TIME INCREMENT 
RAINFL 1 2.4000 

ENDTBL 

2.04TEST 
PAGE 3 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 

ESH HYDROGRAPH, 100-YR SEDIMENT 
PASS 1 JOB NO. 1 

2.04TEST 
PAGE 5 

EXECUTIVE CONTROL INCREM, MAIN TIME INCREMENT = .050 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .OO RAIN DEPTH = 5.29 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .050 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS) 
2.73 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
6068.9 (RUNOFF 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
1.40 CFS .38 .90 1.80 
1.80 CFS 3 0 41 54 
2.20 CFS 625 989 1482 
2.60 CFS 5428 5813 6029 
3.00 CFS 3813 3267 2823 
3.40 CFS 1580 1474 1380 
3.80 CFS 1059 1030 997 
4.20 CFS 783 751 720 
4.60 CFS 579 556 533 
5 .OO CFS 437 425 413 
5.40 CFS 352 345 340 
5.80 CFS 296 288 279 
6.20 CFS 200 183 165 
6.60 CFS 58.82 42.28 27.32 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 2.46 SQ.MI. 
3.34 5.79 9.44 14.57 21.39 
6 8 8 9 133 220 376 

2095 2794 3532 4250 4896 
6057 5897 5550 5028 4418 
2479 2223 2026 1855 1705 
1298 1230 1176 1129 1090 
962 925 888 852 817 
693 669 647 624 602 
512 493 476 462 449 
401 389 377 367 359 
334 327 319 311 304 
269 258 244 230 215 
147 129 . 111 93 76 

15.12 6.80 2.04 .17 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 6135 CFS-HRS; 507.0 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
3.43 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3247.9 6.06 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 6135 CFS-HRS; 507.0 ACRE-FEET 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) 
4.17 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2219.6 6.94 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOB NO. 1 PAGE 6 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 6135 CFS-HRS; 507.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS) 
2.67 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
4870.2 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
1.85 CFS 0 1 2 
2.25 CFS 797 1277 1868 
2.65 CFS 4852 4840 4630 
3.05 CFS 2183 1978 1811 
3.45 CFS 1147 1086 1038 
3.85 CFS 874 83 8 802 
4.25 CFS 629 610 591 
4.65 CFS 462 446 433 
5.05 CFS 361 350 341 
5.45 CFS 301 294 287 
5.85 CFS 252 240 227 
6.25 CFS 144 129 112 
6.65 CFS 12.65 4.83 1.01 

ALTERNATE = 1, STORM 
DRAINAGE AREA = 
2 9 91 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.14 WATERSHED INCHES; 4819 CFS-HRS; 398.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
2.67 
3.93 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
4885.5 (NULL) 
2955.2 (NULL) 

HRS MAIN 
1.85 CFS 
2.25 CFS 
2.65 CFS 
3.05 CFS 
3.45 CFS 
3.85 CFS 
4.25 CFS 
4.65 CFS 
5.05 CFS 
5.45 CFS 
5.85 CFS 
6.25 CFS 
6.65 CFS 
7.05 CFS 
7.45 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
TIME INCREMENT = .050 hr. DRAINAGE AREA = 4.84 

0 1 2 6 29 9 2 221 
798 1278 1869 2528 3195 3811 4321 
4865 4859 4660 4297 3847 3383 2979 
2472 2359 2297 2267 2265 2289 2330 
2447 2520 2596 2672 2749 2820 2877 
2943 2954 2955 2948 2934 2916 2894 
2841 2811 2777 2736 2691 2642 2591 
2489 2439 2389 2340 2290 2239 2187 
2082 2030 1980 1932 1885 1839 1792 
1700 1654 1609 1566 1524 1484 1444 
1361 1316 1270 1226 1182 1139 1097 
1014 972 930 889 847 805 765 
693 665 640 620 600 581 562 
524 506 488 470 452 435 417 
3 83 367 351 336 320 306 292 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 

7.85 CFS 
8.25 CFS 
8.65 CFS 
9.05 CFS 
9.45 CFS 
9.85 CFS 
10.25 CFS 
10.65 CFS 
11.05 CFS 
11.45 CFS 
11.85 CFS 
12.25 CFS 
12.65 CFS 

ESH HYDROGRAPH, 100-YR SEDIMENT 
PASS 1 JOB NO. 1 

2.04TEST 
PAGE 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.51 WATERSHED INCHES; 10955 CFS-HRS; 905.3 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
2.55 
3.93 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
4100.0 * (DIVERT ) 
2955.2 (DIVERT) 

* FIRST POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 4.84 
1.85 CFS 0 1 2 6 29 92 221 
2.25 CFS 798 1278 1869 2528 3195 3811 4100 
2.65 CFS 4100 4100 4100 4100 3847 3383 2979 
3.05 CFS 2472 2359 2297 2267 2265 2289 2330 
3.45 CFS 2447 2520 2596 2672 2749 2820 2877 
3.85 CFS 2943 2954 2955 2948 2934 2916 2894 
4.25 CFS 2841 2811 2777 2736 2691 2642 2591 
4.65 CFS 2489 2439 2389 2340 2290 2239 2187 
5.05 CFS 2082 2030 1980 1932 1885 1839 1792 
5.45 CFS 1700 1654 1609 1566 1524 1484 1444 
5.85 CFS 1361 1316 1270 1226 1182 1139 1097 
6.25 CFS 1014 972 930 889 847 805 765 
6.65 CFS 693 665 640 620 600 581 562 
7.05 CFS 524 506 488 470 452 435 4 17 
7.45 CFS 383 367 351 336 320 306 292 
7.85 CFS 265 252 240 228 217 206 195 
8.25 CFS 176 167 158 150 142 134 127 
8.65 CFS 114 108 102 96 9 1 86 8 1 
9.05 CFS 72.20 68.13 64.28 60.63 57.17 53.90 50.81 
9.45 CFS 45.12 42.50 40.03 37.70 35.50 33.42 31.45 
9.85 CFS 27.85 26.21 24.65 23.19 21.80 20.50 19.27 
10.25 CFS 17.03 16.00 15.04 14.13 13.27 12.47 11.71 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOB NO. 1 PAGE 8 

10.65 CFS 10.33 9.70 9.10 8.55 8.02 7.53 7.06 6.63 
11.05 CFS 6.22 5.83 5.47 5.13 4.81 4.51 4.23 3.97 
11.45 CFS 3.72 ,3.49 3.27 3.06 2.87 2.69 2.52 2.36 
11.85 CFS 2.21 2.07 1.94 1.82 1.70 1.60 1.49 1.40 
12.25 CFS 1.31 1.23 1.15 1.07 1.00 .94 .88 .82 
12.65 CFS .77 .72 .67 .63 .58 .55 .51 .48 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.46 WATERSHED INCHES; 10800 CFS-HRS; 892.5 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

PEAK TIME (HRS) 
2.67 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
785.5 (DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = .OO SQ.MI. 
2.50 CFS .OO 221.36 581.09 764.64 758.73 559.77 197.17 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
154 CFS-HRS; 12.8 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) 
2.83 
4.04 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
4096.1 7.94 
2944.7 6.56 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.46 WATERSHED INCHES; 10800 CFS-HRS~ 892.6 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) 
2.89 
4.12 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
4072.1 5.02 
2940.8 4.13 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.46 WATERSHED INCHES; 10800 CFS-HRS; 892.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS ) 
2.75 

PEAK DISCHARGE(CFS) PEAK ELEVATIONJFEET) 
9534.2 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 3.94 SQ.MI. 
1.35 CFS .17 .54 1.29 2.58 4.79 8.33 13.66 21.20 
1.75 CFS 3 1 4 4 6 0 80 102 129 189 316 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 

ESH HYDROGRAPH, 100-YR SEDIMENT 
PASS 1 JOB NO. 1 

2.04TEST 
PAGE 9 

2.15 CFS 543 907 1438 2165 3078 4133 5262 6382 
2.55 CFS 7406 8277 8942 9371 9533 9411 9018 8352 
2.95 CFS 7462 ,6517 5606 4823 4199 3718 3366 3077 
3.35 CFS 2824 2608 2430 2274 2136 2018 1922 1841 
3.75 CFS 1771 1712 1662 1613 1559 1503 1444 1386 
4.15 CFS 1330 1276 1223 1172 1125 1083 1047 1012 
4.55 CFS 977 941 905 869 834 801 772 747 
4.95 CFS 726 706 688 669 650 631 612 594 
5.35 CFS 579 567 556 547 538 528 516 503 
5.75 CFS 491 478 464 450 435 418 398 377 
6.15 CFS 353 328 302 274 244 215 187 159 
6.55 CFS 132 105 79 55 3 4 18 7 2 
6.95 CFS .15 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 9821 CFS-HRS; 811.6 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
3.52 4905.6 4.81 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 9821 CFS-HRS; 811.6 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
4.20 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
3529.7 6.18 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 9821 CFS-HRS; 811.6 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
4.28 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3524.8 4.59 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 9821 CFS-HRS; 811.6 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS) PEAK  ELEVATION^ FEET) 
2.73 3682.2 (RUNOFF ) 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOB NO. 1 PAGE 10 

HRS 
2.00 CFS 
2.40 CFS 
2.80 CFS 
3.20 CFS 
3.60 CFS 
4 .OO CFS 
4.40 CFS 
4.80 CFS 
5.20 CFS 
5.60 CFS 
6.00 CFS 
6.40 CFS 
6.80 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = -050 hr, DRAINAGE AREA = 2.06 

0 9 3 9 106 232 434 727 
1556 2039 2512 2941 3286 3533 3665 
3550 3281 2962 2585 2243 1967 1739 
1456 1339 1232 1146 1069 1000 940 
855 824 799 783 764 741 715 
658 631 605 580 558 536 517 
485 468 451 433 415 398 3 83 
357 347 33 8 328 319 310 301 
283 276 270 265 260 256 251 
240 234 230 225 219 214 207 
186 176 165 153 141 129 115 

88.30 74.72 60.71 46.48 32.85 20.33 10.56 
-83 .05 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.89 WATERSHED INCHES; 3849 CFS-HRS; 318.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
3701.1 (NULL) 
4072.2 (NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = -050 
2 .OO CFS 0 9 39 
2.40 CFS 1558 2041 2516 
2.80 CFS 3585 3336 3046 
3.20 CFS 2085 2135 2214 
3.60 CFS 3124 3287 3441 
4.00 CFS 4009 4042 4063 
4.40 CFS 3985 3945 3899 
4.80 CFS 3535 3469 3401 
5.20 CFS 2972 2901 2831 
5.60 CFS 2422 2357 2292 
6.00 CFS 1917 1855 1794 
6.40 CFS 1447 1393 1340 
6.80 CFS 1066 1032 1000 
7.20 CFS 817 788 759 
7.60 CFS 595 569 544 
8.00 CFS 410 390 371 
8.40 CFS 273 258 245 
8.80 CFS 177 167 158 
9.20 CFS 112 106 100 
9.60 CFS 70.57 66.52 62.69 
10.00 CFS 43.78 41.22 38.80 
10.40 CFS 26.92 25.32 23.81 
10.80 CFS 16.43 15.44 14.50 
11.20 CFS 9.96 9.35 8.78 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 6.00 
106 232 434 728 
2946 3293 3543 3680 
2710 2428 ' 2229 2100 
2331 2468 2620 2782 
3587 3712 3815 3898 
4071 4070 4060 4041 
3846 3789 3728 3665 
3332 3262 3190 3118 
2761 2693 2625 2557 
2229 2167 2105 2043 
1734 1675 1617 1559 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOB NO. 1 PAGE 11 

11.60 CFS 6.01 5.64 5.29 4.96 4.65 4.36 4.09 3.84 
12.00 CFS 3.60 3.38 3.17 2.97 2.78 .2.61 2.45 2.29 
12.40 CFS 2.15 , 2.02 1.89 1.77 1.66 1.55 1.46 1.36 
12.80 CFS 1.28 1.20 1.12 1.05 .98 .92 .86 .81 
13.20 CFS .75 .71 .66 .62 .58 .54 .50 .47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.53 WATERSHED INCHES; 13670 CFS-HRS; 1129.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
2.77 
4.15 

PEAK DISCHARGE(CFS1 PEAK ELEVATION (FEET) 
7598.9 (NULL) 
7011.1 (NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 1 
2.00 CFS 0 10 42 
2.40 CFS 2300 3202 4192 
2.80 CFS 7572 7377 7116 
3.20 CFS 4754 4644 4617 
3.60 CFS 5553 5780 6003 
4.00 CFS 6920 6973 7002 
4.40 CFS 6837 6769 6689 
4.80 CFS 6051 5936 5818 
5.20 CFS 5083 4961 4840 
5.60 CFS 4148 4037 3927 
6.00 CFS 3299 3193 3089 
6.40 CFS 2484 2388 2293 

ALTERNATE = 1, STORM 
lr , DRAINAGE AREA = 
117 271 53 6 
5205 6156 6913 
6713 6218 5720 
4670 4780 4933 
6221 6419 6590 
7011 7002 6978 
6598 6499 6393 
5699 5579 5456 
4722 4605 4490 
3821 3715 3612 
2985 2882 2781 
2199 2106 2016 

6.80 CFS 1782 1718 1659 1603 1551 1499 1450 1401 
7.20 CFS 1352 1305 1257 1211 1165 .I119 1075 1031 
7.60 CFS 
8.00 CFS 
8.40 CFS 
8.80 CFS 
9.20 CFS 
9.60 CFS 
10.00 CFS 
10.40 CFS 
10.80 CFS 
11.20 CFS 
11.60 CFS 
12 .OO CFS 
12.40 CFS 
12.80 CFS 
13.20 CFS 
13.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.50 WATERSHED INCHES; 24470 CFS-HRS; 2022.2 ACRE-FEET. 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOB NO. 1 PAGE 12 

OPERATION DIVERT XSECTXON 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME ( HRS ) 
2.77 
4.15 

PEAK DISCHARGE(CFS) 
7598.9 
7011.1 

PEAK ELEVATION (FEET) 
(DIVERT) 
(DIVERT) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
2.00 CFS 0 10 42 
2.40 CFS 2300 3202 4192 
2.80 CFS 7572 7377 7116 
3.20 CFS 4754 4644 4617 
3.60 CFS 5553 5780 6003 
4.00 CFS 6920 6973 7002 
4.40 CFS 6837 6769 6689 
4.80 CFS 6051 5936 5818 
5.20 CFS 5083 4961 4840 
5.60 CFS 4148 4037 3927 
6.00 CFS 3299 3193 3089 
6.40 CFS 2484 2388 2293 
6.80 CFS 1782 1718 1659 
7.20 CFS 1352 1305 1257 
7.60 CFS 988 945 904 
8.00 CFS 682 650 618 
8.40 CFS 454 431 408 
8.80 CFS 295 279 263 
9.20 CFS 187 177 167 
9.60 CFS 117 111 104 
10.00 CFS 72.74 68.46 64.43 
10.40 CFS 44.64 41.97 39.46 
10.80 CFS 27.18 25.53 23.98 
11.20 CFS 16.44 15.43 14.48 
11.60 CFS - 9.88 9.27 8.69 
12.00 CFS 5.91 5.54 5.19 
12.40 CFS 3.51 3.29 3.08 
12.80 CFS 2.08 1.94 1.82 
13.20 CFS 1.22 1.14 1.07 
13.60 CFS .71 .66 .62 

ALTERNATE = 1, STORM = 1 
DRAINAGE AREA 
271 536 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.50 WATERSHED INCHES: 24470 CFS-HRS; 2022.2 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  



0 TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 

ESH HYDROGRAPH, 100-YR SEDIMENT 
PASS 1 JOB NO. 1 

2.04TEST 
PAGE 13 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
290 CFS-HRS; 2022.2 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
2.90 7266.0 6.76 
4.28 6977.0 6.61 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.50 WATERSHED INCHES; 24470 CFS-HRS; 2022.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
2.46 4856.9 (RUNOFF ) 
5.09 226.3 (RUNOFF ) 
5.57 187.7 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 1.47 
1.30 CFS .24 .82 2.05 4.20 7.48 12.11 18.24 
1.70 CFS 3 6 48 60 7 4 87 101 127 
2.10 CFS 411 805 1429 2243 3142 3979 4594 
2.50 CFS 4707 4245 3630 3001 2459 2052 1779 
2.90 CFS 1449 1327 1229 1139 1044 949 865 
3.30 CFS 734 694 677 671 668 662 651 
3.70 CFS 606 574 537 501 471 450 440 
4.10 CFS 434 426 411 390 365 ' 340 320 
4.50 CFS 300 298 296 292 283 269 253 
4.90 CFS 229 224 223 225 226 224 215 
5.30 CFS 195 187 182 181 184 187 187 
5.70 CFS 175 164 151 137 124 116 111 
6.10 CFS 105 9 7 84 6 7 4 7 28 13 
6.50 CFS .79 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.90WATERSHEDINCHES; 3697CFS-HRS; 305.5 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2.76 3219.0 6.30 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.90 WATERSHED INCHES; 3697 CFS-HRS; 305.5 ACRE-FEET. 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOB NO. 1 PAGE 14 

OPERATION REACH XSECTJON 67 

PEAK TIME (HRS) 
3.09 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
2291.6 5.23 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.90 WATERSHED INCHES; 3697 CFS-HRS; 305.5 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS) 
2.94 
4.16 

PEAK DISCHARGE(CFS) 
9381.6 
7845.9 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 12.31 
1.70 CFS .48 .93 1.63 2.68 4.18 6.23 8.94 
2.10 CFS 21 41 88 184 361 657 1109 
2.50 CFS 2568 3560 4675 5844 6957 7902 8618 
2.90 CFS 9328 9377 9243 8953 8563 8130 7723 
3.30 CFS 7085 6874 6737 6667 6652 6685 6756 
3.70 CFS 6981 7116 7258 7398 7527 7638 7726 
4.10 CFS 7829 7845 7840 7817 7778 7726 7663 
4.50 CFS 7507 7413 7310 7198 7078 6952 6822 
4.90 CFS 6558 6425 6290 6155 6019 5881 5743 
5.30 CFS 5470 5336 5205 5075 4948 4822 4698 
5.70 CFS 4453 4334 4218 4104 3992 3881 3771 
6.10 CFS 3548 3436 3324 3214 3104 2996 2888 
6.50 CFS 2676 2571 2467 2363 2261 '2162 2068 
6.90 CFS 1899 1824 1755 1690 1629 1570 1514 
7.30 CFS 1406 1354 1303 1253 1204 1156 1109 
7.70 CFS 1018 974 931 890 850 811 773 
8.10 CFS 702 668 635 604 574 546 518 
8.50 CFS 467 443 420 398 377 357 338 
8.90 CFS 303 286 271 256 242 229 216 
9.30 CFS 193 182 172 162 153 144 13 6 
9.70 CFS 121 114 107 101 95 90 85 
10.10 CFS 74.92 70.52 66.37 62.46 58.77 55.28 52.01 
10.50 CFS 46.00 43.26 40.67 38.23 35.94 33.78 31.74 
10.90 CFS 28.02 26.33 24.73 23.23 21.82 20.49 19.24 
11.30 CFS 16.96 15.92 14.94 14.02 13.16 12.35 11.59 
11.70 CFS 10.20 9.57 8.97 8.42 7.89 7.40 6.94 
12.10 CFS 6.10 5.72 5.36 5.02 4.71 4.41 4.13 
12.50 CFS 3.63 3.40 3.18 2.98 2.79 2.61 2.45 
12.90 CFS 2.15 2.01 1.88 1.76 1.64 1.54 1.44 
13.30 CFS 1.26 1.18 1.10 1.03 .96 .90 .84 
13.70 CFS .73 .68 .64 .60 .56 .52 .48 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scs - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOB NO. 1 PAGE 15 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.55 WATERSHED INCHES; 28167 CFS-HRS; 2327.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2.71 9115.0 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = ,050 
1.90 CFS 0 1 3 
2.30 CFS 1963 2948 4089 
2.70 CFS 9104 9027 8618 
3.10 CFS 4133 3764 3449 
3.50 CFS 2228 2117 2028 
3.90 CFS 1692 1624 1557 
4.30 CFS 1225 1186 1147 
4.70 CFS 903 872 845 
5.10 CFS 709 687 668 
5.50 CFS 593 579 565 
5.90 CFS 487 463 438 
6.30 CFS 270 238 206 
6.70 CFS 22.37 8.57 1.72 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 4.78 

31 119 307 649 
5296 6462 7496 8309 
7898 7043 6122 5308 
3167 2921 2713 2529 
1954 1900 1858 1811 
1492 1430 1371 1318 
1107 1065 1022 980 
821 798 776 754 
653 639 627 615 
553 542 531 519 
412 386 359 331 
173 139 106 73 
.ll 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
3.03 WATERSHED INCHES; 9358 CFS-HRS; 773.3 ACRE-FEET 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) 
2.87 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
6426.6 ( RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
1.75 CFS .23 .62 1.37 
2.15 CFS 178 340 584 
2.55 CFS 3895 4547 5132 
2.95 CFS 6242 5940 5483 
3.35 CFS 2679 2455 2265 
3.75 CFS 1571 1503 1443 
4.15 CFS 1176 1131 1087 
4.55 CFS 853 825 799 
4.95 CFS 636 615 597 
5.35 CFS 507 492 479 
5.75 CFS 427 416 404 
6.15 CFS 323 305 285 
6.55 CFS 144 123 102 
6.95 CFS 8.82 3.09 -53 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 3.48 SQ.MI. 
2.66 4.70 10.12 30.46 80.52 
923 1365 1908 2533 3209 
5626 6013 6281 6414 6401 
4945 4368 3819 3353 2969 
2101 1964 1847 1743 1650 
1388 1342 1302 1261 1219 
1044 1000 959 920 884 
772 744 716 687 660 
581 567 553 538 523 
469 460 453 445 437 
391 378 365 353 - 339 
263 240 216 191 167 
8 3 6 4 47 3 1 18 
.07 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:04:17 PASS 1 JOB NO. 1 PAGE 16 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.31 WATERSHED INCHES; 7431 CFS-HRS; 614.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS) 
2.76 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
15047.8 (NULL) 

. HRS 
1.75 
2.15 
2.55 
2.95 
3.35 
3.75 
4.15 
4.55 
4.95 
5.35 
5.75 
6.15 
6.55 
6.95 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .050 

CFS 0 1 1 
CFS 485 989 1774 
CFS 11390 12855 13990 
CFS 12364 11248 10129 
CFS 5392 4984 4630 
CFS 3429 3315 3198 
CFS 2547 2449 2356 
CFS 1875 1805 1738 
CFS 1412 1368 1328 
CFS 1134 1107 1084 
CFS 959 934 909 
CFS 683 63 6 586 
CFS 250 196 146 
CFS 8.82 3.09 .53 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 8.26 

3 5 13 6 2 
2886 4313 5997 7829 
14730 15040 14899 14312 
9079 8132 7268 6520 
4329 4081 3875 3697 
3081 2967 2859 2753 
2268 2187 2106 2027 
1675 1616 1560 1508 
1290 1254 1221 1191 
1062 1039 1018 999 
879 842 803 765 
533 478 422 364 
105 7 3 49 3 1 
.07 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.15 WATERSHED INCHES; 16789 CFS-HRS; 1387.5 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS ) 
2.82 
3.91 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
23556.0 (NULL) 
10608.3 (NULL) 

HRS 
1.65 
2.05 
2.45 
2.85 
3.25 
3.65 
4.05 
4.45 
4.85 
5.25 
5.65 
6.05 
6.45 
6.85 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .050 

CFS .24 .55 1.16 
CFS 7 4 220 526 
CFS 9573 12239 14950 
CFS 23405 22772 21741 
CFS 13888 12975 12266 
CFS 10556 10531 10545 
CFS 10543 10478 10392 
CFS 9617 9455 9288 
CFS 8199 8016 7836 
CFS 6797 6632 6470 
CFS 5573 5433 5293 
CFS 4424 4273 4118 
CFS 3146 2982 2821 
CFS 2011 1917 1833 

ALTERNATE = 1, STORM = 1 
hr . DRAINAGE AREA = 20.57 
2.24 4.10 7.08 11.68 
1077 1958 3246 4970 
17530 19834 21687 22941 
20491 19082 17642 16262 
11722 11296 10981 10766 
10573 10597 10608 10605 
10289 10172 10046 9912 
9115 8936 8752 8568 
7659 7483 7309 7135 
6312 6159 6010 5861 
5152 5013 4870 4723 
3961 3800 3637 3474 
2662 2509 2366 2235 
1758 1690 1629 1570 
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7.25 CFS 
7.65 CFS 
8.05 CFS 
8.45 CFS 
8.85 CFS 
9.25 CFS 
9.65 CFS 
10.05 CFS 
10.45 CFS 
10.85 CFS 
11.25 CFS 
11.65 CFS 
12.05 CFS 
12.45 CFS 
12.85 CFS 
13.25 CFS 
13.65 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.39 WATERSHED INCHES; 44956 CFS-HRS; 3715.2 ACRE-FEET. 

--- XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1193.0 FEET) CAN 
ADD .I18 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 3162.32 AC-FT ( .24 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1211.82. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME(HRS) 
6.81 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2106.3 1212.78 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 20.57 
1.30 CFS 7.29 7.29 7.29 7.29 7.28 7.28 7.28 
1.70 CFS 7.28 7.28 7.27 7.27 7.27 7.27 7.28 
2.10 CFS 7.32 7.39 7.57 7.89 8.46 9.34 10.65 
2.50 CFS 14.82 17.76 21.28 25.32 28.77 31.95 35.26 
2.90 CFS 41.30 43.88 46.34 48.50 50.17 51.71 53.13 
3.30 CFS 55.66 56.80 57.81 58.78 59.71 60.63 61.52 
3.70 CFS 63.30 64.18 65.07 65.96 66.83 67.68 68.53 
4.10 CFS 70.21 71.05 71.88 72.70 73.51 74.30 75.09 
4.50 CFS 76.63 77.30 77.84 78.36 78.87 79.38 79.87 
4.90 CFS 80.82 81.28 81.73 82.16 82.59 83.01 83.42 
5.30 CFS 8 4 85 85 85 86 116 293 
5.70 CFS 618 766 905 1035 1157 1271 1376 
6.10 CFS 1564 1646 1720 1788 1848 1901 1948 
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6.50 CFS 
6.90 CFS 
7.30 CFS 
7.70 CFS 
8.10 CFS 
8.50 CFS 
8.90 CFS 
9.30 CFS 
9.70 CFS 
10.10 CFS 
10.50 CFS 
10.90 CFS 
11.30 CFS 
11.70 CFS 
12.10 CFS 
12.50 CFS 
12.90 CFS 
13.30 CFS 
13.70 CFS 
14.10 CFS 
14.50 CFS 
14.90 CFS 
15.30 CFS 
15.70 CFS 
16.10 CFS 
16.50 CFS 
16.90 CFS 
17.30 CFS 
17.70 CFS 
18.10 CFS 
18.50 CFS 
18.90 CFS 
19.30 CFS 
19.70 CFS 
20.10 CFS 
20.50 CFS 
20.90 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.62 WATERSHED INCHES; 8253 CFS-HRS; 682.0 ACRE-FEET. 

--- STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE ---  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 
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SUMMARY TABLE 1 
\ --------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 5.29 inches AND 6.00 hr DURATION, BEGINS AT .O hrs. 
RAINTABLE NUMBER 2, ARC 2 
MAIN TIME INCREMENT .050 HOURS 

ALTERNATE 1 STORM 1 
........................... 

XSECTION 1 RUNOFF 2.46 3.86 --- 2.73 6069 2467.1 B 

XSECTION 5 REACH 2.46 3.86 6.06 3.43 3248 1320.3 
XSECTION 10 REACH 2.46 3.86 6.94 4.17 2220 902.4 
XSECTION 2 RUNOFF 2.38 3.14 --- 2.67 4870 2046.2 
XSECTION 12 ADDHYD 4.84 3.51 --- 2.67 4885 1009.3 

XSECTION 12 DIVERT 4.84 3.46 --- 2.55F 4100F 847.1 
XSECTION 200 DIVERT .00 3.46 --- 2.67 785 * * * * * * * *  
XSECTION 20 REACH 4.84 3.46 7.94 2.83 4096 846.3 
XSECTION 25 REACH 4.84 3.46 5.02 2.89 4072 841.3 
XSECTION 3 RUNOFF 3.94 3.86 --- 2.75 9534 2419.8 

XSECTION 30 REACH 3.94 3.86 4.81 3.52 4906 1245.2 
XSECTION 5 REACH 3.94 3.86 6.18 4:20 3530 895.9 
XSECTION 25 REACH 3.94 3.86 4.59 4.28 3525 894.7 
XSECTION 4 RUNOFF 2.06 2.89 --- 2.73 3682 1787.4 
XSECTION 34 ADDHYD 6.00 3.53 --- 4.17 4072 678.7 

XSECTION 35 ADDHYD 10.84 3.50 --- 2.77 7599 701.0 
XSECTION 35 DIVERT 10.84 3.50 --- 2.77 7599 701.0 
XSECTION 199 DIVERT .OO 3.50 --- .OO 0 * * * * * * * *  
XSECTION 45 REACH 10.84 3.50 6.76 2.90 7266 670.3 
XSECTION 6 RUNOFF 1.47 3.90 --- 2.46 4857 3304.1 

XSECTION 60 REACH 1.47 3.90 6.30 2.76 3219 2189.8 
XSECTION 67 REACH 1.47 3.90 5.23 3.09 2292 1559.2 
XSECTION 64 ADDHYD 12.31 3.55 --- 2.94 9382 762.1 
XSECTION 5 RUNOFF 4.78 3.03 --- 2.71 9115 1906.9 
XSECTION 7 RUNOFF 3.48 3.31 --- 2.87 6427 1846.8 

XSECTION 75 ADDHYD 8.26 3.15 --- 2.76 15048 1821.8 
XSECTION 76 ADDHYD 20.57 3.39 --- 2.82 23556 1145.2 
STRUCTURE 1 RESVOR 20.57 .62 1212.78 6.81 2106 102.4 
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SUMMARY TABLE 2 
, --------------- 

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
........................ ............................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN ----------- ----------- ----------- LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) (XI (M) (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
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SUMMARY TABLE 3 
, --------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( 1 )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS .......... 
ID (SQ MI) 1 

STRUCTURE 1 20.57 
--------------------------- 

ALTERNATE 1 2106 

XSECTION 1 2.46 
--------------------------- 

ALTERNATE 1 6069 

XSECTION 2 2.38 
........................... 

ALTERNATE 1 4870 

XSECTION 3 3.94 
........................... 

ALTERNATE 1 9534 

XSECTION 4 2.06 
........................... 

ALTERNATE 1 3682 

XSECTION 5 4.78 
........................... 

ALTERNATE 1 9115 

XSECTION 6 1.47 
........................... 

ALTERNATE 1 4857 

XSECTION 7 3.48 
........................... 

ALTERNATE 1 6427 

XSECTION 10 2.46 

ALTERNATE 1 2220 

XSECTION 12 4.84 

ALTERNATE 1 4100 

XSECTION 20 4.84 

ALTERNATE 1 4096 

XSECTION 25 3.94 
........................... 

ALTERNATE 1 3525 

XSECTION 30 3.94 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 4906 

XSECTION 34 6.00 
........................... 
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SUMMARY TABLE 3 
, ------_----_--- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS .......... 
ID (SQ MI) 1 

XSECTION 34 6.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 4072 

XSECTION 35 10.84 
--------------------------- 

ALTERNATE 1 7599 

XSECTION 45 10.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 7266 

XSECTION 60 1.47 
--------------------------- 

ALTERNATE 1 3219 

XSECTION 64 12.31 
--------------------------- 

a ALTERNATE 1 9382 

XSECTION 67 1.47 

ALTERNATE 1 2292 

XSECTION 75 8.26 

ALTERNATE 1 15048 

XSECTION 76 20.57 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 23556 

XSECTION 199 .OO 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 0 

XSECTION 200 .OO 
........................... 

ALTERNATE 1 785 



ECON2 
TITLE 
TITLE 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 

ECON2 DATA FILE 

WHITE TANK FRS #3 ,  WATERSHED DIVIDED INTO 7 
ESH HYDROGRAPH, 100-YR SEDIMENT 

- 1 2106. 
1 6069.  
2  8 8 7 0 .  
3  9534.  
4  3682. 
5  9115.  
6  4857.  
7  6427.  

1 0  2220.  
1 2  4100.  
2  0  4096.  
2 5  3525.  
3 0 4906.  
3  4  4072.  
3  5  7599.  
4  5  7266.  
60  3219.  
64  9382.  
6  7  2292.  
7 5  15048 .  
7 6  23556. 

200 785.  

SUB-BASINS 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
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END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT3ESH FILES 

INPUT = ESH.DAT 
OUTPUT = 0UT.oUT 

, GIVEN DATA FILE 
, DATED 09/07/**,13:04:17 

FILES GENERATED - DATED 09/07/**,13:04:17 

FILE 111.TEC CONTAINS ECON2 INFORMATION 

FILE 111.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 0, MESSAGES = 3 

JOB ENDED AT 13:04:17 
* * *  TR-20 RUN COMPLETED * * *  



URS 
CALCULATION PACKAGE NO. D-12 

,,I,IT 4.74 

CALCULATION COVER SHEET 

Client: Flood Control District of Maricopa County Project Name: White Tank FRS No. 3 
(FCDMC) Design 

Project~Calculation Number: 23443748 

Title: 
RESERVOIR ROUTING OF A N  EMERGENCY SPILLWAY HYDROGRAPH (ESH) FOR 

FUTURE CONDITION (PRINCIPAL SPILLWAY OPEN) USING TR-20 MODEL 

Total Number of Pages (including cover sheet): 

Total Number of Computer Runs: 1 

Prepared by: Harnmad Hussain Date: 09/07/04 

Checked by: 7 6 ~  P k hs Swr^ CC Date: 7/7/6y 
'A I I 

Description and Purpose: 

a See Page 2 

Design Basis /Assumptions 

See Page 2 

Remarks/Conclusions/Results: 

See Pages 4 and 5. 

Calculation Approved by: 7 aDD ~tira57- q/7/0 Lf 
Project ~ a n a ~ e r d a t k  

Revision No.: Description of Revision: Approved by: 

Project ManagerIDate 



RESERVOIR ROUTING OF AN EMERGENCY SPILLWAY HYDROGRAPH (ESH) 
FOR FUTURE CONDITION (PRINCIPAL SPILLWAY OPEN) USING TR-20 MODEL @ 

(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 

23443748 

PROBLEM STATEMENT 

The aim of this calculation package is to perform the reservoir routing of an Emergency Spillway 

Hydrograph (ESH) for the future condition (Pricnipal Spillway Open) through the White Tank FRS No. 3 

reservoir and to determine the peak outflow and corresponding water surface elevation. 

1 DESIGN BASIS/ASSUMPTIONS/REFERENCES 

FUTRE CONDITION (Principal Spillway Open) 

The Future Condition (Principal Spillway Open) represents the time period following construction of the 

downstream conveyance channel and the principal spillway is opened. The inlet to the principal spillway 

is set at elevation 1,200 feet (NAVD 88). It is assumed that the 100-year sediment volume (500 ac-ft) has 

accumulated in the reservoir. Under this condition outflow from the reservoir occurs through infiltration, 

flow through the principal spillway, and flow through the emergency spillway. 

For the Future Condition (Principal Spillway Open), the antecedent reservoir condition (ARC) for the 

routing of an emergency spillway hydrograph (ESH) will be based on the inlet elevation of the principal 

spillway or at elevation 1200.0 ft (NAVD 88). 

EMERGENCY SPILLWAY HYDROGRAPH 

URS was provided by Flood District the electronic version of TR-20 hydrologic model of an Emergency 

Spillway Hydrograph (ESH). This model was developed by Natural Resources Conservation Services 

(NRCS) and documented in a report titled as "Hydrologic Analysis of the White Tank Mountains on Flood 

Retarding Structure # 3" (NRCS, August 1998). The ESH hydrograph was based on a hyetograph that 

was combination of the 100-year, 6-hour and 6-hour Local PMP. It was based on the following 

relationship as described on page 10 of NRCS 1998 report: 

ESH = (100-yr 6-hr Precipitation)+ [0.26* (6-hr Local PMP - 100-yr 6-hr)] 

ESH = (2.69) + [0.26*(12.7-2.69)] 

ESH = 5.29 inches 
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The existing ESH model provided by NRCS wasupdated for future conditions by incorporating new 

curve numbers in anticipation of future urban growth. A new elevation-storage curve for the White Tank 

FRS No. 3 was developed using the 2003 topographic map in combination with the modified 1998 

topographic map, both of which were provided by the District. The new elevation-storage curve was 

based on 500 ac-ft of sediment storage for the 100-year sediment pool level. The infiltration rates were 

also estimated based on 500 ac-ft of sediment storage. An elevation-spillway rating curve for the White 

Tank FRS No. 3 emergency spillway was also developed. The procedure and calculations involved in 

establishing new curve numbers, new elevation-spillway discharge rating curve, new infiltration numbers 

and new elevation-storage curve are provided in separate calculation packages. 

Please also note that the URS's modifications to the NRCS's existing ESH model is consisted of revising 

the runoff curve numbers only and incorporating new elevation-spillway discharge curve and new 

elevation-storage curve. URS did not modify the lag times (times of concentrations) as well as antecedent 

moisture condition (AMC) for developed areas due to unknowns involved. Ln addition, URS used the 

same rainfall amount as well as the rainfall distribution used by NRCS for ESH hydrograph routing. 

DIVERSIONS 

The TR-20 models developed by NRCS included two diversions from the watershed. The diversions 

occur along the eastern edge of the watershed at Olive Avenue and Northern Avenue where a stormwater 

channel is restricted by culverts at the road crossings. The effect of the diversions is to reduce the peak 

flow and volume reaching the reservoir from the northern half of the watershed. In general, 100-year, 24- 

hour flows are allowed the reach the reservoir, but flows exceeding the restrictions are diverted out of the 

watershed. 

At Olive Avenue, flows greater than 4,100 cfs are diverted out of the watershed. At Northern Avenue, 

flows greater than 11,000 cfs are diverted out of the watershed. The base hydraulic calculations for these 

diversion estimates were not presented in the NRCS hydrologic report (NRCS 1998), nor were the flows 

out of the reservoir watershed quantified. 

RESULTS 

URS routed the updated ESH hydrograph through the White Tank reservoir under Future Condition 

(principal spillway open) using the TR-20 model starting at the inlet elevation of the principal spillway or 

at elvation1200.0 ft (NAVD 88). The reservoir routing results indicated that the White Tank FRS No.3 
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reservoir could not hold the ESH below the emergency spillway under Future Condition (principal 

spillway open). Reservoir routing results i.e. peak inflow, peak outflow, antecedent reservoir condition 

(ARC) and reservoir stage for ESH hydrograph are provided in Table 1 on Page 4. The input file and the 

detailed output results for ESH hydrograph routing for Future Condition (principal spillway open)are 

attached with this calculation package. 
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TABLE 1 
RESERVOIR ROUTING RESULTS FOR EMERGENCY SPILLWAY HYDROGRAPH 

(FUTURE CONDITON - PRINCIPAL SPILLWAY OPEN) 

Inflow to White Tank FRS No.3 Outflow from White Tank FRS No.3 

Storm Event precipitation Peak Inflow Antecedent Peak Outflowl Maximum Reservoir 

(inches) (cfs) Reservoir Condition (cfs) Elevation (NAVD 88) 

(ARC) (ft) - 
ESH 5.29 23,556 1200.0 3,912 1213.2 
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JOB TR-20 WT3ESH ECON PASS=001 SUMMARY 
TITLE WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB 
TITLE ESH HYDROGRAPH, 100-YR SEDIMENT 
5 RAINFL 1 1 2.4 
8 .OOOO .0024 .0048 .0073 
8 .0121 .0148 .0174 .0201 
8 .0254 .0284 .0314 .0344 
8 .0404 .0437 .0471 .0505 
8 .0572 .0612 .0651 .0690 
8 .0768 .0815 .0862 .0909 
8 .I002 .lo61 .I120 .I179 
8 .I297 .I377 -1458 .I538 
8 .I699 .I832 .I966 .2099 
8 .2366 .2548 .2778 .3093 
8 1.092 1.174 1.213 1.240 
8 1.276 1.286 1.296 1.306 
8 1.326 1.333 1.340 1.347 
8 1.360 1.365 1.371 1.376 
8 1.386 1.391 1.395 1.399 
8 1.408 1.411 1.415 1.418 
8 1.426 1.429 1.432 1.435 
8 1.442 1.444 1.447 1.450 
8 1.456 1.458 1.461 1.463 
8 1.468 1.471 1.473 1.475 
8 1.48 1.48 1.48 1.48 
9 ENDTBL 
5 RAINFL 2 0.1 
8 .OOOO .003 .006 .009 
8 .016 .020 .025 .030 
8 .039 .046 .052 -058 
8 .071 .080 .090 -099 
8 .I18 .283 -449 .567 
8 .669 .701 -732 .756 
8 .795 .809 -824 .838 
8 .866 .876 .885 .894 
8 .913 .920 .926 .932 
8 .945 -950 .954 .959 
8 .969 .972 .976 .980 
8 .988 .991 .993 .995 
8 1. 1. 1. 1. 
9 ENDTBL 
5 RAINFL 3 .1 
8 .OOO -005 .013 .020 
8 .038 .045 .053 .060 
8 .080 -085 .095 .lo8 
8 .I38 .I50 .I65 .I90 
8 .238 .280 .350 .440 
8 -590 .620 .645 .668 
8 .700 .720 .735 .753 
8 .775 .790 .800 .El0 
8 .835 .843 .850 .863 
8 .880 .890 .898 .908 
8 -925 .930 .940 .945 
8 .963 .970 .978 .985 
8 1.00 1.00 1.00 1.00 
9 ENDTBL 

6HR GEN 
.028 
.070 



4 DIMHYD 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 

REACHC 

REACHB 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 

REACHA 



8 8 .79  
8  9 .60  
8  1 0 . 2 6  
8  1 0 . 9 4  
8  11 .47  
8  1 4 . 9 6  
9  ENDTBL 
2 XSECTN 067 1 . 0  
8  0 .  
8  0 .35  
8  1 . 0 3  
8  1 . 3 9  
8  1 . 9 4  
8  2 . 6 3  
8  3 . 5 1  
8 4 .62  
8  6 .04  
8  7 . 3 8  
8  8 .77  
8  1 0 . 1 7  
8  1 1 . 8 9  
9  ENDTBL 
3 STRUCT 01  
8  1178 .0  
8  1 1 8 8 . 0  
8  1 1 9 6 . 8  
8  1199 .2  
8  1202 .0  
8  1 2 0 4 . 0  
8  1206  . O  
8  1208 .0  
8  1210 .0  
8  1 2 1 2 . 0  
8  1213 .0  
8  1214.0  
8 1 2 1 5 . 0  
8  1216 .0  
8  1217.0  
8  1 2 1 8 . 0  
8  1219 .0  
8  1220 .0  
9  ENDTBL 
6 RUNOFF 1 0 0 1  1 2 . 4 6  
6  REACH 3 005 1 7 9100.  
6  REACH 3 010 7  2  9100.  
6  RUNOFF 1 0 0 2  3  2 . 3 8  
6  ADDHYD 4 012 2  3  1 
6 DIVERT 6  012 1 4 7  4100.  
6  REACH 3 020 4  7  3332.  
6  REACH 3 025 7 5  1 9 5 0 .  
6 RUNOFF 1 003 6  3 .94  
6  REACH 3 030 6  7  8865.  
6  REACH 3 005 7 1 8865.  
6  REACH 3 025 1 7 1 9 5 0 .  
6  RUNOFF 1 004 1 2 . 0 6  
6ADDHYD4034  7 1 2  

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 



6 ADDHYD 4 035 
6 DIVERT 6 035 
6 REACH 3 045 
6 RUNOFF 1 006 
6 REACH 3 060 
6 REACH 3 067 
6 ADDHYD 4 064 
6 RUNOFF 1 005 
6 RUNOFF 1 007 
6 ADDHYD 4 075 
6 ADDHYD 4 076 
6 RESVOR 2 0 1  
ENDATA 
7 L I S T  
7 INCREM 6 
7 COMPUT 7 0 0 1  

ENDCMP 1 
ENDJOB 2 

1 1  
1 .00  199.  1 1  NORTHERN 

1 REACH A 
87.7 0.47 1 1  

1 C P 6 C P 7  
1 B O S S # 5  
1 1  

78.8  0.78 1 1  
81.7 1 . 0 1  1 1  

1 1  
1 1  1 
11  1 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scs - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INFO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:45:50 PASS 1 JOB NO. 1 PAGE 1 

' RUNOFF OPTION USED WITH RAINTABLE NO. 1, RUNOFF CURVE NO. = 100. 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:45:50 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST , 1. 0. 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO .0300 .lo00 .I900 .3100 

.4700 .6600 .8200 .9300 .9900 
1.0000 .9900 .9300 .8200 .6600 
.4700 .3100 .0300 .OOOO .OOOO 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:45:50 PASS 1 JOB NO. 1 PAGE 3 

TABLE NO. TIME INCREMENT 
RAINFL 1 2.4000 

ENDTBL 
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13:45:50 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR20 --------------------------------------------------------------------- SCS - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:45:50 PASS 1 JOB NO. 1 PAGE 5 

EXECUTIVE CONTROL INCREM, MAIN TIME INCREMENT = .050 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .OO RAIN DEPTH = 5.29 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = -050 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS) 
2.73 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
6068.9 (RUNOFF) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
1.40 CFS .38 .90 1.80 
1.80 CFS 30 41 5 4 
2.20 CFS 625 989 1482 
2.60 CFS 5428 5813 6029 
3.00 CFS 3813 3267 2823 
3.40 CFS 1580 1474 1380 
3.80 CFS 1059 1030 997 
4.20 CFS 783 751 720 
4.60 CFS 579 556 533 
5.00 CFS 437 425 413 
5.40 CFS 352 345 340 
5.80 CFS 296 288 279 
6.20 CFS 200 183 165 
6.60 CFS 58.82 42.28 27.32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = 
3.86 WATERSHED INCHES; 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 2.46 SQ.MI. 
3.34 5.79 9.44 14.57 21.39 
6 8 89 133 220 376 

2095 2794 3532 4250 4896 
6057 5897 5550 5028 4418 
2479 2223 2026 1855 1705 
1298 1230 1176 1129 1090 
962 925 888 852 817 
693 669 647 624 602 
512 493 476 462 449 
401 3 89 377 367 359 
334 327 319 311 304 
269 258 244 230 215 
147 129 111 93 76 

15.12 6.80 ' 2.04 .17 

.OO CFS) 
6135 CFS-HRS; 507.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
3.43 3247.9 6.06 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 6135 CFS-HRS; 507.0 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME(HRS) 
4.17 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET1 
2219.6 6.94 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 6135 CFS-HRS; 507.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS) 
2.67 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
4870.2 (RUNOFF) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
1.85 CFS 0 1 2 
2.25 CFS 797 1277 1868 
2.65 CFS 4852 4840 4630 
3.05 CFS 2183 1978 1811 
3.45 CFS 1147 1086 1038 
3.85 CFS 874 838 802 
4.25 CFS 629 610 591 
4.65 CFS 462 446 433 
5.05 CFS 361 350 341 
5.45 CFS 301 294 287 
5.85 CFS 252 240 227 
6.25 CFS 144 129 112 
6.65 CFS 12.65 4.83 1.01 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 2.38 

6 29 91 221 
2526 3192 3807 4315 
4251 3777 3278 2827 
1661 1529 1415 1313 
1000 974 955 933 
767 733 702 675 
570 548 524 502 
421 410 398 385 
333 327 . 321 314 
281 276 271 267 
213 200 187 173 
95 77 59 41 
.08, 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.14 WATERSHED INCHES; 4819 CFS-HRS; 398.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
2.67 
3.93 

PEAK DISCHARGE (CFS) 
4885.5 
2955.2 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 
1.85 CFS 0 1 2 6 29 92 
2.25 CFS 798 1278 1869 2528 3195 3811 
2.65 CFS 4865 4859 4660 4297 3847 3383 
3.05 CFS 2472 2359 2297 2267 2265 2289 
3.45 CFS 2447 2520 2596 2672 2749 2820 
3.85 CFS 2943 2954 2955 2948 2934 2916 
4.25 CFS 2841 2811 2777 2736 2691 2642 
4.65 CFS 2489 2439 2389 2340 2290 2239 
5.05 CFS 2082 2030 1980 1932 1885 1839 
5.45 CFS 1700 1654 1609 1566 1524 1484 
5.85 CFS 1361 1316 1270 1226 1182 1139 
6.25 CFS 1014 972 93 0 889 847 805 
6.65 CFS 693 665 640 620 600 581 
7.05 CFS 524 506 488 470 452 435 
7.45 CFS 383 367 351 336 320 306 
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7.85 CFS 
8.25 CFS 
8.65 CFS 
9.05 CFS 
9.45 CFS 
9.85 CFS 
10.25 CFS 
10.65 CFS 
11.05 CFS 
11.45 CFS 
11.85 CFS 
12.25 CFS 
12.65 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.51 WATERSHED INCHES; 10955 CFS-HRS; 905.3 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
2.55 
3.93 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
4100.0 * ( DIVERT) 
2955.2 (DIVERT) 

* FIRST POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
1.85 CFS 0 1 2 
2.25 CFS 798 1278 1869 
2.65 CFS 4100 4100 ,4100 
3.05 CFS 2472 2359 2297 
3.45 CFS 2447 2520 2596 
3.85 CFS 2943 2954 2955 
4.25 CFS 2841 2811 2777 
4.65 CFS 2489 2439 2389 
5.05 CFS 2082 2030 1980 
5.45 CFS 1700 1654 1609 
5.85 CFS 1361 1316 1270 
6.25 CFS 1014 972 930 
6.65 CFS 693 665 640 
7.05 CFS 524 506 488 
7.45 CFS 3 83 367 351 
7.85 CFS 265 252 240 
8.25 CFS 176 167 158 
8.65 CFS 114 108 102 
9.05 CFS 72.20 68.13 64.28 
9.45 CFS 45.12 42.50 40.03 
9.85 CFS 27.85 26.21 24.65 
10.25 CFS 17.03 16.00 15.04 

ALTERNATE = 1, STORM = 1 
DRAINAGE AREA 
29 9 2 
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10.65 CFS 10.33 9.70 9.10 8.55 8.02 7.53 7.06 6.63 
11.05 CFS 6.22 5.83 5.47 5.13 4.81 4.51 4.23 3.97 
11.45 CFS 3.72 , 3.49 3.27 3.06 2.87 2.69 2.52 2.36 
11.85 CFS 2.21 2.07 1.94 1.82 1.70 1.60 1.49 1.40 
12.25 CFS 1.31 1.23 1.15 1.07 1.00 - .94 .88 .82 
12.65 CFS .77 .72 .67 .63 .58 .55 .51 .48 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.46 WATERSHED INCHES; 10800 CFS-HRS; 892.5 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

PEAK TIME (HRS) 
2.67 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
785.5 (DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = .OO SQ.MI. 
2.50 CFS .OO 221.36 581.09 764.64 758.73 559.77 197.17 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
154 CFS-HRS; 12.8 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
2.83 4096.1 7.94 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.46 WATERSHED INCHES; 10800 CFS-HRS; 892.6 ACRE-FEET . 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
2.89 4072.1 5.02 
4.12 2940.8 4.13 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.46 WATERSHED INCHES; 10800 CFS-HRS; 892.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATIONjFEET) 
2.75 9534.2 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = -050 hr, DRAINAGE AREA = 3.94 SQ.MI. 
1.35 CFS .17 .54 1.29 2.58 4.79 8.33 13.66 21.20 
1.75 CFS 3 1 44 60 80 102 129 189 3 16 
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2.15 CFS 
2.55 CFS 
2.95 CFS 
3.35 CFS 
3.75 CFS 
4.15 CFS 
4.55 CFS 
4.95 CFS 
5.35 CFS 
5.75 CFS 
6.15 CFS 
6.55 CFS 
6.95 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 9821 CFS-HRS; 811.6 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3.52 4905.6 4.81 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.86 WATERSHED INCHES; 9821 CFS-HRS; 811.6 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME(HRS) 
4.20 

PEAK DISCHARGE (CFS) 
3529.7 

PEAK ELEVATION(FEET1 
6.18 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 9821 CFS-HRS; 811.6 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) 
4.28 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
3524.8 4.59 

RUNOFF ?BOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.86 WATERSHED INCHES; 9821 CFS-HRS; 811.6 ACRE-FEET 

OPERATION RUNOFF XSECTION 4 

PEAK TIME (HRS) PEAK DISCHARGE (CFS 
2.73 3682.2 

PEAK ELEVATION? FEET ) 
(RUNOFF ) 
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HRS MAIN 
2.00 CFS 
2.40 CFS 
2.80 CFS 
3.20 CFS 
3.60 CFS 
4 .OO CFS 
4.40 CFS 
4.80 CFS 
5.20 CFS 
5.60 CFS 
6 .OO CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM 
TIME INCREMENT = .050 hr, DRAINAGE AREA = 

0 9 39 106 232 434 
1556 2039 2512 2941 3286 3533 
3550 3281 2962 2585 2243 1967 
1456 1339 1232 1146 1069 1000 
855 824 799 783 764 741 
658 631 605 580 558 536 
485 468 451 433 415 398 
357 347 338 328 319 310 
283 276 270 265 260 256 
240 234 230 225 219 214 
186 176 165 153 141 129 

6.40 CFS 88.30 74.72 60.71 46.48 32.85 20.33 10.56 4.37 
6.80 CFS .83 .05 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.89 WATERSHED INCHES; 3849 CFS-HRS; 318.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS) 
2.73 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
3701.1 (NULL) 

4.17 4072.2 (NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
2.00 CFS 0 9 3 9 
2.40 CFS 1558 2041 2516 
2.80 CFS 3585 3336 3046 
3.20 CFS 2085 2135 2214 
3.60 CFS 3124 3287 3441 
4.00 CFS 4009 4042 4063 
4.40 CFS 3985 3945 3899 
4.80 CFS 3535 3469 3401 
5.20 CFS 2972 2901 2831 
5.60 CFS 2422 2357 2292 
6.00 CFS 1917 1855 1794 
6.40 CFS 1447 1393 1340 
6.80 CFS 1066 1032 1000 
7.20 CFS 817 788 759 
7.60 CFS 595 569 544 
8.00 CFS 410 390 371 
8.40 CFS 273 258 245 
8.80 CFS 177 167 158 
9.20 CFS 112 106 100 
9.60 CFS 70.57 66.52 62.69 
10.00 CFS 43.78 41.22 38.80 
10.40 CFS 26.92 25.32 23.81 
10.80 CFS 16.43 15.44 14.50 
11.20 CFS 9.96 9.35 8.78 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 6.00 
106 232 434 728 
2946 3293 , 3543 3680 
2710 2428 2229 2100 
2331 2468 2620 2782 
3587 3712 3815 3898 
4071 4070 4060 4041 
3846 3789 3728 3665 
3332 3262 3190 3118 
2761 2693 2625 2557 
2229 2167 2105 2043 
1734 1675 1617 1559 
1287 1237 1188 1143 
968 937 907 877 
731 703 675 648 
520 496 474 452 
353 335 319 303 
232 220 208 197 
149 141 133 126 
95 8 9 8 4 79 

59.08 55.66 52.43 49.38 
36.52 34.37 32.34 30.42 
22.39 21.05 19.79 18.60 
13.63 12.80 12.02 11.29 
8.24 7.74 7.26 6.82 
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11.60 CFS 6.01 5.64 5.29 4.96 4.65 4.36 4.09 3.84 
12.00 CFS 3.60 3.38 3.17 2.97 2.78 2.61 2.45 2.29 
12.40 CFS 2.15 , 2.02 1.89 1.77 1.66 1.55 1.46 1.36 
12.80 CFS 1.28 1.20 1.12 1.05 .98 .92 .86 .81 
13.20 CFS .75 .71 .66 .62 .58 .54 .SO .47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.53 WATERSHED INCHES; 13670 CFS-HRS; 1129.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
2.77 7598.9 (NULL) 
4.15 7011.1 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 10.84 
2.00 CFS 0 10 4 2 117 271 536 953 
2.40 CFS 2300 3202 4192 5205 6156 6913 7375 
2.80 CFS 7572 7377 7116 6713 6218 5720 5275 
3.20 CFS 4754 4644 4617 4670 4780 4933 5118 
3.60 CFS 5553 5780 6003 6221 6419 6590 6731 
4.00 CFS 6920 6973 7002 7011 7002 6978 6941 
4.40 CFS 6837 6769 6689 6598 6499 6393 6281 
4.80 CFS 6051 5936 5818 5699 5579 5456 5332 
5.20 CFS 5083 4961 4840 4722 4605 4490 4376 
5.60 CFS 4148 4037 3927 3821 3715 3612 3509 
6.00 CFS 3299 3193 3089 2985 2882 2781 2680 
6.40 CFS 2484 2388 2293 2199 2106 2016 1931 
6.80 CFS 1782 1718 1659 1603 1551 1499 1450 
7.20 CFS 1352 1305 1257 1211 1165 '1119 1075 
7.60 CFS 988 945 904 864 826 788 752 
8.00 CFS 682 650 618 588 559 531 504 
8.40 CFS 454 431 408 3 87 367 347 329 
8.80 CFS 295 279 263 249 235 222 210 
9.20 CFS 187 177 167 157 149 140 132 
9.60 CFS 117 111 104 9 8 9 3 8 7 8 2 
10.00 CFS 72.74 68.46 64.43 60.63 57.04 53.66 50.47 
10.40 CFS 44.64 41.97 39.46 37.09 34.86 32.76 30.79 
10.80 CFS 27.18 25.53 23.98 22.52 21.15 19.86 18.65 
11.20 CFS 16.44 15.43 14.48 13.59 12.75 11.97 11.23 
11.60 CFS 9.88 9.27 8.69 8.15 7.65 7.17 6.72 
12.00 CFS 5.91 5.54 5.19 4.86 4.56 4.27 4.00 
12.40 CFS 3.51 3.29 3.08 2.89 2.70 2.53 2.37 
12.80 CFS 2.08 1.94 1.82 1.70 1.59 1.49 1.39 
13.20 CFS 1.22 1.14 1.07 1.00 .93 .87 .81 
13.60 CFS .71 .66 .62 .58 .54 .SO .47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.50 WATERSHED INCHES; 24470 CFS-HRS; 2022.2 ACRE-FEET. 
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OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
2.77 
4.15 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
7598.9 (DIVERT ) 
7011.1 (DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 10.84 
2.00 CFS 0 10 42 117 271 536 953 
2.40 CFS 
2.80 CFS 
3.20 CFS 
3.60 CFS 
4.00 CFS 
4.40 CFS 
4.80 CFS 
5.20 CFS 
5.60 CFS 
6.00 CFS 
6.40 CFS 
6.80 CFS 
7.20 CFS 
7.60 CFS 
8.00 CFS 
8.40 CFS 
8.80 CFS 
9.20 CFS 
9.60 CFS 
10.00 CFS 
10.40 CFS 
10.80 CFS 
11.20 CFS 
11.60 CFS 
12.00 CFS 
12.40 CFS 
12.80 CFS 
13.20 CFS 
13.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.50 WATERSHED INCHES; 24470 CFS-HRS; 2022.2 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
290 CFS-HRS; 2022.2 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) 
2.90 
4.28 

PEAK DISCHARGE (CFS) 
7266.0 
6977.0 

PEAK ELEVATION(FEET1 
6.76 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.50 WATERSHED INCHES; 24470 CFS-HRS; 2022.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS ) 
2.46 
5.09 
5.57 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
4856.9 (RUNOFF) 
226.3 (RUNOFF ) 
187.7 (RUNOFF) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
1.30 CFS .24 .82 2.05 
1.70 CFS 3 6 4 8 60 
2.10 CFS 411 805 1429 
2.50 CFS 4707 4245 3630 
2.90 CFS 1449 1327 1229 
3.30 CFS 734 694 677 
3.70 CFS 606 574 537 
4.10 CFS 434 426 411 
4.50 CFS 300 298 296 
4.90 CFS 229 224 223 
5.30 CFS 195 187 182 
5.70 CFS 175 164 151 
6.10 CFS 105 9 7 8 4 
6.50 CFS .79 .00 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 1.47 
4.20 7.48 12.11 18.24 
7 4 8 7 101 127 

2243 3142 3979 4594 
3001 2459 2052 1779 
1139 1044 949 865 
671 668 662 651 
501 471 450 440 
390 365 ' 340 320 
292 283 269 253 
225 226 224 215 
181 184 187 187 
137 124 116 111 
6 7 4 7 28 13 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.90 WATERSHED INCHES; 3697 CFS-HRS; 305.5 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS) 
2.76 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
3219.0 6.30 - 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.90 WATERSHED INCHES; 3697 CFS-HRS; 305.5 ACRE-FEET. 
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OPERATION REACH XSECTJON 67 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3.09 2291.6 5.23 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
3.90 WATERSHED INCHES; 3697 CFS-HRS; 305.5 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS) 
2.94 
4.16 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
9381.6 (NULL) 
7845.9 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 12.31 
1.70 CFS .48 .93 1.63 2.68 4.18 6.23 8.94 
2.10 CFS 21 41 8 8 184 361 657 1109 
2.50 CFS 2568 3560 4675 5844 6957 7902 8618 
2.90 CFS 9328 9377 9243 8953 8563 8130 7723 
3.30 CFS 7085 6874 6737 6667 6652 6685 6756 
3.70 CFS 6981 7116 7258 7398 7527 7638 7726 
4.10 CFS 7829 7845 7840 7817 7778 7726 7663 
4.50 CFS 7507 7413 7310 7198 7078 6952 6822 
4.90 CFS 6558 6425 6290 6155 6019 5881 5743 
5.30 CFS 5470 5336 5205 5075 4948 4822 4698 
5.70 CFS 4453 4334 4218 4104 3992 3881 3771 
6.10 CFS 3548 3436 3324 3214 3104 2996 2888 
6.50 CFS 2676 2571 2467 2363 2261 '2162 2068 
6.90 CFS 1899 1824 1755 1690 1629 1570 1514 
7.30 CFS 1406 1354 1303 1253 1204 1156 1109 
7.70 CFS 1018 974 931 890 850 811 773 
8.10 CFS 702 668 635 604 574 546 518 
8.50 CFS 467 443 420 398 377 357 338 
8.90 CFS 303 286 271 256 242 229 216 
9.30 CFS 193 182 172 162 153 144 136 
9.70 CFS 121 114 107 101 95 9 0 85 
10.10 CFS 74.92 70.52 66.37 62.46 58.77 55.28 52.01 
10.50 CFS 46.00 43.26 40.67 38.23 35.94 33.78 31.74 
10.90 CFS 28.02 26.33 24.73 23.23 21.82 20.49 19.24 
11.30 CFS 16.96 15.92 14.94 14.02 13.16 12.35 11.59 
11.70 CFS 10.20 9.57 8.97 8.42 7.89 7.40 6.94 
12.10 CFS 6.10 5.72 5.36 5.02 4.71 4.41 4.13 
12.50 CFS 3.63 3.40 3.18 2.98 2.79 2.61 2.45 
12.90 CFS 2.15 2.01 1.88 1.76 1.64 1.54 1.44 
13.30 CFS 1.26 1.18 1.10 1.03 .96 .90 .84 
13.70 CFS .73 -68 .64 .60 .56 .52 -48 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.55 WATERSHED INCHES; 28167 CFS-HRS; 2327.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS) 
2.71 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
9115.0 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
1.90 CFS 0 1 3 
2.30 CFS 1963 2948 4089 
2.70 CFS 9104 9027 8618 
3.10 CFS 4133 3764 3449 
3.50 CFS 2228 2117 2028 
3.90 CFS 1692 1624 1557 
4.30 CFS 1225 1186 1147 
4.70 CFS 903 872 845 
5.10 CFS 709 687 668 
5.50 CFS 593 579 565 
5.90 CFS 4 87 463 438 
6.30 CFS 270 238 206 
6.70 CFS 22.37 8.57 1.72 

ALTERNATE = 1, STORM 
hr , DRAINAGE AREA = 

3 1 119 307 
5296 6462 7496 
7898 7043 6122 
3167 2921 2713 
1954 1900 1858 
1492 1430 1371 
1107 1065 1022 
821 798 776 
653 639 627 
553 542 531 
412 386 359 
173 139 106 
.11 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.03 WATERSHED INCHES; 9358 CFS-HRS; 773.3 ACRE-FEET. * OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2.87 6426.6 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 3.4 8 
1.75 CFS .23 .62 1.37 2.66 4.70 10.12 30.46 
2.15 CFS 178 340 584 923 1365 1908 2533 
2.55 CFS 3895 4547 5132 5626 6013 6281 6414 
2.95 CFS 6242 5940 5483 4945 4368 3819 3353 
3.35 CFS 2679 2455 2265 2101 1964 1847 1743 
3.75 CFS 1571 1503 1443 1388 1342 1302 1261 
4.15 CFS 1176 1131 1087 1044 1000 959 920 
4.55 CFS 853 825 799 772 744 716 687 
4.95 CFS 636 615 597 581 567 553 538 
5.35 CFS 507 492 479 469 460 453 445 
5.75 CFS 427 416 404 391 378 365 353 
6.15 CFS 323 305 285 263 240 216 191 
6.55 CFS 144 123 102 8 3 6 4 47 3 1 
6.95 CFS 8.82 3.09 .53 .07 
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i 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.31 WATERSHED INCHES; 7431 CFS-HRS; 614.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2.76 15047.8 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 8.26 SQ.MI. 
1.75 CFS 0 1 1 3 5 13 6 2 199 
2.15 CFS 485 989 1774 2886 4313 5997 7829 9671 
2.55 CFS 11390 12855 13990 14730 15040 14899 14312 13444 
2.95 CFS 12364 11248 10129 9079 8132 7268 6520 5890 
3.35 CFS 5392 4984 4630 4329 4081 3875 3697 3551 
3.75 CFS 3429 3315 3198 3081 2967 2859 2753 2649 
4.15 CFS 2547 2449 2356 2268 2187 2106 2027 1948 
4.55 CFS 1875 1805 1738 1675 1616 1560 1508 1458 
4.95 CFS 1412 1368 1328 1290 1254 1221 1191 1162 
5.35 CFS 1134 1107 1084 1062 1039 1018 999 9 80 
5.75 CFS 959 934 909 879 842 803 765 725 
6.15 CFS 683 636 586 533 478 422 364 306 
6.55 CFS 250 196 146 105 73 49 3 1 18 
6.95 CFS 8.82 3.09 .53 .07 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.15 WATERSHED INCHES; 16789 CFS-HRS; 1387.5 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2.82 23556 .O (NULL) 
3.91 10608.3 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 20.57 SQ.MI. 
1.65 CFS .24 .55 1.16 2.24 4.10 7.08 11.68 22.22 
2.05 CFS 7 4 220 526 1077 1958 3246 4970 7106 
2.45 CFS 9573 12239 14950 17530 19834 21687 22941 23517 
2.85 CFS 23405 22772 21741 20491 19082 17642 16262 14990 
3.25 CFS 13888 12975 12266 11722 11296 10981 10766 10631 
3.65 CFS 10556 10531 10545 10573 10597 10608 10605 10585 
4.05 CFS 10543 10478 10392 10289 10172 10046 9912 9769 
4.45 CFS 9617 9455 9288 9115 8936 8752 8568 - 8383 
4.85 CFS 8199 8016 7836 7659 7483 7309 7135 6964 
5.25 CFS 6797 6632 6470 6312 6159 6010 5861 5716 
5.65 CFS 5573 5433 5293 5152 5013 4870 4723 4574 
6.05 CFS 4424 4273 4118 3961 3800 3637 3474 3310 
6.45 CFS 3146 2982 2821 2662 2509 2366 2235 2117 
6.85 CFS 2011 1917 1833 1758 1690 1629 1570 1514 
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7.25 CFS 
7.65 CFS 
8.05 CFS 
8.45 CFS 
8.85 CFS 
9.25 CFS 
9.65 CFS 
10.05 CFS 
10.45 CFS 
10.85 CFS 
11.25 CFS 
11.65 CFS 
12.05 CFS 
12.45 CFS 
12.85 CFS 
13.25 CFS 
13 -65 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.39 WATERSHED INCHES; 44956 CFS-HRS; 3715.2 ACRE-FEET. 

--- XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1200.0 FEET) CAN 
ADD .546 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 2960.46 AC-FT ( .22 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1211.18. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS 
1.30 
6.22 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
45.6 1200.00 

3912.0 1213.18 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
1.30 CFS 45.58 45.49 45.41 
1.70 CFS 44.89 44.81 44.73 
2.10 CFS 44.66 45.28 46.72 
2.50 CFS 110 135 160 
2.90 CFS 203 209 215 
3.30 CFS 237 239 242 
3.70 CFS 254 256 258 
4.10 CFS 275 279 283 
4.50 CFS 308 312 316 
4.90 CFS 815 1037 1247 
5.30 CFS 2268 2402 2527 
5.70 CFS 3263 3393 3506 

ALTERNATE = 1, STORM = 1 
hr . DRAINAGE AREA = 20.57 
45.32 45.24 45.15 45.06 
44.65 44.58 44.51 44.46 
49.51 54.35 62.04 73.38 
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6.10 CFS 
6.50 CFS 
6.90 CFS 
7.30 CFS 
7.70 CFS 
8.10 CFS 
8.50 CFS 
8.90 CFS 
9.30 CFS 
9.70 CFS 
10.10 CFS 
10.50 CFS 
10.90 CFS 
11.30 CFS 
11.70 CFS 
12.10 CFS 
12.50 CFS 
12.90 CFS 
13.30 CFS 
13.70 CFS 
14.10 CFS 323 323 322 322 322 322 322 322 
14.50 CFS 322 321 321 321 321 321 321 321 
14.90 CFS 
15.30 CFS 
15.70 CFS 
16.10 CFS 
16.50 CFS 
16.90 CFS 
17.30 CFS 
17.70 CFS 
18.10 CFS 
18.50 CFS 
18.90 CFS 
19.30 CFS 
19.70 CFS 
20.10 CFS 
20.50 CFS 
20.90 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.23 WATERSHED INCHES; 16354 CFS-HRS; 1351.5 ACRE-FEET. 

--- STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 
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SUMMARY TABLE 1 
--------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 5.29 inches AND 6.00 hr DURATION, BEGINS AT .O hrs. 
RAINTABLE NUMBER 2, ARC 2' 
MAIN TIME INCREMENT .050 HOURS 

ALTERNATE 1 STORM 1 
........................... 

XSECTION 1 RUNOFF 2.46 3.86 --- 2.73 6069 2467.1 
XSECTION 5 REACH 2.46 3.86 6.06 3.43 3248 1320.3 
XSECTION 10 REACH 2.46 3.86 6.94 4.17 2220 902.4 
XSECTION 2 RUNOFF 2.38 3.14 --- 2.67 4870 2046.2 
XSECTION 12 ADDHYD 4.84 3.51 --- 2.67 4885 1009.3 

XSECTION 12 DIVERT 4.84 3.46 --- 2.55F 4100F 847.1 
XSECTION 200 DIVERT . -00 3.46 --- 2.67 785 * * * * * * * *  
XSECTION 20 REACH 4.84 3.46 7.94 2.83 4096 846.3 
XSECTION 25 REACH 4.84 ' 3.46 5.02 2.89 4072 841.3 
XSECTION 3 RUNOFF 3.94 3.86 --- 2.75 9534 2419.8 

XSECTION 30 REACH 3.94 3.86 4.81 3.52 4906 1245.2 
XSECTION 5 REACH 3.94 3.86 6.18 4;20 3530 895.9 
XSECTION 25 REACH 3.94 3.86 4.59 4.28 3525 894.7 
XSECTION 4 RUNOFF 2.06 2.89 --- 2.73 3682 1787.4 
XSECTION 34 ADDHYD 6.00 3.53 --- 4.17 4072 678.7 

XSECTION 35 ADDHYD 10.84 3.50 --- 2.77 7599 701.0 
XSECTION 35 DIVERT 10.84 3.50 --- 2.77 7599 701.0 
XSECTION 199 DIVERT -00 3.50 ---  .OO 0 * * * * * * * *  
XSECTION 45 REACH 10.84 3.50 6.76 2.90 7266 670.3 
XSECTION 6 RUNOFF 1.47 3.90 --- 2.46 4857 3304.1 

XSECTION 60 REACH 1.47 3.90 6.30 2.76 3219 2189.8 
XSECTION 67 REACH 1.47 3.90 5.23 3.09 2292 1559.2 
XSECTION 64 ADDHYD 12.31 3.55 --- 2.94 9382 762.1 
XSECTION 5 RUNOFF 4.78 3.03 --- 2.71 9115 1906.9 
XSECTION 7 RUNOFF 3.48 3.31 --- 2.87 6427 1846.8 

XSECTION 75 ADDHYD 8.26 3.15 ---  2.76 15048 1821.8 
.XSECTION 76 ADDHYD 20.57 3.39 --- 2.82 23556 1145.2 
STRUCTURE 1 RESVOR 20.57 1.23 1213.18 6.22 3912 190.2 
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SUMMARY TABLE 2 
, -----------_--- 

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
........................ ------------------------------- 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN ----------- ----------- ----------- LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) (X) (M) (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
--------------------------- 

5 9100 6057 2.8 3245 3.5 1.92 1.08 .688 .536 .07 
10 9100 3245 3.5 2219 4.2 2.40 1.05 .372 .684 .07 
20 3332 4100 2.5 4086 2.8 .14 1.63 .007 .997 .50 
25 1950 4086 2.8 4070 2.9 .052 1.73 -003 .996 .65 
30 8865 9533 2.8 4901 3.5 1.53 1.09 .756 .514 .07 
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SUMMARY TABLE 3 
, --------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTIONI DRAINAGE 
STRUCTURE AREA STORM NUMBERS.. ........ 
ID (SQ MI) 1 

STRUCTURE 1 20.57 
........................... 

ALTERNATE 1 3912 

XSECTION 1 2.46 
........................... 

ALTERNATE 1 6069 

XSECTION 2 2.38 
--------------------------- 

ALTERNATE 1 4870 

XSECTION 3 3.94 
--------------------------- 

ALTERNATE 1 9534 

XSECTION 4 2.06 
--------------------------- 

ALTERNATE 1 3682 

XSECTION 5 4.78 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 9115 

XSECTION 6 1.47 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE . 1 4857 

XSECTION 7 3.48 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 6427 

XSECTION 10 2.46 
........................... 

ALTERNATE 1 2220 

XSECTION 12 4.84 
--------------------------- 

ALTERNATE 1 4100 

XSECTION 20 4.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 4096 

XSECTION 25 3.94 
--------------------------- 

ALTERNATE 1 3525 

XSECTION 30 3.94 
--------------------------- 

ALTERNATE 1 4906 

XSECTION 34 6.00 
--------------------------- 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scs - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 
13:45:50 SUMMARY, JOB NO. 1 PAGE 23 

SUMMARY TABLE 3 
, -_---____------  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS .......... 
ID (SQ MI) 1 

XSECTION 34 6.00 
--------------------------- 

ALTERNATE 1 4072 

XSECTION 35 10.84 
--------------------------- 

ALTERNATE 1 7599 

XSECTION 45 10.84 
........................... 

ALTERNATE 1 7266 

XSECTION 60 1.47 
--------------------------- 

ALTERNATE 1 3219 

XSECTION 64 12.31 
........................... 

ALTERNATE 1 9382 

XSECTION 67 1.47 
........................... 

ALTERNATE 1 2292 

XSECTION 75 8.26 
--------------------------- 

ALTERNATE 1 15048 

XSECTION 76 20.57 
........................... 

ALTERNATE 1 23556 

XSECTION 199 .OO 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 0 

XSECTION 200 .00 
........................... 

ALTERNATE 1 785 



ECON2 
TITLE 
TITLE 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 

ECON2 DATA FILE 

WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS 
ESH HYDROGRAPH, 100-YR SEDIMENT 

-1 3912. 
1 6069. 
2 4870. 
3 9534. 
4 3682. 
5 9115. 
6 4857. 
7 6427. 

10 2220. 
12 4100. 
2 0 4096. 
2 5 3525. 
3 0 4906. 
34 4072. 
3 5 7599. 
4 5 7266. 
60 3219. 
64 9382. 
6 7 2292. 
7 5 15048. 
7 6 23556. 
200 785. 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scs - 
WT3ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
09/07/** ESH HYDROGRAPH, 100-YR SEDIMENT 2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT3ESH FILES 

INPUT = ESH.DAT 
OUTPUT = 0UTT.OUT 

, GIVEN DATA FILE 
, DATED 09/07/**,13:45:50 

FILES GENERATED - DATED 09/07/**,13:45:50 

FILE 111.TEC CONTAINS ECON2 INFORMATION 

FILE 111.TF.D CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 0, MESSAGES = 3 

JOB ENDED AT 13:45:50 
* * *  TR-20 RUN COMPLETED * * *  



APPENDIX E 

CALCULATION PACKAGES - 
HYDROLOGY AND HYDRAULICS: ADWR CRITERIA 

Note to Reviewers: The hydrology and hydraulics calculation packages were previously 
submitted on August 20,2004 for review. The calculation packages have not been included 

with the 90 Percent Design Report. 

P:\FCDMCV3443698 WHITE TANKS\DESIGN REPORlWO PERCENnWHITE TANKS 3 DESIGN REPORT - 90 PERCENT DRAFT REV2.DOC 



APPENDIX F 

FISSURE EROSION MODELING 

The Fissure Erosion Modeling Report is not included with this submittal. It will be 
included with the 100 Percent Design Report. 

P:\FCDMC\23443698 WHITE TANKS\DESIGN REPORlVO PERCENnWHlTE TANKS 3 DESIGN REPORT - 90 PERCENT DRAFT REV2.DOC 





Appendix G. 1 
Seepage Analysis 



Free flow boundary 
condition defined along 
this model boundary 
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Contours of Pore Pressure (psf), Without Upstream Common Fill 

White-4.GRF with /8/2610.1/ <initials> 

23443748 Arizona Seepage Analysis Results 
Maximum Height Soil-Cement Section 

Figure 
G .I-1 



Common Fill 
Free flow boundary 
condition defined along Existing Embankment 
this model boundary 
1 

I 
'I 

A 
A 
A 
A 

40'  - . . . - - - - -  " - " -  * .  , . " .  ' 

_ _ _ L _ _ _ _  - - - - . . I . . . 
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Contours of Pore Pressure (psf) 

Project NO. 
23443748 

White Tanks FRS No.3 
Arizona 

URS 

Seepage Analysis Results 

Trans-2.GRF with 1W26/04/ <initials> 

Figure Transition Section G .l-2 



URS EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: &OL P)J~RK:~ @- MAR OVA Project Name: 23443'74% 
Project/Calculation Number: ""Nn' " J ~  &QD &''EM No 3 
Title: , S ~ & ~ A G F ,  €5 FOR fRS 0 .  3. 

I 

Total Number of Pages (including cover sheet): 

Total Number of Computer Runs: 

Prepared by: /SG Date: 8 -2 6 -09 
Checked by: a U;\(~-O Date: !?-z7-67 

Design BasisReferences/Assumptions 

SEE \ h / f i ~ v p  /a 7~ REPORT. 

- - 

Calculation Approved by: /Af 7 .  , 

Revision No.: Description of Revision: Approved by: 

Project Managermate 

J:\QA\QA-DEMReview & Checks & Fonns\Calculations 4.7-2.doc 



SEEPIW Input and Output Files 

Maximum Height Soil-Cement Section 



7 Film: UHIrE-4A.SEP Pas. 1 - 
FILEINFO 
SEEPU 4.22 

le-7cm/r~o 

C .080B.+BB0 +2.8348*-886 
.0888.+888 +2.83481-084 

Film: UHIIE-4A.SEP Page 2 - 
SFUNCTION 3 

1 4 +O. BB'dBe+BBB +l. 5388c+BBB 
Cisrur. 
-2.8000e+800 +l.0'dBB1-B01 
-1.0888.+888 +1.88881-881 
+8.0BBBe+00B +1.0008c-801 
+l.BBBBe+801 +1.0088e-881 

2 2 +0.8888e+808 +1.5388.+888 

+B.OB08c+BBB +1.880B.-B'd3 
+1.0888~+881 i1.0808e-803 

3 2 +O. BeBBe+080 +l. 53BBe+BBB 
camman F i l l  

BFUNCTION 0 
HFLWXION 8 
NODE 1208 

1 -7.47421+881 +9.4855e+881 +B.BBBBc+B'dB +B.BBBBe+BB0 208209 +8.8880.+888 
2 -7.4742e+881 +9.9883.+881 +8.0888e+880 +9.8888.+880 288288 +8.8888~+088 
3 -7.4742.+801 +l.B491e+BB2 +8.8888e+808 +B.BBBBI+BBB 288288 +0.8888c+088 
4 -7.47421+881 +1.8994*+882 +8.0888=+080 +8.0888.+888 288280 +'d.@BBBa+088 
5 -7.4742@+881 +1.1497e+882 +B.00081+088 +9.0888e+088 288288 +O.BBBBe+BBB 
6 -7.4742e+081 +1.2888.+882 +0.0088.+880 +0.8880~+088 200288 +0.0888~+888 
7 -7.4742.+881 +1.2583e+882 +8.0BBB.+BB0 +9.BBB'd~+BBB 288288 +B.BBBBe+808 
8 -7.4742e+BBl +1.3885.+882 +0.0888e+880 +0.0888*+880 288280 +8.BBBBc+B00 
9 -7.4742e+881 +1.3588e+882 +0.0080e+880 +0.0088.+880 288280 +0.8888e+808 
10 -7.4742e+981 +1.4811.+882 +B.BOBB~+BBB +0.0888e+088 280280 +8.8808~+888 
11 -7.4742.+881 +1.4514=+882 +O.BilBBc+BB8 +8.8888e+888 288288 +8.8088.+008 
12 -7.4742r+881 +1.5017.+882 +0.8888e+888 +8.8808e+880 208288 +B.B'dBBe+BBB 
13 -7.47421+881 +1.5528e+082 +8.00881+888 +8.8888c+880 288280 +O.BBBOc+BBO 
14 -7.4742r+BBl +1.6823.+882 +8.0888c+888 +B.BBBBe+BB0 288288 +B.B888e+808 
IS -7.4742r+801 +1.6525r+082 +8.8080e+880 +8.8880.+888 288288 +0.800Be+BB0 
16 -7.4742e+881 +1.7828c+882 +0.BB08.+0BB +8.0888e+088 288288 +0.8888e+888 
17 -7.4742e+881 +1.7531r+002 +B.BBBBe+BB8 +9.888Bc+BB0 208208 +B.BB88c+BBB 
18 -7.4742~+881 +1.8034.+882 +8.0888.+880 +0.BBB0~+BBB 888880 +8.08BBe+BBB 
19 -7.4742=+881 +1.8537.+882 +0.8880e+888 +8.0888e+888 888880 +O.B000e+B0B 
20 -6.3905e+BBl +9.4865c+BBl +0.8888*+880 +8.0800e+888 080888 +8.0888e+808 
21 -c.asas.+eel +~.989ze+ee1 +e.saeee+see +e.seeee+eee eeeeee +e.eeeee+sso 
22 -6.398Ss+881 +l.8492.+882 +0.8888.+888 +@.8880e+808 888888 +@.8888c+088 
23 -6.3985.+881 +1.8¶¶5e+882 +8.8888.+888 +0.BBBBe+BBB 008888 +0.8888.+008 
24 -6.398Se+801 +1.1497r+882 +8.8808.+889 +B.0BBBe+BBB 088888 +8.0BBBm+BBB 
25 -6.398Se+881 +1.2880e+882 +8.08881+880 +8.BBBBe+BBB 808088 +8.8888e+BBB 
76 -6.398k+001 +1.25831+882 +Br8088e+B89 +B.BBBB.+BBB 088888 +8.00801+880 
27 -6.398Se+881 +1.3886r+082 +0.8008e+BBB +0.0008.+088 BBBBBB +8.9888e+880 * 28 -6.3985.+891 +1.3589.+882 +B.B80Be+BBB +9.8888e+880 088008 +8.0888.+888 
29 -6.390Se+BBl +1.4811r+882 +9.8888.+888 +0.8888.+880 080888 +8.0888~+080 
30 -6.398Sr+891 +1.4514r+BBZ +8.8088*+080 +8.88881+080 008088 +B.B880e+BBB 
31 -6.3985.+801 +1.5817e+882 +0.8880.+809 +9.8880e+888 888888 +8.88881+888 
32 -6.39BSe+BBl +1.5528r+BBZ +8.8880e+880 +B.BBBB.+BBB 088088 +8.8888-+888 
33 -6.3985e+BBl +1.6822e+882 +8.8888e+880 +B.B808.+880 BBBBBB +0.8888e+888 
34 -6.3985r+BBl +1.6525e+882 +B.BB08.+0BB +0.8888~+880 808888 +0.8888.+889 
35 -6.3985r+081 +1.7828r+082 +8.0008.+088 +9.0088.+008 880808 +9.8088.+909 
36 -6.398Sc+BBl +1.7531.+882 +8.8888e+888 +B.BBBBI+BBB 888808 +0.8888e+888 
37 -6.398Sr+801 +1.0033.+082 +B18'd8Be+88Q +9.8008a+888 880880 +B.B'dBB.+B08 
38 -6.398Sc+BBl +1.8536.+882 +B+B'dBB.+BB'd +0.0880~+8BB 808888 +8.0888.+808 
39 -5.322Ya+B81 +9.4874.+881 +B.BBBB~+BBB +B.BBBBe+BB'd 888888 +B.BBBkl~+0BB 

- Film: WHITE-4A.SEP Fri Aus 27. 2084 - Pas. 3 - 
42 -5.3229c+BBl +1.8995e+BB2 +B.B0BQ.+BBB +B.BBBBe+B88 888808 +8.888ee+ee8 
43 -5.3229.+881 +1.14981+882 +'d.BBB0e+088 +0.88881+888 888880 +9.0888.+888 
44 -5.3229.+881 +1.2881.+882 +8.8808.+880 +8.0888e+888 908888 +9.8880e+888 
45 -5.322¶.+8Bl +1.2584*+882 +0.888Be+880 +8.8088e+808 888809 +9.8088.+008 
46 -5.3229.+881 +1.3886r+082 +8.88B'd~+BBB +B.B'dBBc+0BB 888800 +8.8888e+888 
47 -5.3229m+881 +1.358¶.+882 +8.8088*+888 +0.00881+808 080880 +0.8808c+000 





Film: UHlTE-4A.SEP Frl Aus 27, 2 8 8 4  - Pag. 7 ----, 
2 8 2  +6.5177.+881 +1.7817.+882 +B.B888.+880 +8.8888e+888 008888 + 8 . 8 8 8 8 ~ + 8 8 8  
283 + 6 . 5 1 7 7 ~ + 8 0 1  +1.7519.+882 +8.8888.+880 +B.B080e+808 088888 +8.88881+880 
284 +6.5177.+881 +1.8828.+882 + B . 8 8 0 8 ~ + 8 8 8  +B.BBBBc+08B 888808 +0.8888.+888 
285 + 6 . 5 1 7 8 ~ + 8 8 1  +1.8522*+802 +8.8888.+880 +8.8880c+088 800888 +8.8888.+888 
286 +7.4592*+881 +9.4969.+881 +8.8888.+888 +8.8888c+808 880888 +8.8888.+888 
287 +7.4592.+881 +9.9902*+881 +0.8888.+880 +B.B800c+888 880888 +8.8888e+888 
288 +7.4593.+881 +1.8588.+882 +8.8888*+888 +B.BBBB~+BBB 888880 +8.0888*+808 
289 +7.4593.+881 +1.1881.+882 +@.8888e+888 +B.BBBBe+BBB 088BBB + 8 . 8 8 8 8 ~ + 8 8 8  
298 +7.4594.+881 +l. l582e+BB2 +0.8888*+888 +B.BB001+888 888888 +B.000Be+888 
2 9 1  +7 .4594*+881 +1.2883.+882 +B.B888c+880 +8.8888.+888 888808 +8.8888e+888 
292 +7 .4595*+881 +l.2585.+882 +8.8888.+888 +8.0BBBc+888 888800 +0.8888e+888 
293 +7.4595.+881 +1.3886.+802 +8.8888*+888 +B.000Bc+888 888808 + 8 . 8 8 8 8 ~ + 8 8 8  
2 9 4  *7.4596.+881 +1.3587.+882 +B.BBOBc+BBB +8.8808*+888 888888 +0.0BBBe+B08 
295 +7 .4596*+881 +1.4889.+882 +8.8088c+BB8 +8.8888e+888 088080 +8.8888.+888 
296 +7.4597.+881 +1.4518*+882 +8.8888*+888 +8.80081+888 888008 + 8 . 8 8 8 8 ~ + 8 8 8  
297 +7.4597.+881 +1.5811.+882 +8.8888.+888 +8.88881+888 088808 +8,8888.+888 
298 +7.4598.+881 +1.5512.+882 +8.8888.+888 +B.B000e+BBB BBBBBB +B.B080e+088 
299 +7 .45¶8*+881 +1.6814e+882 +B.BBBBe+088 +8.8888.+888 888888 +8.8888*+888 
388 +7.4599*+801 +1.6515e+882 +0.8888.+888 +B.BOBB.+B08 888800 +8.8088.+888 
3 8 1  +7.4599e+881 +1.7816e+882 +B.BBBBI+BBB +B.BBBBe+088 888888 +0.880Be+BBB 
382 +7.4608e+BBl +1.7518.+882 +B.BBBBc+088 +0.08801+880 808880 +8.8888*+888 
383 +7.4688e+881 + 1 . 8 8 1 9 ~ + 8 8 2  +B.CIBBBe+BBB +B.B8138c+888 BBBBBB +8.8888*+888 
384 +7.4681.+881 + 1 . 8 5 2 8 ~ + 8 8 2  +8.8888e+888 +8.8888*+088 888800 +8.8888*+888 
385 +8.4813e+BB1 + 9 . 4 9 7 5 ~ + 8 0 1  +8.8888e+888 +8.8880e+888 888888 +B.BBBBe+BBB 
386 +8 .4814*+881 +9.9987r+081 +0.0808c+BBB +B.B880e+BBB 808888 +B.BBBBe+BBB 
387 +8 .4814*+881 + 1 . 0 5 8 8 ~ + 8 8 2  +B.B00Bt+BBB +8.8888e+088 888888 +8.8888*+888 
388 +8.4815*+881 +1.1881.+882 +0.8BBBe+B08 +B.BBBB.+BBB 888888 +B.BBBB.+BB~ 
309 +8.4816.+881 +1.1582.+882 +B.BBB0e+BBB +8.8888.+888 888808 +B.B8BBe+BB8 
318 +8.4816e+881 +1.2883.+882 +8.8888e+888 +8.0888*+808 DBB808 +8.088'de+800 
3 1 1  +8.4017.+801 +1.2585.+082 +8.8888e+888 +8.8888*+888 888800 +8.8888e+888 
312 + 8 . 4 0 1 7 ~ + 8 8 1  +1.3886.+882 + 8 . 8 8 8 8 ~ + 8 8 8  +8.8888.+888 BBBBBB +@.8888c+088 
313 +8.4818.+881 +1.3587.+882 + 8 . 8 8 8 8 ~ + 8 8 8  +8.8888.+888 BBB'dBB +8.8888.+088 
314 +8.4810.+881 +1.4888.+882 +B.BBBBm+888 +B.BB88c+B08 BBBBBB +0.8BBBe+BBB 
315 +8.4819e+881 +1.4589.+802 +8.8888e+088 +B.BB88c+BBB 888888 +B.B808.+BBB 
316 +8.4813.+081 +1.5010e+882 +B.BB88r+BBB +8.88881+088 088880 +B.B888e+888 
317 +8.4828e+881 +1.5512e+882 +B.B80B~+B08 +CJ.0B'dBe+BBB BBBBBkl +B.BBBBe+888 
318 +8.4821e+881 +1.6813.+882 +8.8888c+B'dB +0.8888e+888 880888 + 8 . 8 8 8 8 ~ + 0 8 8  
319 +8 .4821r+881 +1.6514e+BB2 +B.BBBBc+BBB +8.0888e+888 888000 +8.8888*+888 
328 +8.4822c+881 +1.7815e+882 +8.8888c+888 +8.8808e+888 BBBBBB + 8 . 8 8 8 8 ~ + 8 8 0  
3 2 1  +8.4822.+881 +1.7516e+882 +B.B880e+088 +0.8888e+888 BBBBBB +8.0888.+888 
322 +8.4023e+881 +1.8818e+BBZ +B.BBBBc+08@ +B.BBBBc+BBB 808808 +B.BBBBe+880 
323 +8.4823c+801 +1.8519e+882 +B.BB~B~+BBB +8.8808e+880 888888 +0.8088.+888 
324 +9.3435.+881 +9.4981e+881 +B.OBBB~+BBB +B.BB0@~+888 888008 +B.BBBBc+BBB 
325 +9.3436.+881 +9.¶¶92.+881 +@.0888e+880 +0.880Be+BBB BBBBBB + 8 . 8 8 8 8 ~ + 8 8 8  
326 +9.3436c+881 +1.050'de+BBZ +8.8888.+880 +8.0888e+BBB 888880 +0.80BBe+BBB 
327 +9.3437e+B01 +1.1881*+082 +B.BBBB~+BBB +B.BBBB.+BBB BBB'dB'd +B.BBBBI+BBB 
328 +9.3437r+081 +1.1582.+882 +8.8888.+888 +B.8888~+880 888000 +0.0BB8~+088 
329 +9.3438e+081 +1.2884a+882 +B.BBBBc+BB0 +B.B8BBc+BBB 888888 +B.B08'de+888 
338 + 9 . 3 4 3 9 ~ + 8 8 1  +1.2584.+082 +8.8808.+8B~ +8.8088e+888 BBBBBB +8.8888e+888 
3 3 1  +9.3439.+881 +1.3886.+08Z +B.BBBB.+OB0 +B.BBB'd~+BBB 808008 + 0 . 8 8 8 8 ~ + 8 8 8  
332 +9.3440e+801 +1.3587.+082 +8.8888.+888 +B.B888c+BBB 888008 + 0 . B 8 8 8 ~ + 8 0 8  
333 +9.3448=+881 +1.4888.+882 +8.8888.+888 +E.B8BB~+BBB BB'dBBB +B.BBBB~+BBB 
334 +9.3441.+881 +1.4589.+802 +8.8888.+888 +B.BBBB~+BBB 888888 +8.0888.+888 
335 +9.3442r+BBl +1.5818.+882 +0.8888e+888 +8.8888*+880 880800 +B.B888e+BBB 
336 +9 .3442r+801 +1.5511.+882 +0 .8088~+0BB + 0 . 8 8 8 8 ~ + 8 8 8  888808 +B.B0BB~+BBB 
337 +9.3443.+881 +1.6812.+882 +8.8088e+880 + 0 . 8 8 8 8 ~ + 8 8 8  888808 +8.8BBB~+BBB 
338 *9 .3443*+881 +1.6513.+882 +8.8880e+888 +8.8888e+888 888880 +B.BBBB~+BBB 
339 +9.3444.+881 +1.7814.+882 +8.080Be+BB8 +CJ.BBBBe+BBB 888888 +8.8888=+800 
348 +9,3445.+881 +1.75lSe+BBZ +8.8888e+888 *0.88B'dc+BB0 888808 +O.BBB'd~+BBB 
3 4 1  +9.3445e+881 +l.B@16e+882 +B.BBBBc+BB~ +B.B888c+888 008888 +B.B888.+800 



I-- Film: UHITE-4A.SEP F1.1 Aug 27, 2884 - Page I1 --. 
522 +1.3746.+882 +1.9129e+882 +8.8088e+888 +8.8888.*888 BBBBBB +8.8808.+888 
5 2 3  +1.3764.+882 +Z.B568e+882 +8.8888e+888 +B.B'd8Bc+B88 008888 +B.'dBB'de+BBB 
5 2 4  + 1 . 3 7 8 8 ~ + 8 8 2  + 2 . 1 1 8 4 ~ + 8 0 2  +8.8888.+888 + 8 . 8 8 8 8 ~ + 8 8 8  888888 +B.B888e+888 
525 +1.3798.+882 +2.8979e+882 +8 .888 'do888 +8.8ea'de+eee 888880 +8.8808m+ese 
526 +1.3799.+882 +1.9335.+882 +B.BB'd'dc+B88 +'~.BB'JBI+BBB 888888 +8.8888e+888 
5 2 7  +1.37991+882 + 2 . 8 1 5 7 ~ + 8 8 2  + 8 . 8 0 8 8 ~ + 8 0 8  +8.8888.+888 808880 +8.8888e+888 
528 + 1 . 3 8 5 2 ~ + 8 8 2  +2.8773e+882 +8.8888.+888 +B.BBBBe+BBB 888888 +B.B80Bc+BBQ 
529 +1.3853.+882 +1.95481+882 +8.8888.+888 +B.BBB'd~+BBB BBBBBB +B.BB'dBe+B'd8 
5 3 8  +1.3878e+882 +2.8362e+882 +8.8888e+888 +8.8888.+888 BBBBBB +8.8808c+888 
5 3 1  +1.3984.+082 +2.1184e+882 +8.BBBB~+BBB +8.8888e+888 888888 +8.8888.+888 
532 +1.3984.+882 +2 .1389r+882 +B.8088c+BBB + 8 . 8 8 8 8 ~ + 8 8 8  888888 +B.BBBBe+BB 
533 +1.39136e+882 +1.9746*+882 +B.BBBBe+808 +8.8888.+888 BBBBe'd +8.8888e+88 
534 +1.3338*+882 +1.8296.+882 +8.8888*+888 +8.0888r+BBB 888888 +B.B888c+BBB a 
535 +1.3948e+BBZ +2.8979.+882 +B.BBBBm+BBB +B.BBBB.+B8B 888888 +B.BBBBe+BBO 
536 +1.3941c+BB2 + 9 . 5 8 8 8 ~ + 8 8 1  +8.88881+888 +B.BB@Qe+BBB 888888 +B.BB'JB.+BBB 
537 +1.3941r+BB2 +1.8881.+882 +8.8888.+888 +8.8888.+888 Be8888 +8.8808*+888 
538 +1.3941e+882 +1.8581e+0'dZ +8.8888e+088 +8.88881+888 BBBBBB +B.BBBBe+B'dO 
539 +1.3941.+882 +1.1882e+882 +8.8888e+888 +0.0088e+B88 880888 +B.BBBBe+OBB 
548 + 1 . 3 9 4 1 ~ + 8 8 2  +1.1583.+882 +8.8888e+888 +8.8888e+888 888088 +8.8888.+888 
5 4 1  +1.3941.+882 +1.2884.+882 +8.88881+888 +8.8888e+888 8888138 +8.008Be+888 
5 4 2  +1.3941r+BBZ +1.2584r+882 +B.BBBBc+BB'd +8.B'dBB.+BBB Be138813 +8.8888c+888 
543 + 1 . 3 9 4 1 ~ + 8 8 2  +1.3885e+BB2 + 8 . 8 8 8 8 ~ + 8 8 8  +8.B88Be+BBB BOB888 +8.8888e+888 
5 4 4  +1.3941.+882 +1.3586.+882 +8.88881+888 +8.8888c+888 BBB'dBB +B.BB8'de+'dBB 
545 +1.3941.+882 +1.4887.+882 +8.8888e+88'd +8.8888c+888 808888 +B.BBBBc+BBB 
546 +1.3¶41.+882 +1.4587.+882 +8.8888.+888 +8.BBBBe+BBB 888888 +B.BBBBI+B'~B 
547 +1.3941.+882 +1.5888.+882 +B.BBB'de+08B +B.BBBB.+BBB 888888 +O.BBBklc+888 
548 +1.3941*+882 +1 .5589*+882 +B.BBBB~+BBB +O.BB'JB~+BBO BBBBBB +B.BB'dBe+BB'd 
549 +1.3941.+882 +1.6889e+882 +8.8888e+888 +B.BBB'dc+BBO BBBBBB +B.BBBBe+BBO 
558 +1.39411+882 +1.6518e+882 +8.88881+888 + 8 . 8 8 8 0 ~ + 8 8 8  BBB'dBB +8.8888e+888 
5 5 1  +1.3941.+882 +1.7811e+882 +B.BBBB~+BBB +B.BB88r+BBB 888880 +8.88BBc+BBB 
5 5 2  +1.3941.+882 + 1 . 7 5 1 2 ~ + 8 8 2  +8.8888=+888 +8.8888c+888 888888 +B.BBB'dc+BBB 
553 +1.3Y41e+B82 + l r8812r+B02 +8.8888c+888 +8.8888c+888 DBBB8B +8.8888*+888 
554 +1.3941e+882 +1.8513=+882 +8.8888c+888 +8.8888e+888 BCIBBBB +0.8888e+0B8 
555 +1.3941.+882 +2.8568.+882 +8.8888.+888 + 8 . 8 8 8 8 ~ + 8 8 0  BBBBDO +8.8888.+888 
556 +1.3959=+882 +1.9951e+882 +8.8888.+888 +8.8888r+888 888888 +B.BBB'de+BBB 
5 5 7  +1.3976.+882 +1.8718.+882 +8.88881+888 +B.BBBBe+k7BO BBBBB'd +8.8888.+888 
558 +1.4818e+882 +2.1389r+882 +B.BBBB.+BBB +8.8888c+888 808888 +B.BOOB.+BBB 
559 +1.4812r+882 +1.8924.+882 +B.BBBBc+BBB +B.BBBBe+OB'd 888888 +O.BBBBc+BBB 
560 +1.48121+882 +2.8157*+882 +8.8888c+BBB +B.BBBBe+BBO BB'd'dBB +B.OBB'dc+BBB 
5 6 1  +1.4812e+882 +2.8773e+882 +8.8888e+888 +B.'dBB'de+BBB 888888 +B.OBB'de+BBB 
562 +1.4827.+882 + 2 . 1 5 9 5 ~ + 8 8 2  +B.BBB8~+BBB +8.0808e+881 888880 +B.Ol38Ba+Bil0 
563  +1.4829.+882 +2.1184e+882 +8.8888e+888 +8.8888=+888 888888 +B.BBBBs+BB8 
5 6 4  +1.4847.+882 +1.9129r+882 +8.BBBB~+BBB +B.B88B~+BBO 880880 +8.8808e+808 
5 6 5  +1.4865e+882 +2.8362.+882 +B.BBBBI+BBB +8.880Bc+088 B'dBB'dB +B.BBBBI+BQB 
566 +1.4882e+882 +2.8979e+882 +8.BBBBc+BB8 +B.B888c+BBO BB'dBB'd +B.B888c+BklB 
567 +1.4883e+882 +1.9335c+882 +B.BBBBc+B88 +8.8888e+888 888888 +B.I888c+BQB 
568 +1.4117e+B82 +2.1389.+882 +8.8888.+888 +8.8888e+880 B'd'dBBB +O.BBBBc+B'dB 
569 +1.4117e+882 +2.1595.+882 +O.O888a+klB'd +8.8888e+888 888888 +B.BBBBe+BBB 
578 +1.4118.+882 +1.9548c+882 +8.8888.+888 +B.BB'dBe+BBB 888888 +@.BBBB~+kl@'d 
5 7 1  +1.4118e+882 +2.8568.+882 +8.8888c+888 +8.8888e+888 888888 +8.8888.+888 
5 7 2  + 1 . 4 1 5 1 ~ + 8 8 2  +2.1888.+802 +B.BBBBI+BBO +B.B'dBBe+BBB 888888 +8.88881+888 
573 +1.4153.+882 +2.1184e+'dB2 +8.8888.+888 +Ei.BBBBe+888 888888 +8.8880e+888 
5 7 4  +1.4154*+882 +1.9746.+081 +8.8888*+880 +8.888IJ1+BBn 888888 +B.B880e+BB'd 
575 +1.4171.+882 +2.8773.+882 +8.88BBe+888 + 8 . 8 8 8 8 ~ + 8 8 8  888888 +B.B'dBBe+BB8 
576 +1.4189.+882 +1.9951.+882 +8.8888.+881 +8.8888.+888 880888 +B.BBB'de+B'dB 
577 +1.4286.+882 +2.1595.+882 +B.BBBB~+BBB +8.88881+888 888808 +8.0888e+BBB 
578 +1.4223.+882 +2.1880.+882 +8.8888*+888 +8.888Be+BBB 888888 +8.088Be+B'dB 
579 +1.4224*+882 +2.1389.+882 +8.088Bc+BBB +8.8888e+888 888888 +B.BBBBe+'dBB 
5 8 8  +1.4225.+882 +2.8157.+882 +@.8888e+888 +B.BBBBe+B88 888888 +B.8880a+BBB 
5 8 1  +1.4225e+882 +2.8979.+882 +8.8888e+888 +0.BBBBc+088 0808BB +8.8888a+088 

,-- file: UHIIE-4A.SEP Pa.. 1 2  
582 +1.4268*+882 +2.8362.+882 +8.8888e+888 +B.BBBBr+BBB 888888 +8.8888e+88 4B 583 +1.4278e+882 +2.1184.+882 +8.8888.+888 +B.BBBBe+8BB BBBBBB +8.8888.+888 
584 +1.4291.+882 +1.8296.+882 +B.BBBB.+BBP +8.8888.+888 888800 +@.08BBe+BB'd 
585 +1.4294.+882 +2.1888.+882 +B.BBBB~+BBB +8.8888e+888 888888 +B.BBBBe+BBB 
586 +1.4295.+882 +1.1503.+882 +B.BBBB~+BBB +8.8898.+888 BBBBBB +8.0888~+888 
587 +1.4295.+882 +1.2884.+882 +B.B888~+8BB +8.8888.+888 BBBBBB +B.O888e+BB'd 
588 +1.4295.+882 +1.2584e+882 +B.BBBO.+BBB +B.B888e+BB8 888888 +B.B808e+BB'd 
589 +1.4295.+882 +1.3885e+882 +8.8888e+888 +B.B80Be+BBO BBBBBB +B.BBBBe+BBB 
598 +1.42¶5.+882 +1.3586.+882 +B.B808e+BBCJ +8.8888.+880 BBBBBB +B.BBBBe+BBB 
5 9 1  +1.42951+882 +1.4887.+882 +B.BBB8c+BBO +B.BBOBe+BB8 088888 +8.BBBBe+BBB 
5 9 2  + 1 . 4 2 9 5 ~ + 8 8 2  +1.4587.+882 +8.8888c+888 +B.BBBBc+888 BBBBBB +8.88881+888 
5 9 3  +1.4295.+882 +1.58881+882 +8.8888.+888 +9.OBBBe+BBB BBBBBB +8.8BBBe+BBB 
594 +1.4295.+882 +1.5589.+882 +8.8888e+888 +B.BBklBe+BB'd 000888 +8.8888e+888 
595 +1.4295.+882 +1.68891+882 +8.8888e+888 +B.BBBBe+OBB 888808 +8.8888.+888 
596 +114295e+882 +1.6518*+882 +0.OBBB.+BBB +B.O88Bc+BBO BBBBBD +8.8888e+888 
597 +1.4295.+882 +1.7811e+882 +8.8888.+888 +8.8888.+888 888888 +B.BBBB~+IlBO 
598 +1.4295.+882 +1.7512.+882 +8.8888*+888 +B.BBBBe+BBO DBBBBB +B.B8@8e+BBB 
599 +1.4295t+BBZ +1.8812.+882 +Ei.BBBBe+BB'd +B.BBBBc+0BB BBFJBBO +8.8888.+888 
608 +1.4295.+882 +1.8513.+882 + 8 . 8 8 8 8 ~ + 8 8 8  +B.B0OB~+BBlI @Be888 +8.0BBBe+BBO 
6 0 1  +1.4295.+882 +2.1595.+882 + 8 . 8 8 0 8 ~ + 8 0 8  +B.BOBBI+BB~ 888888 +B.BBBBe+BBB 
682 +1.4296e+BBZ +9.5888.+881 +8.8888*+888 +B.klBBBe+BB8 888888 +B.OBBBe+B88 
683 +1.4296.+882 +1.8881.+882 +B.BBBB~+BBB +B.BBBBe+B88 888888 +8.B88'de+B88 
684 +1.4296.+882 +1.8581.+882 +8.88801+888 +8.8888c+888 888088 +8.8888.+888 
685 +1.4296e+882 +1.1882e+882 +8.BBBBe+BBB +B.BBBBt+BBO 888808 +B.BBBB~+BBB 
686 +1.4296.+882 +2.8568e+882 +0.8888.+880 +B.OBBBe+BB'd 088888 +8.8888.+888 
6 8 7  +1.4312.+882 +1.8718*+882 +8.8888.+888 +8.8888*+888 088888 +B.BBBB~+008 
688 +1.43381+882 +1.8924e+082 +8.8888.+888 + 8 . 8 8 8 8 ~ + 8 8 8  888880 +8.8888e+888 
689 +1.4331.+882 +2.8773r+BBZ +B.B888~+008 +8 .8088~+888 888888 +8.8888e+888 
618 +1.4331.+882 +2.1389.+882 +0.88BBe+BBO +B.BBBB~+B'dB 888888 + 8 . 8 8 8 8 ~ + 8 0 8  
6 1 1  +1.4348e+882 +1.9129.+882 +B.BB'dB.+8B8 +8.8880.+888 BBBBBB +8.8888e+888 
6 1 2  +1.4366.+882 +1.9335r+BBZ +8.8888.+888 +8.0888.+888 888888 +8.8888e+888 
613 +1.4366.+882 +2.1880e+882 +B.BBBBI+BBB +8.8888e+B88 888888 +8.8888.+888 
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8 0 2  +1.6772e+882 +1.7811.+882 +8.8888e+888 +B.B80Bc+BBB 088888 +8.88eBe+888 
8 0 3  +1.6772.+882 +1.7512e+882 +B.BBBB~+BBB +B.B80B.+BBB BBBBBB +0.8888*+888 
8 0 4  +1.6772e+882 +1.8812r+082 +8.8880.+800 +8.BBBBa+880 BBB'dBB +B.BBBB.+BBB 
0 0 5  +1.6773.+882 +1.4507c+BBZ +8.8888.+888 +B.B00B.+BBB 888880 +8.8888e+888 
8 0 6  +1.6773e+882 + 1 . 5 8 8 0 ~ + 8 8 2  +8.8888a+880 +B.B88I3e+808 888880 +8.8888.+888 
0 8 7  +1.6773r+BB2 +1.5509c+882 +8.8888.+880 +8.88BBc+BBB 008888 +0.8888e+880 
800 +1.6773e+882 +1.6B89r+BBZ +B.BBBB.+BB0 +B.B808e+B88 888880 +8.8080e+088 
089 +1.6774r+BBZ +1.2884.+882 +0.08BB.+B'dB +8.8888*+888 088888 +8.8888e+888 
0 9 8  +1.6774c+BB2 +1.2584e+882 +0.8B'dBe+BBkl +0.BBBBe+BB~ 888888 +8.880Bc+BBB 
0 9 1  +1.6774.+882 +1.3885e+BB2 +B.BBBBe+0BB +0.8888e+888 888888 +B.B0BB.+BBB 
8 9 2  +1.6774*+882 +1.3586e+882 +8.8888.+888 +B.BBBBe+BBB 888808 +B.B8BBc+BBB 
0 9 3  +1.6774c+882 +1.4807e+882 +8.8888.+880 +0.0888c+BBB BBB'd'dB +8.8088e+888 
8 9 4  +1.6775r+BB2 +l.B501e+'dB2 + 8 . 8 8 8 8 ~ + 8 8 8  +B.'dB88~+080 880888 +8.8880e+888 
095 +1.6775.+882 +1.18821+882 +0.8888e+888 +0.8888e+888 888000 +8.8888e+880 
8 9 6  +1.6775c+BB2 +1.1583e+882 +kl.BBBBm+BB0 +0.008Bc+BB'd BBBBBB +0.BB00c+BBB 
8 9 7  +1.6776e+882 +9.5888e+BBl +8.8888.+888 +8.88881+888 888880 +B.B88Q.+OBB 
8 9 8  +1.6776=+882 +1.0801.+082 +8.8888.+800 +8.8080a+880 880880 +B.klBBBn+BBB 
8 9 9  +1.6879.+882 +1.0924e+082 +B.BBB'de+BBB +2.1688.+802 180888 +0.0888e+888 
9 8 8  +1.7882e+882 +1.8718e+882 +8.8888.+888 +2 .1688t+882 108880 +8.8888.+880 
9 8 1  +1.7125.+882 +1.0513e+882 +B.BBBBc+BBB +2.1688e+802 180888 +8.0888e+888 
9 8 2  +1.7126.+882 +1.6518.+882 +0.8888e+888 +8.8888.+888 808888 +B.O000~+8B'd 
9 0 3  + 1 . 7 1 2 6 ~ + 8 8 2  +1.7811.+882 +0.8BBB.+BBB +0.8880c+BBB BBBBBB +8.8888e+888 
9 0 4  +1.7126e+B'd2 +l.7512e+B82 + 8 . 8 0 8 8 ~ + 8 8 8  +B.BBBbc+BBB 880088 +8.8888c+888 
9 8 5  +1.7126.+882 +1.8812.+802 +8.8088e+B08 +8.8888m+880 888880 +0.8888.+80'd 
986 +1.7127*+882 +1.4587*+082 +0.0888e+880 +8.8888.+888 880880 +0.8888e+888 
9 8 7  +1.7127e+B82 +1.5888c+882 +0.8880.+088 +B.BB0Bc+Bkl0 BBBBBB +0.8888c+888 
988 +1.7127e+802 +1.5509e+B82 +B.BBBBI+BBB +8.088Be+B@B 888888 +@.BBBBc+800 
989 +1.7127e+882 +1.6809r+BB2 +0.8888e+888 +8.8888.+888 880888 +B.BB~B~+BBB 
9 1 8  +1.7120e+882 +1.2584e+882 +0.8888.+888 +8.8888=+888 OBBBBB +8.8888.+888 
9 1 1  +1.7128e+082 +1.3885e+882 +0.8888.+888 +8.8880.+888 080BBB +B.BBBBe+BBB 
9 1 2  +1.7128.+882 +1.3586.+882 +8.8888e+888 +B.BBBBe+BBB 880808 +8.8888e+880 
9 1 3  +1.7128r+882 +1.4807.+002 +0.8888.+888 +8.88001+880 888889 +@.8888e+888 
9 1 4  + 1 . 7 1 2 9 ~ + 8 8 2  +1.8581a+882 +8.8888e+800 +8.888Bc+B80 088088 +0.8888.+888 
9 1 5  +1.7129r+082 +1.1802e+882 +0.8888e+888 +0.0BBBc+BklB 888888 +0.BBBBc+B~B 
916 +1.7129.+882 +1.1583.+882 + 8 . 8 8 0 8 ~ + 8 8 8  +B.BB~Oe+BBB 888880 +8.8888e+888 
9 1 7  +1.7129e+882 +1.2884e+882 +0.8888e+888 +8.88881+888 080800 +8.88881+808 
910 +1.7138a+882 +9.5888e+881 +0.8888.+880 + 0 . 8 8 8 0 ~ + 8 8 8  080888 +8.8888e+880 
919 +1.7138.+B82 + 1 . 8 8 8 1 ~ + 8 8 2  +B.BB'dBe+BBB +8.8888e+888 808880 +B.BBBB~+BBB 
9 2 8  + 1 . 7 6 6 8 ~ + 8 8 2  + 1 . 6 9 9 3 ~ + 8 8 2  +8.8888e+880 +B.B80Be+BfJB 880888 +B.BBBBc+0@8 
9 2 1  + 1 . 7 6 6 0 e + ~ 8 2  +1.7493e+882 + B . ~ B B B ~ + B ~ ~  +er8ee8e+88e BBBBBB +0.B'd0Be+BBB 
9 2 2  +1.7668.+882 +1.7993.+882 +0.8808.+888 +0.8888.+880 888088 +P.B000e+BBB 
9 2 3  +1.7668r+882 +1.04921+882 +8.0808.+888 +2.1688c+fl02 188008 +0.8888.+888 
9 2 4  +1.7669.+882 +1.5495e+882 +0.BBBB~+BBB +8.8888e+880 880808 +0.8808.+888 
925 +1.7669e+BBZ +1.5994e+802 +8.0808e+888 +0.8800e+888 888000 +B.BBBBc+BBB 
926 +1.7669*+882 +1.6494.+082 +O.BBB'de+B80 +B.B0BBe+BBB 880800 +B.BBBBe+8BO 
9 2 7  +1.7678c+BB2 +1.3496.+882 +B.0B8Be+BOB +B.BBBBe+B00 088888 +8.8888.+880 
920 +1.7678c+882 +1.3996.+882 +8.BBBBe+BB8 +0.8888.+088 888800 +0.8888e+888 
929 +1.7678.+882 +1.4495.+882 +0.8008.+800 + 0 . 0 8 0 8 ~ + 0 8 8  888008 +8.08881+888 
9 3 8  +1.7678c+B82 +1.4995.+882 +8.8800e+888 +0.B'dBBe+B00 888088 +8.8808e+080 
9 3 1  +1.7671.+882 +1.1497.+882 +8.8088c+888 + 0 . 8 8 0 8 ~ + 8 8 0  BBBBBO +8.BBBBe+BBB 
9 3 2  + 1 . 7 6 7 1 ~ + 0 8 2  +1.1997.+882 +8.0BBec+BBB +B.BBBB~+BBB BBBBBB +O.B800~+8'dB 
9 3 3  +1.7671e+802 +1.2497.+882 +8.B~BBe+BBB +B.Bk388e+0BO 888880 +8.9888.+880 
9 3 4  +1.7671.+802 +1.2996.+882 +0.08881+080 +8.8880.+088 888888 +8.8088.+888 
935 +1.7672.+882 +9.9987e+881 +8.8888.+880 +8.8888.+888 BBBBBD +B.B@BBe+0B0 
936 +1.7672e+882 +1.0490e+882 +O.BB~Bc+B00 +8.8888.+888 BBBBBO +0.8888.+880 
9 3 7  +1.7672.+882 + l r8998e+B82 +8.8888e+888 +0.0808e+888 OBBBBB +B.BOBBe+880 
938 +1.7673.+882 +9.4991e+881 +8.88881+808 +8.0088c+BBB 088880 +0.'dBBB.+BBB 
939 +1.8218.+882 +1.7474.+882 +B.B888e+B'd'd +B.BBBB~+B'dB 888080 +8.8088e+088 
9 4 8  +1.0218r+082 +1.7973=+882 +8.8888e+888 +II.BB~Bc+BBB 880880 + 8 . 8 8 8 8 ~ + 0 8 0  
9 4 1  +1.8218e+BBZ +1.8471=+802 +8.8888.+888 +2.16BBc+BB2 188888 +8.0888.+880 
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1 8 8 2  +1.9839c+B02 +1.4448c+882 +8.88881+888 +0.~BB'dc+088 000800 +B.B~$ee+880 
1883 +1.9839e+882 +1.4943*+882 +'d.0008e+BBB +B.B88Bc+'dB8 808808 +8,88801+888 
1884 +1.9839.+882 +1.5430c+882 +0.0000e+BBB +B.BBBBe+BB0 808888 + 8 . 8 8 8 8 ~ + 8 8 8  
1885 + 1 . 9 0 4 8 ~ + 8 8 2  + 1 . 2 9 6 2 ~ + 0 8 2  +8.0888=+888 +@.8888c+888 008888 +8.8088.+888 
1886 +1.9848e+882 +1.3457.+882 +8.0808e+888 +B.B888e+'d00 888808 +8.80081+888 
1 8 8 7  +1.98481+882 +1.3952*+882 +@.880Be+BBB +13.8888~+800 088888 +8.8888e+880 
1888 +1.9041.+802 +1.1476-+882 +8.8880e+888 +B.B888e+BBB BBBBBB +8.8888e+888 
1889 +1.9041.+882 + 1 . 1 9 7 1 ~ + 8 8 2  + 8 . 8 8 8 9 ~ + 8 8 8  +B.B088c+BB'd 888888 +B.B8BBe+888 
1 8 1 0  +1.9041.+882 +1.2467e+BBZ +8.0888.+880 +B.BBBBc+888 888088 +0.8888e+888 
1 0 1 1  + 1 . 9 8 4 2 ~ + 8 8 2  +1.8406e+BBZ +B.B888e+BB0 +8.8888e+880 088088 +8.888Bc+8B~ 
1 8 1 2  + 1 . 9 8 4 2 ~ + 8 8 2  +1.8981e+882 +8.8888e+888 +B.BBBBc+BBB BBBBBB + 8 , 8 0 8 8 ~ + 8 8  
1013 + 1 . 9 0 4 3 ~ + 8 8 2  +9.4953e+BBl + 0 . 8 8 8 8 ~ + 8 8 8  +B.088Be+e80 BB'aBBB +8.088Be+0 
1814 + 1 . 9 8 4 3 ~ + 8 8 2  +9.9986*+081 + 8 . 8 8 8 8 ~ + 8 8 8  +8.08~8c+BBB 888888 +B.BBBBe+00 6 1815 +2.8379e+882 +1.7894c+882 +8.8088e+888 +8.8888.+880 888808 +8.8880.+880 
1816 + 2 . 8 3 7 9 ~ + 8 8 2  +1.0308e+882 +0.8888e+880 +2.16'dBe+BI32 108880 +B.B8BBe+BBB 
1 8 1 7  +2.8388*+882 +1.6412e+002 +8.8808.+880 +8.8888.+880 888880 +8.8808e+BBB 
1818 +2.8388e+882 +1.6986=+802 +B.0BB81+080 +B.B088c+BBB 000880 +8.8888e+880 
1819 + 2 . 8 3 0 8 ~ + 8 8 2  + 1 . 7 4 8 8 ~ + 8 8 2  +B.B80Be+BBB +8.8888e+888 BBBBBB +B.BBBBe+BBB 
1020 +2.8301.+082 + 1 . 5 4 2 4 ~ + 8 8 2  +8.8888.+888 +B.BB08.+880 000808 +B.BBB'd~+BBS 
1 0 2 1  + 2 . 0 3 0 1 ~ + 8 8 2  +1.5910e+882 +8.8888e+888 +8.8888e+888 BBBOBB +8.8888.+808 
1 8 2 2  +2.8302e+882 +1.3447c+'d82 +B.BBBBe+BBB +B.BBBBI+BBB BBBB'dB +0.8800e+888 
1823 +2.8302a+802 +1.3941e+882 +B.B~BBe+BBB +B.BBBBe+B08 888888 +B.B0BBe+BBP 
1 8 2 4  +2.8302*+882 +1.4435e+882 +8.8888e+888 +8.8808e+880 888008 +0.8888e+808 
1825 +2.8302*+802 +1.4938e+882 +8.8888e+888 +~.BBB'dc+BBB 808000 +8.8808.+880 
1826 +2.8383.+882 +1.2459e+882 +0.8888e+888 +8.88881+880 888888 +B.BO8~.+088 
1 8 2 7  +2.8303*+882 + 1 . 2 9 5 3 ~ + 8 8 2  +8.8888e+888 + B . 8 0 8 8 ~ + 8 8 ~  BBBBBB +B.BBBBc+800 
1820 +Z.B304e+082 +1 .8977r+882 +8.888Bc+B@B +0.8808e+888 888088 +B.BBBB~+BBB 
1829 +2.8384e+882 +1.1471c+882 +8.88'dBe+080 +0.8888*+880 BBB080 +8.8880e+808 
1 8 3 0  +2.8304e+882 +l. l965e+BB2 +0.8880e+888 +B.BBBBc+BB'd 088080 +8.8880r+888 
1 8 3 1  +2.8385r+882 +9.4944.+801 +O.BB~Bc+BBB +B.B880c+B80 888888 +8.8888e+888 
1832 +2.8305e+802 +9.9005.+881 +8.8888e+888 +B.B888e+BBB 888888 +B.B880e+BBB 
1 8 3 3  +2.8305.+882 +1.8403e+882 +8.088Be+BBB +B.BBBBe+888 888888 +8.8880e+800 
1834 +2.8921.+882 +1.8368e+882 +B.BBBBe+BB0 +2.1688.+882 188000 +8.8888e+800 
1835 +2.8922r+882 +1.6009.+882 +0.0880m+BBB + 8 . 8 0 8 8 ~ + 8 0 0  BBBBBB +B.BBBBe+BBB 
1836 +2.8922e+082 +1.7382e+882 +8.8888.+880 +8.80881+888 BBBBBD + 8 . 0 8 8 8 ~ + 8 8 8  
1 1 3 7  +2.8922e+082 +1.70751+882 +8.8888.+888 +B.B88Be+088 008888 +8.BBB0.+880 
1838 +2.8923.+882 +1.5983c+B'd2 +B.B8B~e+BBB +8.8808++888 00BBB0 +B.B880e+B~B 
1839 +2.8923*+882 +l.C396e+882 +B.B8QBe+BB'd +8.8808.+880 088880 +8.0880e+888 
1 8 4 8  +2.8924*+882 +1.4424e+882 +0.8888e+808 +8.BBBBc+OBO BBBBBB +0.0808e+888 
1 8 4 1  +2.8924e+B82 +1.4917e+882 +8 .8888~+8BB +8.8888.+880 B08880 +8.8888e+888 
1 0 4 2  +2.8924e+882 +1.5410e+882 +0.88BBe+BBB +0.88881+808 088808 +0.88881+BBB 
1 0 4 3  +2.43925e+BB2 +1.2945.+882 +B.OBBBc+BB'd +B.BBB'd~+BlIB OBI3888 +8.8888e+888 
1 8 4 4  +2.8925r+882 +1.3438*+882 + B . 0 0 8 8 ~ + 8 8 8  + 8 . 0 0 8 8 ~ + 8 8 8  BB88813 +B.BBBBc+B'dB 
1045 + 2 . 8 9 2 5 ~ + 0 8 2  +1.3938e+882 +8.000Be+BB0 +8.008Bc+B~B 888880 +0.BB'd'da+B00 
1846 +2.0926.+882 +1.146Se+'dB2 +8.8808e+888 +I3.8BBBc+B88 888888 +B.08881+80~ 
1847 +2.8926e+882 +1.1958e+002 +0.8800.+888 +8.8888e+888 808880 +'d.B80Be+880 
1840 + 2 . 0 9 2 6 ~ + 8 8 2  + 1 . 2 4 5 2 ~ + 8 0 2  +8.8888=+888 +B.'dBBBc+BBO 888808 +B.BBBB.+BBB 
1849 + 2 . 8 9 2 7 ~ + 8 8 2  +1.0479e+B02 +0.8808.+888 +B.B80B1+88'd 808888 +8.8808.+008 
1 8 5 8  +2.8927e+882 +1.8972e+882 +8.8880.+888 +B.BBB~c+BBB 088888 + 8 . 8 8 8 8 ~ + 8 8 0  
1 8 5 1  +2.8920*+882 + 9 . 4 9 3 5 ~ + 8 8 1  +B.BBBB.+OBB +0.88001+888 088080 +8.8880e+000 
1 8 5 2  +2.8928e+882 +9.9065e+081 +B.BB~B.+B8B +B.BBBB.+BOB 808880 +8.0888.+888 
1 8 5 3  + 2 . 1 4 6 4 ~ + 8 8 2  +1.7363.+882 +0.8888.+888 +8.8889c+BBB BBBBBe +8.8808e+808 
1 8 5 4  +2.1464.+882 +1.7055.+882 +0.0088e+880 + 0 . 8 8 0 8 ~ + 8 8 8  808880 +0.88881+880 
1055 +2.1464=+882 +1.0347e+882 +B.BBBBc+BBB +2.1688.+882 188080 +8.80881+888 
1856 + 2 . 1 4 6 5 ~ + 8 8 2  +1.5007.+882 +O.BBB'de+BBB +0.BBBBe+B00 888880 +8.0880e+888 
1 8 5 7  +2.14658+882 +1.6379.+802 +8.00B0e+BBB +8.8888.+800 B08888 +8.0800.+888 
1058 +2.146Se+BBZ +1.6871e+BB2 +0.BB~Bc+BB0 +8.8880.+888 088080 +8.80881+888 
1853 +2 .1466~+882 +1.4984c+882 +B.BBBB~+BBB +B.BBBB.+BBO aeaeea +B.BBBB.+BBB 
1860 +2.1466.+882 +1.5396*+882 +8.8888e+888 +@.BBB0.+880 888888 +8.8880.+888 
1 8 6 1  +2.1467e+802 +1.3420r+882 +B.BB'd81+888 +8.8888e+880 880888 +B.BBBBI+B~B - F i l e :  UHlTE-4A.SFZ ?age 28  
1 8 6 2  +2.1467.+882 +1.3928.+882 +B.B808e+000 +8.8888e+888 888888 +8.8800.+88 I) 1 8 6 3  +2.1467.+882 +1.4412.+882 +B.BBBO~+BB0 +B.~BBB.+BB0 BBBBBB +8.0080.+888 
1864 +2.1468=+882 +1.2444.+882 +B.B80Be+BBB +8.8888=+880 808808 +8.8008.+888 
1865 +2.1460e+082 +1.2936*+882 + 8 . 8 8 8 8 ~ + 0 8 8  + 8 . 8 0 8 0 ~ + 8 8 8  000880 +B.B088t+BBB 
1866 +2.1469.+882 +1.0960e+882 +8.8888.+088 + 8 . 8 8 8 0 ~ + 8 0 0  080888 +8.8808.+888 
1 8 6 7  +2.1469e+B82 +1.1468*+882 +B.BBBB~+B~B +8.8888.+880 880000 +B.B008e+B08 
1860 +2.14691+802 +1.1952.+002 +8.8888e+888 +B.B'd80c+008 000800 +@.BBB0e+B88 
1869 +2.147Be+BB2 +¶.9844r+881 +0.klBBBe+BBB +B.B'd'dBc+BBO BBBDBB +8.8000.+888 
1 8 7 8  +2.147Be+BB2 +1.8476r+882 +0.8888e+888 +8.8880e+888 888800 +8.0000e+888 
1 0 7 1  +2.1471*+882 +¶.4925r+'dBl +8.8088.+008 +8.88881+88m 888808 +8.0088.+880 
1 8 7 2  +2.2886.+882 +1.7835.+882 +8.8888e+808 +8.8808.+888 888088 +B.B880e+B88 
1 8 7 3  +2.2886.+882 +1.8326c+882 +0.8888e+888 +2.1688m+882 188880 +e.eaeae+klee 
1 8 7 4  +2.2887-+882 +1.6363e+082 +0.BBBBe+I388 +'d.BB08.+080 888088 +0.8888.+880 
1875 +2.2887*+882 +1.6054r+802 +B.BBBBe+888 +O.B00Be+BB8 088880 +0.8888e+888 
1876 +2.2887*+882 +1.7345e+802 +0.88BBe+888 + 8 . 0 0 0 8 ~ + 8 8 8  BBBBBB +B.BBBBe+BBB 
1077 +2.2888m+882 +1.5381e+882 + ~ . 8 0 0 B ~ + 8 8 8  +8.8880.+088 B80088 +8.8888e+888 
1 9 7 8  +2.2880a+882 +1.5072e+882 +0.8088.+888 +8.8880*+880 888888 +8.8888e+888 
1079 +2.2889*+882 +1.4488e+882 +B.BBBB.+BBB + 0 . 0 0 0 8 ~ + 8 8 8  BBBBBB +0.0BBBe+BB~ 
1808 +2.2889e+B82 +1.4890a+882 + 9 . 8 8 0 8 ~ + 8 0 8  +9.0808e+808 BDBB0B +B.BBBBe+BBB 
1 8 0 1  + 2 . 2 8 1 0 ~ + 8 8 2  +1.2927.+882 +O.BB0Be+BBB +8.8088e+888 888800 +0.8880e+888 
1 8 0 2  +2.281Be+882 +1.3418.+882 +0.BBBBe+BBB +8.8B88.+BBB 888880 +0.8888.+888 
1 9 8 3  +2.2818e+082 +1.3989e+B82 +8.8888.+888 +8.8080e+888 CJB0BBO +0.0888.+888 
1 8 0 4  +2.2811.+082 +1.1946c+BB2 +8.08081+008 +8.08001+008 880800 +0.8080.+080 



- F i l e :  YHIIE-4A.SEP F r i  Au9 27. 2804 - Page 23 
1242 +2.9842.+882 +1.8965.+002 +8.8888*+888 +0.8888~+080 888880 +0.9888e+888 
1243 +3.8888*+882 +1.6347.+082 +8.8088~+808 +8.8888e+080 888008 +8.8088.+888 
1244 +3.8888.+882 +1.6837~+882 +8.8880e+888 +8.8888.+880 888888 +8.880B.+880 
1245 +3.8880.+882 +1.7326~+882 +B.B880e+BBB +8.0888.+880 888888 +8.8880.+800 
1246 +3.8808*+882 +1.7815*+882 +8.8808e+888 +8.0000e+BBB 880880 +B,BB0O.+'dBB 
1247 +~.eaeo.+se2 +i.e384.+eez +e.eeaee+se0 +s.iree*+eez ieasee +e.aeea.+eea 
1248 +3.9881.+882 +1.3991.+892 +0.8888.+880 +9.8880e+088 888888 +8.8809.+888 
1249 +3.BEB1.+082 +1.4398.+082 +9.8888*+880 +8.8888e+808 808088 +8.8888.+880 
1258 +3.8881*+882 +1.4888~+082 +8.8888e+808 +8.8888.+888 880080 +8.8888.+889 
1251 +3.8881*+802 +l.S369e+082 +8.8888e+888 +8.8888e+888 880808 +8.8888.+880 
1252 +3.8801.+802 +1.5858e+002 +8.8880*+809 +8.8888e+880 888088 +8.8888e+800 
1253 +3.8882.+802 +1.1455e+882 +8.8880e+800 +8.8888.+080 888888 +8.8880.+888 
1254 +3.8882e+882 +l . l944*+082 +8.8080e+888 +8.8888m+888 088888 +9.8080e+888 
1255 +3.8882.+882 +1.2433r+882 +8.8888*+880 +8.088Bc+088 888888 +8.8880.+880 
1256 +3.8882*+882 +1.2923e+882 +8.8888e+880 +8.0888e+888 888888 +0.8888*+880 
1257 +3.8882e+882 +1.3412e+882 +@.8888e+080 +8.8888c+808 BB'dBBB +B.@B88.+'dB0 
1258 +3.8883~+882 +9.4981~+881 +0.B088e+BBB +8.8888e+808 888888 +8.8888.+880 
1253 +3.8883e+082 +9.9873*+eei +8.8eaer+880 +e.eseec+eee eeeeee +@.eeee.+eee 
1268 +3.0883r+B02 +1.8476.+882 +B.BBBBe+BB0 +B.BBBBe+BBB 880880 +8.8880~+808 
1261 +3.0883e+802 +l.B966e+BB2 +8.8888e+880 +8.888'de+B00 808088 +B.B08Be+~BB 
1262 +3.1921e+882 +1.7815e+882 +8.8880~+888 +8.8888e+080 BBBBBB +8.8880.+800 
1263 +3.1921.+882 +1.8304e+002 +8.8888e+800 +2.1688e+B82 180888 +0.0888~+eB8 
1264 +3.1922e+882 +1.4888e+802 +8.8888.+888 +8.8888*+888 888888 +8.8880e+088 
1265 +3.1922.+882 +1.5369e+082 +B.BBBBe+0BB +0.8888e+888 880888 +8.8800.+880 
1266 +3.1922.+882 +1.5858.+882 +8.8088c+888 +B.B08Bc+BB8 080888 +8.080Bc+BB0 
1267 +3.1922e+882 +1.6347~+882 +8.8088~+880 +8.8800.+800 888088 +8.8088.+888 
1268 +3.1922=+882 +1.6837.+882 +B.B00Bc+BBB +B.B888e+808 800888 +0.888Be+B'd0 
1269 +3.1922c+082 +1.7326e+882 +B.B8BBe+B80 +@.00BBc+BBB 080888 +8.8880e+880 
1278 +3.1923e+082 +1.8967e+BB2 +0.B'dBBe+B00 +8.0808~+888 880888 +0.8888.+888 
1271 +3.1923.+002 +1.1456e+BB2 +0.088Be+880 +8.88081+888 BBi3088 +8.8888c+888 
1272 +3.1923e+882 +1.1945.+882 +0.08881+880 +8.8808c+088 088088 +B.BBBBc+B00 
1273 +3.1923c+802 +1.2434.+882 +0.8800e+0'dB +8.0808c+BB0 808080 +B.B0BBe+808 
1274 +3.1923e+882 +1.2923-+882 +8.8908*+880 +8.8888.+880 008888 +8.8880~+888 
1275 +3.1923e+802 +1.3412~+882 +8.8888*+800 +0.8888.+888 888888 +8.9888e+888 
1276 +3.1923.+882 +1.3982.+882 +8.8880e+BB0 +8.8808.+880 888888 +8.8888=+888 
1277 +3.1923.+882 +1.4391e+802 +8.8880e+880 +8.8088e+888 880808 +B.B808r+B08 
1278 +3.1924.+882 +9.4990.+801 +8.8888c+880 +8.8088.+888 BBBBBB +8.8088~+888 
1279 +3.1924.+882 +¶.9882e+881 +8.8888c+BBB +8.08801+BBB 088808 +0.8008c+880 
1288 +3.19241+882 +1.8477.+082 +B.BBBBe+BB8 +0.8888.+888 808888 +8.8008c+888 

ELEHENI 1194 
1 28 21  2 1 8 8 0 8 3 4+1.0888e+888 

8 8 



- Page 26  - 
4 +1.0888.+880 

4 +1.8888e+880 

4 +l.BBBBe+BB0 

4 +1.88BBe+B88 

4 +l.BBBB.+BB0 

4 +1.8888.+888 

4 +l.B808c+088 

4 + l . B 8 8 ~ ~ + 8 8 8  

4 +l.BBBBe+aBB 

4 +1.888e1+8B0 

4 +1.888Be+BBkl 

4 +1.00Bae+BB'a 

4 + l  .BB@Be+BBB 

4 + l . ~ ~ ~ B . + ~ ~ ~  

4 +l.BB'dB~+i388 

4 +1.8808.+888 

4 +1.8888.+888 

4 +1.8BBBe+BBB 

4 +1.08BO.+BBB 

4 +~.BBBBC;BBB 

4 +l.BBBB.+BBB 

4 +l.B888e+808 

4 +l.B808e+0BB 

4 +l.B0BB.+B08 

4 +1.0888r+808 

4 +l.BBBBe+BBB 

4 +l.eB0B.+BBB 

4 + l .B808~+BBB 

4 + 1 . 8 B ~ B e + ~ B B  

4 +l.B088e+BBO 

7 F11. 
1 8 1  

8 8 
1 8 2  

8 8 
183  

8 8 
184  

8 8 
185  

8 8 
186 

8 8 
1 8 7  

0 8 
108  

8 8 
189  

8 8 
1 1 8  

0 8 
111 

8 8 
1 1 2  

8 8 
1 1 3  

0 8 
1 1 4  

8 8 
115  

e 8 
116 

8 8 
1 1 7  

8 8 
118  

8 0 
119 

8 0 
1 2 8  

8 0 
1 2 1  

0 8 
1 2 2  

8 8 
1 2 3  

8 0 
1 2 4  

8 8 
125  

0 8 
126 

8 8 
127  

8 8 
128  

8 8 
129  

8 8 
1 3 8  

8 8 

7 Ftl. 
1 3 1  

8 8 
1 3 2  

8 8 
1 3 3  

8 8 
1 3 4  

8 8 
135  

0 8 
136 

8 8 
1 3 7  

0 8 
138  

8 8 
139  

D 8 
1 4 8  

0 0 
1 4 1  

D 8 
1 4 2 .  

0 8 
1 4 3  

0 8 
1 4 4  

0 0 
145  

8 8 
146 

8 0 
1 4 7  

0 8 
148  

8 8 
149  

0 0 
1 5 8  

8 8 
1 5 1  

8 8 
1 5 2  

0 8 
1 5 3  

0 8 
1 5 4  

0 8 
155  

0 8 
156 

0 8 
1 5 7  

0 8 
158  

8 8 
159  

8 8 
1 6 8  

D 8 





- File: UHI'IZ-4A.SEP - 
281 315 316 297 
8 8 
282 316 317 298 
0 8 
283 317 318 299 
8 0 
284 318 319 388 
8 8 
285 319 328 381 
0 8 
286 328 321 382 
8 8 
287 321 322 303 
8 8 
288 322 323 304 
8 8 
289 324 325 306 
8 8 
299 325 326 387 
8 8 
291 326 327 388 
8 8 
292 327 328 389 
8 8 
293 328 329 318 
8 8 
294 329 338 311 
8 8 
295 330 331 312 
8 8 
296 331 332 313 
8 8 
297 332 333 314 
8 8 

. 298 333 334 315 
8 8 



- File: UHll'F-4A.SEP - 
491 587 586 548 

P rn 

- Frl 
8 

8 

B 

8 

0 

B 

8 

B 

B 



Fri Aug 27. 2004 - Page 43 ---, 
B B 0 B 3 4+1.B008.+00B 

B B B B 3 4 +1.0800~+888 

B B 0 0 1 9 +l.B000.+000 

0 B B B 3 4+l.B00B.+B00 





: UHI 
830 

831 

832 

833 

828 

829 

837 

838 

839 

835 

836 

841 

842 

843 

834 

844 

846 

848 

847 

850 

851 

858 

853 

855 

856 

857 

854 

860 

861 

862 



File: WHITE-4A.SEP - 

E E 





File: UHITE-4A.SEP - 
5 1  1212 1220 1237 1238 

1213 1212 1238 1230 

B B 
1189 1255 1254 1272 1273 
0 0 
1190 1256 1255 1273 1274 
B 8 
1191 1257 1256 1274 1275 
0 B 
1192 1259 1258 1278 1279 
B B 
1193 1268 1259 1279 1280 
B B 
1194 1261 1260 1280 1270 
0 0 

POLE 0 
FLUX 0 
DENSln 

+l.BBB8e+eBB +1.0BBB.+888 
UATERTAELE 0 
lrB0UWARY 0 
MATLCOLOR 4 

1 B 255 255 
2 255 255 B 
3 128 255 128 
4 255 B 0 



1/19/2084 
4:34:3c PH 
0 +B.BBBBE+BBI : Step E*rmh*r, Elapsed time 

Nod.* H*.d FlurCOl Sum Volum. 







- Page 9 --, - F11r: UHIIE-4A.H00 Fri Aug 27. 2004 - Page 11 --. 
593 +1.725062E+002 +0.000000E+000 +0.000000E+000 



- Fag. 1 4  , 7 Clle: UHIIE-4A.HBB Page 1 6  --r 
8.3 +1 .758982E+882  +B.BBBBBBE+BBB +B.BBBBBBE+BBB 



1118 +1.824129E+082 +0.000000E+000 +0.BBBBB0E+BBO 
1113 +1.845271E+082 +0.0BBBBBE+00B +0.000000E+BB0 
1128 +1.863718E+BBZ +B.BBBBBBE+BBO +0.0BBB00E+BBB 
1 1 2 1  +1.798557E+BB2 +0.000BBBE+000 +0.0B0BBBE+0eB 
1122 +l.B05958E+BBZ +0.BBaBBBE+BBB +0.8880BBE+BBB 
1123 +1.7595856+002 +0.000080E+080 +a.BBBBBBE+0BQ 
1124 +1.767448E+002 +B.BBBBBBE+BBB +0.0BBB00E+000 
1125 +1.7777861+002 +B.BBBBBBE+BB@ +B.BBBOBBE+BBB 
1126 +1.749368E+BB2 +8.088BBBE+BB0 +0.0000BBE+B00 
1127 +1.750504E+002 +O.BBBBBBE+BBB +B.BBB00BE+BBB 
1128 +1.75387QE+002 +B.UU~uBuE+Bau +B.B~BBBBE+BBB 
1129 +2.160000E+BBZ +2.416445E-881 +0.0BB00BE+B00 
1138 +2.042439E+002 +B.BBBBBBE+BBO +B.BBBOOBE+BB'd 
1131 +2.08B818E+BB2 +0.BBB000E+BBB +B.B00BBBE+QBB 
1132 +2.128063E+B02 +B.BBBBBBE+BBB +B.00000BE+B00 

.--Fi le: UHI'CL4A.HB0 Page 20 
1 x 3 s  + 1 . 9 3 6 7 ~ 7 ~ + e e ~  +e.eeeeae~+ee0 +e.eeeoee~+ese 
1134 +1.969089E+082 +0.B'dBB00E+BB0 +0.000BBBE+BB'd 
1135 +2.005368E+082 +0.0BBBBBE+BBB +B.BBBBOBE+BBB 
1136 +1.854455E+0BZ +B.OBBBB'dE+BBB +0.808008E+008 



F i l m :  UHIIP-4A.HBB Pas. 2 2  ---. 
5 3  +1 .882577E+082  +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
5 4  +1 .813515E+882  +0.BBBBBBE+BBB +B.BBBBBBE+BBB 

2 5 5  +1 .826945E+882  +0.BBBBBBE+BBB +0.008880E+888 a 
1 2 5 6  +1 .042927E+082  +@.BBBBBBE+B08 +B.BBBBBBE+BBB 
1 2 5 7  +l .B61487E+BB2 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 



8/19/2884 
4:34:3c m 
0 +8.8000E+000 = St.? F*rmb.r, E1aps.d tlmm 





- - 

111 
ill 
111 
112 
112 











7 Fllc 
359 
359 
359 
368 
368 
360 
368 
361 
361 
361 
362 
362 
362 
363 
363 
363 
363 
364 
364 
364 
364 
365 
365 
365 
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366 
366 
366 
367 
367 
367 
367 
368 
368 
368 
368 
369 
369 
369 
369 
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378 
378 
378 
371 
371 
371 
371 
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372 
372 
372 
373 
a73 
373 
373 
374 
374 
374 

25 - Film 
385 
385 
385 
385 
386 
386 
386 
386 
387 
387 

: UHITE-4A.VB0 Frl Au9 27, 2884 - Page 27 - 
1 -4.888454E-882 -5.316047E-884 -1.722204E-881 -1.875939E-082 

4 -1.125884S-083 -2.324231E-083 -3.97219lE-883 -8.281419E-882 

k :  UHI'F-4A.VflB Par. 2 0  7 Fil. 
374 
375 
375 
375 
375 
376 
376 
376 
376 
377 
377 
377 
377 
378 ' 

370 
378 
378 
379 
379 
379 
379 
380 
380 
380 



1 -6.651865E-882 -4.554474E-883 -2.347886E-881 -1.687143E-881 

t :  UHITE 4A.VBB Page 38 ---. 

I :  UHITF-4A.VBB Fri Aus 27, 2884 - P a m  31 --., 
I) -1.746714E-886 -2.55379lE-886 -6.163439E-881 -9.811268E-801 
9 -1.881516E-886 -2.SP7B51E-BB6 -6.356886E-881 -8.919754E-881 
1 -1.992242E-886 -2.825333E-886 -7.829727E-881 -7.14649111-881 
2 -2.16893lE-886 -1.954817E-886 -7.624998E-881 -6.897786E-881 



8 :  UHITE-4A.V8@ F r l  Aus 27. 2884 -Page 35 - 
1 -1.488974E-886 -2.186987E-886 -4.971627E-881 -7.4947451-881 
2 -1.468771E-086 -2.876831E-886 -5.182671E-881 -7.3281851-881 





.-- Fil. 
521 
521 
521 
522 
522 
522 
522 
523 
523 
523 
523 
524 
524 
524 . 524 
525 
525 
525 
525 
526 
526 
526 
526 
527 
527 
527 
527 
528 
528 
528 
528 
529 
529 
529 
529 
538 
538 
538 
538 
531 
531 
531 
531 
532 
532 
532 
532 
533 
533 
533 
533 
534 
534 
534 
534 
535 
535 
535 
535 
535 

7 Fil. 
535 
535 
535 
535 
536 
536 
536 
536 
537 
537 
537 
537 
538 
538 
538 
538 
539 
539 
539 
539 - 548 
548 
548 
548 
548 
548 
548 
548 

1 548 
541 
541 
541 
541 
541 
541 
541 
541 
541 
542 
542 
542 
542 
542 
542 
542 

: UHITE-4A.VBB F r l  Aug 27, 2084 -Page 43 - 
5 -5.463731E-885 -2.664851E-884 -1.927964E-881 -9.488367E-801 
6 -4.564918E-885 -2.821578E-884 -1.610762E-881 -9.956llBE-081 
7 -5.463720E-885 -2.955523E-884 -1.927939E-881 -1.842881E+BBB 
8 -6.48194SE-885 -2.797473E-884 -2.259880E-881 -9.871198E-881 
9 -5.463819E-805 -2.889784E-884 -1.927932E-881 -9.914593E-881 
1 -7.678817E-085 -2.782646E-884 -2.786812E-881 -9.8188QZE-801 
2 -6.882894E-885 -2.796652E-884 -2.488438E-881 -9.868289E-801 
3 -6.8829828-005 -2.924911E-884 -2.480424E-881 -1.832886E+B08 
4 -7.678859E-885 -2.916497E-884 -2.786772E-881 -1.829189E+B@B 
5 -7.227788E-885 -2.789789E-884 -2.558353E-881 -9.844846E-881 
6 -6.882878E-885 -2.868810E-884 -2.488438E-881 -1.889457E+BBB 
7 -7.227788E-885 -2.928887E-884 -2.558353E-881 -1.830631E+000 
0 -7.671188E-885 -2.849567E-884 -2.7067736-881 -l.B85493E+0BB 
9 -7.2277881-805 -2.8553BBE-884 -2.558353E-881 -1.887513E+008 
1 -1.481518E-806 -1.457885E-886 -4.945368E-881 -5.144271E-801 
2 -1.371871E-806 -1.468188E-986 -4.838822E-981 -5.188357E-001 
3 -1.371893E-886 -1.486958E-886 -4.837985E-881 -5.246822E-881 
4 -1.481494E-806 -1.478773E-886 -4.945295E-081 -5.217998E-881 





7 F i l e  
595 
595 
595 
595 
595 
595 
595 



,: UHITE-4A.VBB Pa.. 
2 -5.788834E-002 -7.329246E-083 -2.839983E-001 -2.586268E-881 



9 :  UHIIlL4A.V00 F r i  Aug 27. 2804 -Page 59 --, 
3 -1.967842E-084 -2.268723E-084 -6.943735E-001 -8.005488E-981 





- P i l .  
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748 
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748 
748 
748 
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741 
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744 
744 
744 
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744 
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745 
745 
745 
745 
745 
745 
745 
746 
746 
746 
746 
746 
746 











- - ~ ~ ~ ~  - - ~~ - ~ -  

2 -3.241385~-882 -1.653243E-082 -1.143792E-881 -5.033831E-881 
3 -3.239168E-882 -1.642955E-882 -1.143919E-981 -5.797588E-881 .: UHITE-~*.V~~ Page 08 ---, 
4 -3.146800E-082 -1.C429589-082 -1.11815YS-001 -5.737500E-881 
1 -3.225593E-802 -1.416llYE-882 -1.138195E-881 -4.997876E-081 











-File: TRANS-2.SEP Page 1 - 
PILEIWO 
SEEPU 4.22 

8/19/2884 
4:28:35 PH 
ANALYSIS 

1 1 +6.2488e+881 1 8 
CONVERGE 

1 1  
1 +1.8888c-882 +1.BB'dBe-B82 1 
2 +5.8888e-882 +6.88888-882 1 
3 +2.2580c+B88 +2.3188.+888 1 
4 +3.3758e+888 +5.68SBe+BBB 1 
5 +5.8625~+8138 +1.87481+D81 1 > 
6 +7.5938e+888 +1.8341e+881 1 
7 +1.1391e+801 +2.9732c+B81 1 
8 +1.7886e+881 +4.68181+881 1 
Y +2.5629.+881 +7.2447=+881 1 

18 +3.8443.+881 +1.1889.+882 1 
HATER I AL 4 

1 5 1 +1.8888=-881 +B.BBBB~+BBB 
2 5 2 +1.8888*-881 +B.B013B1+888 
3 4 3 +1.8888*-881 +B.BBBBc+BBB 
4 7 8 +1.8BBBe+BBB +8.9888e+888 

YPUKTlON 7 
1 3 +B.B888c+B8B +1.5388.+888 13 -2.8888e+883 +4.88881+882 8 

+8.BBBBc+BBB +1.8888.-883 
+1.8888e+881 +1.0888.-883 

3 2 +8.8888e+888 +1.5388.+888 
Common Pill 
+8.BBBBe+BBB +3.8888e-881 
+1.88BB.+BB1 +3.8808.-881 
BPVKZION 0 
H E W T I O N  8 
woe 151s 

1 -9.1576.+881 +1.1178.+882 +8.8888e+888 +8.0888e+BBB 888880 +B.BBBBe+BBB 
2 -9.1576.+081 +1.1618.+882 +8.888Bc+BBB +8.0888.+888 280288 +B.BBBBc+BBB 
3 -9.1576e+881 +1.2858e+882 +8.8888c+BBB +8.8888=+888 288288 +B.BBBB~+BBB 
4 -9.1576~+'dBl +1.2491e+BBZ +8.8888e+BBB +8.8888.+888 288289 +8.8888~+880 
5 -¶.1576~+881 +1.293le+BBZ +0.0888~+880 +@.8888e+888 2EBZBB +8.8888e+888 
6 -9.1576.+881 +1.33718+882 +8.0888.+888 +B.080Br+BBB 288288 +0.BBBB~+BBB 
7 -9.1576e+BBl +1.3811e+882 +0.888B~+BB0 +@.8888e+888 288288 +0.OBBB.+BBLl 
8 -9.1576.+881 +1.4251c+BBZ +B.BBBBe+880 +8.8888=+888 288280 +8.BBBB~+8lJB 
Y -9.1576e+881 +1.4691e+882 +B.BBBB.+BB0 +B.BBBBe+8BB 288288 +0.0888.+888 

18 -¶.1576e+881 +1.5132.+882 +8.8888=+888 +B.BBBBe+BBB 288288 +O.BBBB~+BBB 
11 -¶.1576e+881 +1.5572c+BBZ +8.8888*+888 +B.BBBB.+BBB 288288 +B.BBBBe+088 
12 -9.1576e+881 +1.6812~+882 +B.B0BB~+BBB +8.8888m+888 288288 +B.BBBBe+BBB 
13 -9.1576r+BBl +1.6452.+882 +8.'dBB'd.+BBB +B.0BBBe+BBB 288280 +B.BBBB.+BBB 
14 -9.1576e+BB1 +1.6893c+BBZ +8.8888~+888 +0.8888.+888 288288 +0.BBBBe+BBB 
15 -Y.1576.+881 +1.7333*+882 +O.BBBB8+BBB +0.8888e+BBB 288288 +B.BlJBBe+BBB 
16 -9.1576e+881 +1.7773e+882 +O.BBBBc+BBB +B.B888.+BBO 888888 +B.BBBBc+088 
17 -Y.15761+881 +1.8213~+882 +B.BBBB~+BBB +0.B8B8~+088 888888 +8.88881+BBB 
18 -9.1576c+B81 +1.8653.+882 +8.8888r+BB8 +O.B8B8e+BBB 888888 +8.8888e+888 
19 -9.1576.+881 +1.9893~+882 +B.BBBBc+BBB +8.8888e+888 BBBBBB +B.BBBBe+B08 

-. - Pi lc: TRANS-2.SEP Fri Aug 27, 2884 - Page 3 - 
42 -7.6312c+001 +1.8214e+BBZ +B.BBBBe+888 +B.B888~+BBB 088888 +8.8888e+888 
43 -7.6311.+881 +1.7334.+882 +8.8888~+888 +8.8888.+888 888888 +8.8888e+888 
44 -7.6318c+BB1 +1.64531+882 +8.88881+888 +8.8888.+888 888888 +8.8880.+888 
45 -7.6318e+BBl +1.68938+802 +8.8888~+888 +B.888@e+BBB 888888 +B.BBBBe+888 
46 -7.6389e+881 +1.6813.+882 +8.8888e+888 +8.8888a+888 888888 +B.BB88c+BaQ 
47 -7.6388e+B@l +1.5132e+882 +8.8808.+888 +8.8888c+888 888888 +e.eeeeoesa 
48 -7.6300e+BBl +l.S573e+882 +8.8888e+888 +8.8888~+888 888888 +B.B888c+B80 
49 -7.6387*+881 +1.4692c+882 +B.BB'dBe+BB8 +8.8888t+888 888888 +8.8808o88 
58 -7.6386~+881 +1.4252e+002 +8.8888.+8BB +B.BBB8c+BBB BBBBEB +B.BBBBc+BB 
51 -7.6385.+881 +1.33711+882 +8.OB88e+'dBB +B.B'dBBc+BBB BEBBBB +B.B888e+BBQ 9 
52 -7.6385.+801 +1.3812e+882 +B.B880e+BBB +8.8888e+888 088808 +B.BBBBc+BBB 
53 -7.6384e+881 +1.2931e+882 +8.88088+888 +B.BBBBc+B'dB 888888 +B.B8Q'de+BBB 
54 -7.6383.+881 +1.2051r+BBZ +8.8888e+888 +B.B'dBBc+BBB BBBBBB +B.8BBBc+88Q 
55 -7.6383.+881 +1.2491r+B'dZ +8.8888e+888 +B.BBBBe+SBB BBBBBB +-a.BBBBe+BBB 
56 -7.6382c+BBl +1.1618.+882 +8.880Be+88@ +B.BBB'de+BBB 888888 +8.8888.+888 
57 -7.6381t+BBl +1.1178e+882 +8.8888e+888 +8.8888~+888 888888 +8.8888e+888 
58 -6.8682e+881 +1.98958+882 +B.B8BBe+BBB +8.8888e+888 888880 +B.B888c+'dBB 
59 -6.8601.+881 +l.B655e+802 +B.BBB'de+BBB +8.8888.+888 888888 +0.13888e+BBB 
68 -6.868Bc+BBl +1.8215*+882 +B.BBBBe+888 +8.8808e+B80 BBBBBB +8.8888e+888 
61 -6.8679e+BBl +1.7774e+882 +8.880B*+BBB +B.B08Be+BBB 888888 +B.BBBBe+BB'd 
62 -6.8678.+881 +1.7334.+882 +0.88880888 +Br88'a8.+80B B'dBBBB +B.BBBBe+888 
63 -6.8677.+881 +1.6894e+882 +8.8BBBe+BBi3 +B.BBBBe+B0B 888888 +B.BBBBc+BBB 
64 -6.8676e+OBl +1.6453e+BBZ +B.B'd'd0e+880 +8.8888e+888 BB'dBBB +8.8888.+888 
65 -6.8675e+881 +1.6813e+882 +8.8888.+888 +8.8888e+888 888888 +0.0888e+888 
66 -6.8674*+881 +1.5573=+882 +8.8888~+880 +B.BBBBc+888 888888 +8.8888e+888 
67 -6.8673~+881 +1.5133e+882 +8.88888+888 +8.88881+888 888888 +B.BBBBe+BBB 
68 -6.8672~+881 +1.4692.+882 +8.8888.+888 +B.BBBBs+BB8 BBBBB'd +8.88081+888 
69 -S.B671c+B'dl +1.4252.+882 +B.BBB8.+088 +8.88081+888 888888 +8.8888e+888 
78 -6.8678=+881 +1.3812~+882 +B.BBBOe+BB'd +8.8888*+888 808888 +8.8888c+888 
71 -6.8669c+081 +1.3371e+882 +B.BBB0e+BBB +8.8888~+888 BBklBBB +B.B88Bc+BBB 
72 -6.8668c+L301 +1.2931.+882 +B.OB'dD~+BBO +8.8080.+888 888888 +8,8@88o888 
73 -6.8667.+881 +1.2491.+882 +'d.BBBO.+800 +B.BBBB~+BBB BOB888 +B,BBBBe+BBB 
74 -6.866Ce+BBl +1.28518+882 +8.8888e+888 +B.BBBBe+BBB B'dBBBD +B.888'de+BBB 
75 -6.8665e+881 +1.1618.+882 +8.8888~+888 +8.8888e+888 088888 +B.B'dBBt+008 
76 -6.8664r+BBl +l.l178.+882 +B.BBBBc+BBB +B.BBBBe+klB0 BBBBBB +8.88881+888 
77 -6.1851c+BBl +1.9896.+882 +B.BBBBc+BB8 +8.8888e+888 088888 +8.8888e+888 
78 -S.l849r+BB1 +1.8655e+882 +B.BBBBe+808 +B.BBBBe+BBB BBBBBB +8.888Be+BBB 
79 -6.1848c+B81 +1.8215.+882 +B.B8BBc+BBB +B.BBBBe+BBB BBBBIIB +B.B808c+BBB 
80 -6.1847.+881 +1.7775.+882 +8.B'dBBe+BBB +O.B088e+BBB BBBBBB +B.BBBBt+B88 
81 -6.1846r+881 +1.7334*+882 +B.BBBB.+BB8 +8.8888e+888 888888 +8.8888e+888 
82 -6.1844~+081 +1.6894.+882 +8.8888r+880 +8.8888~+888 BBBBBB +8.8888++888 
83 -6.1843e+881 +1.6454~+082 +0.BBBBe+B80 +B.BBBBe+088 880888 +8.8888e+888 
84 -6.1842e+881 +1.6813e+882 +0.8888e+888 +0.8888~+888 888888 +B.BBBBe+BBB 
85 -6.1848e+881 +1.5573e+882 +0.8808e+888 +8.8888*+888 088888 +B.BB'dBe*888 
86 -6.1839r+081 +1.5133e+882 +B.BBI38m+088 +B.B8BBe+BB'd 088888 +B.BBBBe+BBB 
87 -6.1837*+881 +1.46938+882 +B.'dB130e+088 +B.'dB08e+BBB 088888 +B.BBBBc+'dBB 
88 -6.18361+8Bl +1.4252~+882 +B.BBI30r+BBB +B.BBBBe+BBB 0008BB +8.8888e+888 
89 -6.1835c+BBl +1.3812e+882 +B.BBBB~+BBB +0.13BBBc+B88 888888 +8.8888.+888 
98 -6.1834e+881 +1.3372=+882 +B.BBBBc+BBB +B.BBB8e+BBB 888880 +B.08'd'de+BBB 
91 -6.1832e+BB1 +1.2931~+882 +8.8888c+888 +B.BBBBe+B00 888008 +8.8888.+088 
92 -6.1831e+'d'dl +1.2491~+882 +B.BBBBe+B08 +B.BBBBc+BBB 888888 +8.8888.+888 
93 -6.1829r+BBl +1.2851.+882 +8.88BBe+088 +B.BBBBc+BB8 088888 +8.8888e+888 
94 -6.1828e+BBl +1.1618~+882 +B.BB'dBe+888 +B.BBBBc+BBB BBBBBB +8.8880e+888 
9S -6.1827e+801 +1.1178e+882 +0.BBBBe+BBB +B.BBB'de+BBO 888880 +0.BBBBe+BBB 
96 -5.3419c+BBl +1.9896.+882 +8.8888~+888 +8.88881+888 888088 +B.BB'dBe+BBB 
97 -S.341Bc+BB1 +1.8656*+882 +8.8BBBc+B08 +B.BBB'de+BBB BBBB'dB +B.B0BBe+BBB 
98 -5.3416c+881 +1.0215.+882 +8.8888e+BBB +0.BB'dBe+BBB 888888 +8.88881+888 
99 -5.3415c+881 +1.7775.+882 +B.B888e+BBB +B.BBBBe+BBB 888800 +8.8888e+88 

180 -5.3413.+881 +1.7335.+882 +8.8888e+888 +B.BBBBe+BBB BBBBB'd +8.8888.+00 
181 -5.3411.+881 +1.6895*+882 +B.BBBBe+BBB +B.BBBBe+BB8 888888 +8.8BBBe+BB 

-, - File: TRANS-2.SEP Page 4 ----. a 
182 -5.3418*+881 +1.6454e+BB2 +8.0B88e+BBB +0.BBBBe+BBB 888080 +B.'dklB'dc+BBB 
183 -5.3488e+881 +1.6814e+882 +8.88881+888 +B.BBBBe+BBB BBBBBB +8.8888e+888 
184 -5.3486e+881 +1.5573e+882 +B.B880e+BBB +B.BBBBe+8B'd 880888 +B.BBBB~+BBB 
185 -5.3484r+801 +1.5133e+B'd2 +B.B0BBe+BBB +B.B888e+BBB 888800 +B.B88Bc+BB~ 
186 -5.3483e+881 +1.4693e+BB2 +8.88080+BBB +8.8888~+888 880888 +B.BBBBc+BB0 
187 -5.3481e+881 +1.4252=+882 +B.BBBB~+klBB +B.BBBBe+BBB 088808 +B.BBBB~+BB'd 
188 -5.34881+801 +1.3812.+082 +8.8880e+0BB +8.8888*+888 088888 +B.BB'dB~+BBB 
189 -5.3398.+881 +1.3372.+882 +O.BBBBe+880 +B.BBBBe+888 088008 +8.888Bc+BBB 
118 -5.3396~+881 +1.2931.+882 +8.88880+880 +8.80888+880 BBBBBD +8.8888e+BBB 
111 -5.3395c+881 +1.2491.+882 +B.BBBBe+BBB +B.B08Be+BB0 BBBBBB +8.88881+888 
112 -5.3393c+B81 +lr2BS1.+082 +B.B8BBe+'dBB +8.8888e+888 088888 +B.BBBBe+BB0 
113 -5.3391.+881 +1.1611.+082 +8.88888+888 +B.B88Be+BBB 888888 +B.BBB'de+BBB 
114 -5.3389.+881 +l.l178e+882 +B.BBB8e+BBB +B.BBBBe+BBB 888888 +B.BBBBe+BB'd 
115 -4.5788.+881 +1.9897.+882 +8.8888e+888 +B.B888e+BBB BBBDBB +B.B0BBe+BklB 
116 -4.5786e+881 +1.8656e+882 +8.88888+898 +8.0888c+BBB 888888 +B.BB'dBe+BB0 
117 -4.5784.+881 +1.~216=+082 +8.8888.+888 +8.0888.+888 888880 +B.BBB0~+888 
118 -4.5782*+881 +1.7776e+BBZ +8.8888m+888 +8.88808+888 BBBBBD +8.8088.+888 
119 -4.5788.+881 +1.7335e+882 +8.8880e+888 +8.8888e+888 888888 +B.BBBBc+BBB 
128 -4.5778*+881 +1.68¶58+882 +8.8888~+808 +8.BBBBe+B88 888888 +8.8888e+888 
121 -4.57761+881 +1.64548+882 +8.0888e+BBB +8.0888e+BB'd 880888 +B.BBBBe+888 
122 -4.5774.+881 +1.68148+882 +8.088Be+BBB +8.0880a+BB0 888888 +B.OBBBc+BB'd 
123 -4.5772e+881 +1.5574.+882 +B.BOBBe+800 +9.8888e+888 BBBBBD +B.O'd0Be+BB'd 
124 -4.5778c+881 +1.5133.+082 +8.BBBBe+OB0 +9.BBBBe+BB8 888888 +8.88888+888 
125 -4.5760e+B81 +1.46¶3e+BBZ +B.B'dBBe+B08 +B.BBBB~+BBB BBBBBP +8.8898~+888 
126 -4.5766e+BB1 +1.4253~+882 +8.8888-+888 +0.8888.+888 888888 +8.8888e+888 
127 4.5764.+881 +1.3812.+882 +8.8888~+880 +B.BBBBe+BBO 888888 +8.0088.+888 
128 -4.5762e+881 +1.3372.+882 +8.BBBBe+888 +B.BB0Be+BBB 088888 +8.8880.+888 
129 -4.5768e+881 +1.2¶32e+882 +B.BBB'd8+880 +0.BBBB~+BBO 088800 +8.OBBBc+BBB 
138 -4.57588+881 +1.2491e+B@Z +B.OBBBe+BBB +B.BBBBe+BBB 808808 +0.88888+888 
131 -4.5756~+881 +1.285le+882 +8.BBBBe+BBB +B.BBBBe+808 DBBBBD +B.BBBB~+BBB 
132 -4.5754e+881 +1.1611~+882 +B.BBBBc+BBB +8.8888*+888 0BBBBE +B.B088c+888 
133 -4.57528+881 +l.ll788+882 +8.8088*+888 +8.8888*+888 888888 +B.LiBBBe+BBB 
134 -3.8157r+881 +1.9897.+882 +8.8888r+BBB +B.BBBBe+B88 BBBBBD +B.BBBB~+BBB 
135 -3.8154e+881 +1.8657.+882 +8.8888~+880 +O.BBBBe+BBO 008888 +B.O0BBc+BBB 
136 -3.8152c+881 +1.82168+885 +8.8888*+880 +8.BBOBc+BBB 888888 +B.B0B'd~+BBB 
137 -3.81SBc+BBl +1.7776e+882 +8.8888e+BfJ0 +B.BBBBe+BBB 888888 +8.8888e+BBB 
138 -3.81478+881 +1.73368+882 +0.BB0B~+BBB +8.88888+BBB 080888 +8.8888e+888 
139 -3.8145e+BB1 +1.6895.+882 +B.BBBBe+BBB +0.8888~+888 888808 +B.OBBB.+BBB 
148 -3.81438+881 +1.6455.+882 +8.8888e+888 +B.BBBB.+BBB 888880 +@.88881+8BB 
14l -3.8148=+881 +1.6815e+882 +0.8080e+BBB +8.8888e+880 BBBBBD +8.8880.+888 
142 -3.8138e+881 +1.55741+882 +8.8888e+888 +B.B888.+BIiB 080888 +8.8888c+888 
143 -3.8136~+881 +1.5134e+882 +8.8888~+80B +B.BBBBm+BBB 988888 +8.888Be+888 
144 -3.8133~+881 +1.46¶3.+882 +9.BBBBe+BBB +9.8BBBe+B08 BBBBBD +0.0088.+880 
145 -3.8131.+881 +1.4253r+B'dZ +8.8888=+080 +8.080Bt+008 888808 +8.0808.+888 
146 -3.81298+881 +1.3813e+882 +8.88888+808 +8.8888.+888 13130888 +0.88BBc+BBB 
147 -3.8126e+881 +1.33728+882 +9.88klB*+B08 +0.OBBBe+BBB 888808 +0.BBBOe+B80 
148 -3.8124e+BBl +1.2932.+882 +8.8BBOe+ll08 +O.B8130e+888 888888 +8.8988.+88 
149 -3.81228+881 +1.2491*+882 +@.8888e+888 +8.8888m+888 088808 +8.8888.+8 
158 -3.8119.+881 +1.28518+882 +B.B8BBc+B0B +9.8888e+880 888808 +8.88081+88 b 151 -3.81178+881 +1.1611m+882 +B.BBBBe+BBP +8.8888.+880 088088 +8.8888~+888 
is2 -r.aiise+eei +i.i17ee+eez +n.eeeae+eee +a.eeeec+ess eeeoe0 +e.eese=+eea 
is3 -3.asz5~+881 +~ . Y B ~ ~ C + O L I Z  +e.eeee~+eeo +8.eaeer+888 eeeeee +e.eeee*+eee 
154 -3.8523.+881 +1.8657.+882 +8.BBBB~+BBB +0.8808.+888 DBDBDO +8.8880e+880 
155 -3.8528.+801 +1.8217.+882 +8.BBBBe+BB8 +8.08'dB.+BB0 BBBBBO +B.BBBBe+BBB 
156 -3.BS17e+BBl +1.7776.+882 +B.BBBBe+888 +B.B@BB8+888 088880 +'d.8888~+808 
157 -3.8515e+881 +1.7336.+882 +'d.B880t+880 +8.8888.+888 088888 +8.8888c+888 
150 -3.8512e+BBl +1.6896e+BB2 +8.08888+880 +8.8888.+888 888808 +B.BBBBc+888 
159 -3.8589~+881 +1.6455.+882 +B.BBBBe+BB0 +8.8088e+888 880888 +B.BBBBL+BBB 
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162 -3.8581.+081 +1.5134.+082 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.BBBB.+BBB 
1 6 3  -3.0499e+881 +1.4693m+082 +B.BBBBe+BBB +@.0808.+BBkl BBBBBB +B.B'dBBc+BBB 
1 6 4  -3.B496e+BBl +1.4253m+B02 +B.BBBBe+BBB +B.BBBB.+BBB BBQBBB +B.BBBBe+BBB 
1 6 5  -3.0493e+001 +1.3813e+802 +B.BBBB.+BBB +0.0888c+B08 BBBBBB +B.BBBBe+BBQ 
166 -3.8491.+BBl +1.3372.+002 +B.BBB8.+880 +B.BBBB.+BBB BBBBBB +B.BBBBm+BBB 
1 6 7  -3.8488e+BBl +1.2932c+882 +B.BBBBe+BBB +8.88BBe+008 BBBBBB +B.BBBB.+BBB 
168 -3.B485e+BBl +1.2491e+802 +8.80BBc+BBB +B.BBBB.+BBB BBBBBB +8.808B1+088 
169 -3.9483t+BBl +1.2851.+882 +B.BBBB~+BBB +B.BB0Be+BBB BBBBBB +B.BBBB~+BBB 
1 7 8  -3.048Be+BBl +1.1611.+082 +0.0BBBe+BBB +B.BBBB.+BBB BBBBBB +B.B'dBBe+BB'd 
1 7 1  -3.8477c+881 +1.117Be+BB2 +B.BB'd8.+888 +0.880Be+BBB BBBBBB +B.BBBBe+BBB 
1 7 2  -2.2894c+BBl +1.9898.+082 +8.8088.+888 +B.BBBBe+BBB BBBBBB +8.088B.+B00 
1 7 3  -2.2891m+BBl +1.8658.+882 +8.808B*+BBB +B.BBBBc+BBB BBBBBB +B.BBBBe+B88 
1 7 4  -2.2888e+881 +1.8217e+882 +B.B88B.+BBB +B.BBBBc+BBB BBBBBB +B.BBBBe+BBO 
1 7 5  -2.2885e+BBl +1.7777.+882 +B.BBBB=+BBB +B.BBBB.+BBB BBBBBB +B.BBBBe+BBB 
176 -2.2882.+081 +1.7337.+082 +B.BBBB.+BBB +B.BBBBm+BBB BBBBBB +B.BBBB.+B80 
1 7 7  -2.28791+BBl +1.6896m+BB2 +B.BBBBe+BBB +0.8B88e+BBB BBBBBB +B.B808e+BB~ 
178 -2.2876e+BB1 +1.6456e+BB2 +0.8BBBe+BBB +0.880Be+BB@ BBBBBB +8.8088e+080 
179 -2.2873c+B81 +1.6815e+B82 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
1 0 9  -2.2878e+BBl +1.5575e+B02 +B.BBBBc+BBB +B.BBBB.*BBB BBBBBB +B.BBBB~+BBB 
1 8 1  -2.2867e+BBl +1.5134.+882 +8.8BBBs+BBB +B.BBBBe+BBB BBBBBB +B.BBBBcr8BB 
1 8 2  -2.2864e+881 +1.4694r+082 +B.BBBB.+BBB +B.BBBB.+BBB BBBBBQ +0.BBBBe+BBB 
183 -2.286le+BBl +1.4253e+BB2 +B.'dBBBe+808 +B.BBBpe+BQB B'dB000 +B.BBBBe+BBB 
1 8 4  -2.2858e+BBl +1.3813e+B02 +B.BBBBe+BBB +B.BBBBc+BBO BBBBBB +8.00001+888 
105 -2.2855e+BB1 +1.3372e+BB2 +B.BBBBc+BBB +B.BBBB.+BBB BBBBBB +0.88BBe+888 
186 -2.2852c+881 +1.2932.+882 +B.BBBBc+BBB +B.BBBBe*BBB BBBBBB +0.0088c+888 
1 8 7  -2.2049.+BBl +1.2492*+882 +B.BBBBe+0BB +B.BBBBc+BBB BBBBB0 +B.B880e+BBB 
180 -2.2846e+BBl +1.2051e+BB2 +B.BBBBe+BBB +B.BBBBc+BBB BBBBBB +B.BBBBe+BBB 
189 -2.2843e+BBl +1.1611.+882 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBO +B.BBBB.+BBB 
190 -2.2840.+881 +1.117Bc+BB2 +9.0BBBe+808 +B.BBBB*+BBB BBBBBB +O.BBBB.+BBB 
1 9 1  -1.5263e+B01 +1.9099c+BB2 +B.OBBBe+080 +B.BBBB.+BBB BBBBBB +B.BB'dBe+BBB 
1 9 2  -1.5259e+BBl +1.8658e+082 +0.8889.+088 +B.BBBBa+BBO BBBBBB +B.BBBBc+BBB 
1 9 3  -1.52561+881 +1.8218.+882 +8.8888.+888 +B.BBBBc+BBB BBBBBB +B.BBBBe+B88 
1 9 4  -1.5253e+BB1 +1.7777a+BB2 +B.BBBBs+~B~ +B.BBBBe+BBO BBBB'dB +8.80BBe+B8e 
1 9 5  -1.5249.+881 +1.7337.+BB2 +B.BBBB.+BBB +B.BBBBe+BQB BBBBBB +B.BBBBe+BBB 
196 -1.5246e+801 +1.6896e+BBZ +B.BBBB*+BBB +B.BBBBc+BB0 BBBBBB +B.BBBBe+BBB 
1 9 7  -1.5243e+BBl +1.6456r+BB2 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +'d.BBBBe+BBB 
198 -1.5239.+881 +1.6015c+BBZ +B.BBBBe+BBB +B.'d888e+BBB BBBBBB +B.BBBBe+0BB 
199 -1.5236s+BBl +1.5575e+882 +B.BBBBs+BBB +B.BBBe1+BBB BBBBBB +B.BBBBe+BBB 
208 -1.5233c+BBl +1.5135.+882 +B.BBBB~+BBB +B.BBBBc+BBB BBBBBO +B.BBBBe+808 
2 8 1  -1.5229e+BB1 +1.4694e+082 +9.880Be+BBB +8.8880e+B'dB BBBBBO +B.BBBB.+BBB 
202 -1.5226r+BBl +1.4254e+BB2 +B.BBBBe+BB'd +0.BBBB=+CJBB BBBBBB +B.BBBBe+BBB 
283 -1.5223.+081 +1.3813e+BB2 +B.BBBBe+BBB +B.BBBBc+aBB BBBBBB +B.B080e+@BB 
204 -1.5219.+881 +1.3373e+002 +8.0008e+80B +0.08881+808 BBBBBB +0.08BBe+888 
205 -1.5216e+BBl +1.2¶3Zs+BB2 +B.BBBBe+BBB +B.BBBB*+BBB BBBBBB +B.BBBB.+BBB 
206 -1.5213e+081 +1.2492e+882 +8.0BB@e+BB0 +B.B080e+BBB BBBBBO +B.0BBB.+BBB 
287 -1.52B9c+BBl +1.2851e+BB2 +9.0088.+0B0 +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
288 -1.5286e+881 +1.1611.+882 +0.0888*+000 +B.B0BBe+BBB BBBBBB +O.BBBBe+BBB 
289 -1.5203c+081 +1.1178t+882 +B.BBBB.+BBB +B.BBBBc+BBB BBBBBD +B.BBBB.+BBB 
218 -7.6314e+BBB +1.9899r+882 +B.B888.+088 +B.BBBBe+BBB 008808 +B.BBBBe+BBB 
2 1 1  -7.6277e+BBB +1.8659e+BQ2 +B.BBBB.+BBB +B.BBBBc+BBB BBBBBB +B.BBBB.+BBB 
212 -7.6240e+OBB +1.8218e+802 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBB +8.88001+888 
213 -7.6284e+BBB +1.7778.+082 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBt+BBB 
214 -7.61671+BBB +1.7337e+BB2 +9.888Be+BBB +8.888B.+BBB BBQBBB +0.0888e+BB'd 
215 -?.ClBOe+BBB +1.6897r+BB2 +B.BBBBe+BBB +B.BBBB.+BBB 088888 +B.BBBB~+BBB 
216 -7.6894e+BBB +1.6456e+882 +0.88B8e+B08 +B.B880e*880 BBBBBB +0.8B80e+088 
217 -7.6857r+BBB +1.6B16m+BBZ +B.BBBBe+BBB +B.BBBBc+BBB BBBBBB +B.BBBBr+BBB 
218 -7.6BZBc+BBB +1.5575.+882 +0.08BBe+008 +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
219 -7.5984c+BBB +1.5135*+082 +B.BBBBe+B08 +B.BBBBe+BBB BBBBBB +0.08BBe+B'dB 
228 -7.5947e+BBB +1.4694.+802 +B.BBBBe+BBB +B.BBBB.+BBB BBBBBB +B.BBBBI+BBB 
2 2 1  -7.5911r+800 +1.4254e+BBZ +B.BB88c+BBB +0.9888.+B80 880088 +9.9080m+BBB - 111m: TRANSZ.SEP P r q c  6 - 
222 -7.5874c+BBB +1.3813c+BB2 +B.BBBBe+BBB +B.BBBBa+BBO 888888 +O.BBBBc+BBB 
223 -7.58371+888 +1.3373.+882 +B.BBBBc+BBB +8.08881+808 BBBBBB +Il.BBBBe+BBB 
224 -7.5888e+BB'd +1.2932t+B82 +B.BBBBe+BBB +0.8880.+888 BBBBBB +B.BBBBe+BBB 
225 -7.5764e+BBB +1.2492.+882 +B.BBBBc+BBB +0.0BBBe+BBB BBBBBB +B.BBBB.+BBB 
226 -7.5727e+BBB +1.2051.+082 +0.8808e+BB8 +B.BBBBc+BBB BBBBBB +B.BBBB.+BBB 
227 -7.5691r+BBB +1.1611.+002 +O.BBBBc+BBB +0.0BB'dc+888 BBBBBB +B.BBBBm+BBB 
228 -7.5654e+BBB +1.1178.+082 +B.BBBBe+880 +B.BBBBc+BBB BBBBBB +8.0880.+888 
229 +B.BBB'dr+BBB +l.¶l0B.+BB2 +B.BBBBc+BB'd +0.00BBe+BBB BBBBBB +'d.BBBBe+BBB 
239 +3.9974.-883 +1.8659.+802 +B.0BBBc+BBB +B.BBBOc+BBB BBBBBB +8.8800e+888 
2 3 1  +7.9949.-883 +1.8219e+882 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
232 +1.1992.-882 +1.7778e+BB2 +B.BBBBe+BBB +0.80881+880 BBBBBB +B.BBBB.+BBB 
233 +1.59901-882 +1.7338~+882 +@.08BBe+BBB +8.8888=+089 BBBBBB +B.BBBBe+BBB 
234 +1.9987e-082 +1.6097c+882 +B.BBBB.+BBB +B.BBBB.+BBB BBBBBB +B.BBBBc+BBB 
235 +2.3985c-082 +l.C457e+BBZ +B.BBBBe+BBB +B.B808.+888 DBBBBB +B.BBBBe+BBB 
236 +2.7982.-882 +l.C016e+BB2 +O.BBBB=+BBB +B.BBBBe+BBB BBBBBB +8.80801+8BB 
237 +3.190Be-BB2 +1.5576e+BB2 +B.BBBBs+BBB +B.BBBBe+BBB BBBBBB +8.8090.+888 
238 +3.5977.-882 +1.5135e+BB2 +B.BBBB.+BBB +B.BBBBe+BBB BBBBB0 +B.BBBBc+BBB 
239 +3.9974e-882 +1.46951+002 +8.880Be+080 +B.BBBO.+BBB BBBBBB +B.BBBBe+BBB 
249 +4.3972*-002 +I.4254.+BBZ +0.8088.+BBB +B.B0BBe+089 00BBBB +8.8888.+988 
2 4 1  +4.7¶69*-082 +1.3813e+892 +B.8880e+BBB +B.BBBOc+BBB BBBBBB +B.BBBB.+BBB 
242 +5.1967e-BBZ +1.3373r+882 *8.080kl.+BB'd +B.BBBBc+BBB BBBBBO +9.8888.+908 
243 +5.5964.-882 +1.2932e+882 +B.BBBB.+BBB +B.BBBB.+B00 BBBBBB +B.BBBBe+BBB 
244 +5.9962e-BBZ +1.2492.+882 +B.BBBBe+BBB +B.BBBB~+BBB BBBBBB +B.BBBBe+BBB 
245 +6.3959e-BBZ +1.2051~+882 +B.BBBB.+BBB +B.BBBBe+BB0 BBBBBB +0.0988.+0BB 
246 +6.7956c-002 +l. l611e+BB2 +B.BBBBe+BBB +B.B800e+BBB BBBBBB +8.9008.+88B 
247 +7.1954e-002 + l , l l7Be+BB2 +B.BBBBe+BBB +8.08BB.+BBB BBBBBB +0.BBBBe+888 
248 + 7 . 0 7 5 ~ r + ~ ~ ~  + i . ~ l 3 e e + e e z  +B.BBeBr+0BB +s.eeesc+eeo eeaeea +0.~eeee+eee 
249 +7.8773r+BBB +1.8695.+882 +B.BBBB*+BBB +0.8888e+BBB BBBBBO +9.8880.+800 
250 +7.0797e+08B +l.l2SZ.+BB2 +0.0088e+008 +B.BBBB.+BBO BBBBBB +B.BBBB.+BB0 
2 5 1  +7.882Be+BBB +1.781Be+BB2 +B.BBBB.+BBB +0.9808.+088 BBBBBB +B.BBBBe+BBB 
252 +7.0844*+BBa +1.7367e+Be2 +B.B@eo.+eBB +B.0BBB.+BBB BBBBBB +0.0BBBe+BBB 
253 +7.8867e+BBB +1.6924.+082 +B.BBBBe+BBB +O.BBBBe+BB0 BBBDBB +8.0880*+8BB 
254 +7.80981+088 +1.64B2e+002 +0.BBBBe+BBB +0.9888.+088 0BBBB0 +0.008Bc+BBB 
255 +7.8914e+BBB +1.6039e+002 +B.088Be+808 +B.OBBB.+BBB BBBBBB +B.BBB~R+BB~ 
256 +7.8937c+BBO +1.559C.+BB2 +B.BBBBc+BBB +8.0888.+888 BBBBBB +8.0088e+BBB 
257 +7.8961e+BBB +1.5153.+BB2 +B.BBBBc+BBB +B.BBBOt+BBO BBBBBB +8.000Be+BBB 
258 +7.8¶84r+BBB +1.4711e+002 +B.0888e+09B +B.OBBO.+BBB BBBBBB +B.BBBBe+BBB 
259 +7.9BB7e+BBB +1.426Be+BB2 +0.0008e+008 +B.BBBBe+0B0 0BBBBO +B.BBBB.+BBB 
260 +7.9831.+080 +1.3826e+802 +0.888Be+BBB +B.BBBO.+BBB BBB080 +B.BBBBe+BBB 
2 6 1  +7.9054e+BBB +1.33831+882 +B.BBBB.+BBB +0.8888e+889 BBBBBB +B.BBBB.+BBB 
262 +7.9878e+08B +1.294Be+BB2 +B.BBBBe+BBO +B.BBBO.+BBB 0BBBBO +B.BBBB.+BBB 
263 +7.91Bl.+BBB +1.2497r+BBZ +0.0908.+888 +B.BBBBe+BBB 000089 +8.0B80e+000 
264 +7.9124e+BBB +1.2855e+B@2 +B.BBBBe+BBB +0.9BBBe+088 BBBBBB +0.0080e+BBB 
265 +7.9148r+BBB +l. l612e+BB2 +O.BBBB.+BBB +B.BBBBe+BBB BBBBBD +B.BBBBe+BBB 
266 +7.9171e+800 +1.1169.+082 +8.8808e+BBB +8.0889e+B89 0BBBBB +B.BBBBe+'dBB 
267 +1.5750e+881 +1.9175e+882 +8.0800e+B89 +0.0808.+888 DBBBBD +Q.BBBBe+BBB 
268 +1.5751.+881 +1.8285e+BBZ +B.BBBBe+BBB +B.BBBBe+BBB DBBBBB +B.klB08e+'dB8 
269 +1.5751e+881 +1.8738.+882 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBO +B.BBBBe+BBB 
279 +1.5752e+eBl +1.7841e+BB2 +8.00BB.+BBB +B.BBBBe+BBO BBBBBB +B.BBBB.+BBB 
2 7 1  +1.5753e+BBl +1.6951.+BBZ +B.BBBBe+BBB +B.B880e+BBB BBBBBB +B.BBBBe+BBB 
272 +1.5753e+881 +1.7396m+BB2 +B.BBBBm+BBB +B.BBBBI+BBO EBB000 +B.BBBBe+BBB 
273 +1.5754e+881 +1.65B6.+BB2 +B.BBBBe+BB0 +B.BBBBe+BB0 BBBBBD +8.0800.+BBB 
274 +1.5755.*881 +1.5617e+882 +B.BBBBe+BBO +B.BBBBr+BBB 088889 +B.BBBBe+BBB 
275 +1.5755.+081 +1.6061.+BBZ +B.BBBBe+BBB +B.BBBB.+BBB OBBBBB +B.BBBBe+BBB 
276 +1.5756e+BBl +1.5172.+082 +B.BBBBe+BBB +9.9800e+989 BBBBBO +B.BBBB.+BBB 
277 +1.5757.+081 +1.4202.+BB2 +8.0899.+980 +B.BBBB.+BBB BBBBBB +0.088Be+BBB 
270 +1.5757.+001 +1.4727e+082 +B.BBBBe+OBB +B.0BB0e+BBB BBBBBB +B.BBBBe+BBB 
279 +1.5758e+881 +1.3838.+882 +B.BBBB.+BBO +B.BBBBe+B00 BBBBBO +B.BBBBe+BBB 
280 +1.5759e+081 +1.3393e+002 +B.BBBBm+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
2 8 1  +1.5768e+BBl +1.2583.+082 +B.0898.+888 +B.BBBB.+BBB BBBBDB +B.BBBBe+BBB 
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282 +1.5768=+881 +1.2948.+002 +B.BBBBe+BB0 +B.BBBBe+BBB BBBBBB +0.80881+880 
283 +1.5761.+881 +1.2858e+882 +B.BBQBa*BBB +0.8880.+BBB BBBBBB +B.BBBBe+BBB 
284 +1.5762e+881 +1.1169e+BB2 +B.BBBBe+888 +B.BBBBe+BBB BBBBBB +B.BBBBe+BQB 
285 +1.5762c+BBl +1.1614e+BB2 +B.BBBBe+BBB +B.BBBBc+BBB BeBeBe +B.BBBBa+BB0 
286 +2.3687e+BBl +1.1168e+BBZ +B.BBBBc+BBB +B.BBBB.+BBB BBBBBB +B.B08Be+BBB 
287 +2.36B8.+881 +1.1615e+BB2 +B.BBBBa+BBB +8.808'd.+888 BBBBBB +8.888Be+BBB 
288 +2.36B9*+081 +1.2062e+082 +B.BBBBc+BBB +B.BBBB.+BBB BBBBBB +8.0eB0e+BBB 
289 +2.3610r+BBl +1.2589.+BB2 +8.80081+88B +B.BBBBc+BBB BBBBBB +B.BOBBe+BBB 
290 +2.36l le+BB1 +1.2956e+B82 +B.BBBBe+BBB +B.BBBBc+BBB BBBBBB +B.BBBBa+BBB 
291 +2.3612e+BBl +1.3403e+882 +B.BBBBe+BBB +B.BBBB.+BBB BBBBBB +B.BBBBc+BBg 
292 +2.3613e+BBl +1.385B.+BB2 +B.B000e+8BB +B.BBBBe+BBB BBBQBB +B.BBBBe+BB 
293 +2.3614e+B81 +1.4296e+BB2 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBc+BB 
294 +2.3615e+001 +1.4743e+B82 +B.BBBB.+BBB +B.BBBBI+BBB aeeeae +a.eeeee+eee @ 
295 +2.3616e+BBl +1.5190e+802 +B.BBBBe+BBB +B.BBBBc+BBB B080BB +8.88881+008 
296 +2.3617c+BBl +1.5637e+BB2 +0.BBBB.+BBB +8.8880*+098 BBBBBB +B.BBBBe+BBB 
297 +2.3618.+801 +1.6BB4*+882 +B.BBBB.+880 +8.8888e+880 BBBBEB +B.80801+800 
298 +2.3619e+BBl +1.6531r+B02 +B.BBB0e+0@0 +8.88BBe+BBB BBBBBB +B.BBBB.+BBB 
299 +2.362Bm+BBl +1.6978e+'dB2 +8.8888.+800 +8.8880e+BBB BBBBBB +8.888Be+B88 
308 +2.36211+881 +1.7425e+082 +B.BBBB*+BBB +8.8880.+00B BBBBBB +B.BBBBe+BBB 
3 8 1  +2.3&22.+801 +1.7872c+BB2 +B.B'dBQ.+BBB +B.BBBBe+BBB 0BBBBB +B.BBBBt+BBB 
382 +2.3623-+BE1 +1.8319e+BBZ +B.BBBBc+BBB +B.BBBB~+BBB 008080 +B.BBBBs+BBB 
303 +2.3624e+BBl +1.8766e+ea2 +8.0000e+0@0 +e.essa.+e@e eeeeee +e.eeeec+eae 
304 +2.3625.+001 +1.9213e+BBZ +0.8800e+BB0 +B.BBBBe+BBB BBBBBB +0.8BBBe+008 
385 +3.1453e+BBl +1.1168e+BB2 +B.BBBBe+BBB +B.BBBBc+BBB BBBBBB +B.BBBQc+BBB 
306 +3.1455c+801 +1.1617c+BB2 +B.BBBBc+BBB +B.BBBBe+BB'd BBBBBB +B.B088.+BBB 
307 +3.1458e+BB1 +l.ZB66.+BB2 +0.0BBBe+B08 +B.B888e+808 BBBBBB +B.BBBBc+BBB 
388 +3.1461.+BBl +1.2515r+BB2 +B.BBBB.+BBB +B.BBBBc+BBB BBBBBB +Br0B08e+BBB 
309 +3.1463.+801 +1.2964e+082 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBB +0.0808e+BeB 
310 +3.1466.+BBl +1.3413e+082 +B.BBB'dc+BBB +B.BBBBe+B@B BBBBBB +@.80BBe+000 
311 +3.1468e+BBl +1.3862r+B82 +0.80BB.+B@B +B.BBBB.+BBB BBBBBB +B.BBBBe+BBB 
312 +3.1471e+BBl +1.4311r+B02 +0.0888e+BBB +B.BBBBe+BBB BBBBBB +B.BBBBc+BBB 
313 +3.1474e+BBl +1.4768e+892 +B.BBBBe+BBB +B.BBBB.+BBB BBBBBB +8.08BBe+BBB 
314 +3.1476e+BBl +1.5289e+B82 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
315 +3.1479=+881 +1.56S01+882 +D.BBBBc+BBB +B.BB80.+BB'd BBBBBB +8.8088c+B08 
316 +3.1482e+801 +1.6107c+BBZ +B.BBBBe+BBB +0.8888.+008 BBBBBB +9.0@B0e+eBB 
317 +3.1484.+801 +1.6556e+BB2 +B.BBBBe+BBB +0.8880.+800 BBBBOQ +8.0808.+808 
310 +O.l407e+BBl +1.7885r+082 +O.BBBBe+BBB +B.BBBB.+BBB BBBBBB +B.BBBBc+BBB 
319 +3.14YBr+B01 +1.7454r+802 +B.B0Bkl~+BBB +B.BBBBe+BBB BBBBBB +B.BBBBc+BBB 
320 +3.1492*+881 +1.79B3.+BB2 +0.0BBBe+BBB +B.BBBBe+BBB BBBBBB +9.088Be+080 
321 +3.1495e+081 +1.8352e+B82 +B.~BBB~+BIJB +@.0808e+888 BBBBBB +9.00BBe+BBB 
322 +3.1497e+881 +1.0881e+082 +B.BBBBc+BBB +B.BBBBe+BBB DBBBBB +0.BBBB~+BBB 
323 +3.15BBe+BB1 +1.9258.+882 +B.BBBBI+BBO +B.BBBB.+BBB BBBBBB +B.B8881+BBB 
324 +3.9298.+BBl +1.1167.+802 +O.B80Be+BBB +B.BBBB.+BBB BBBBBB +B.BBBBe+BBB 
325 +3.93021+BBl +1.1618*+002 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.BBBBc+BBB 
326 +3.93B6c+BBl +1.2B69e+BB2 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +8.0888e+080 
327 +3.9311e+881 +1.2528e+882 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
328 +3.9315e+BBl +1.2972.+002 +B.BBBBe+BBO +B.BBBBI+BBB BBBBBB +9.0888*+080 
329 +3.9319c+B01 +1.3423e+B82 +B.BBBB.+BBB +8.8888e+880 BBBBBB +0.8890e+BBB 
338 +3.9324e+BBl +1.3874*+882 +B.BBBB.+BBB +9.8888e+08B BBBBBB +O.BBBBe+BBB 
331 +3.9328~+881 +1.4325*+882 +O.BBBBe+BBB +8.00BBe+BBB BBBBBB +8.0IJBB*+BBB 
332 +3.9332.+881 +1.4776e+B82 +B.B8801+8B0 +B.BBBBe+BBB BBBBOB +B.BBBBe+BBB 
333 +3.9336e+881 +1.5227e+802 +B.BBBBI+BBB +8.8088e+BB'd BBBBDB +B.BBBBc+BBB 
334 +3.9341e+801 +1.5678e+BB2 +B.BBBB.+BBB +B.BBBB~+BBB BBBBBB +B.BBBBe+BBB 
335 +3.9345e+881 +1.6129.+0BZ +B.@BBBI+BBO +B.BBBBe+BBB BBBBBB +B.BBBB.+BBB 
336 +3.9349e+801 +1.6581e+BB2 +8.0@80e+B'dB +8.0008.+888 BBBBBB +B.BBBBe+BBB 
337 +3.9354e+BBl +l.?B32e+BB2 +B.BBBBe+BBB +B.BBBB.+BBB BBBBBB +8.0880.+808 
338 +3.9358~+081 +1.7483r+BB2 +B.B0BBc+BBB +B.BBBBe+BBB BBBBBB +B.BBBBc+BBB 
339 +3.9362e+Bel +1.7934r+ee2 +B.BBBBt+BBB +B.BBB~.+BBB BBBBBB +B.BBBBc+BBB 
348 +3.9366e+BB1 +1.0385e+882 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBB +B.BBBBc+BBB 
341 +3.9371e+801 +1.8836.+~~2 +B.~BBB~+BBB +B.BBBB.+BBB aeeeee +B.BBBB~+BBB - File: lRANS3.SEP Page B 
342 +3.9375&+881 +1.92881+882 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBB +B.BBBBc+BB -. 343 +4.7143e+BBl +l. l166*+BB2 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
344 +4.7149e+B01 +1.16ZBa+BB2 +B.BBBBe+BBB +8.8BB'de+BBB BBBBBB +B.BBBBe+BBB 
345 +4.7155~+881 +1.2873e+BB2 +B.BBBB.+BBB +B.BBBBc+BBB BBBBBB +B.BBBBt+BBB 
346 +4.7161e+BBl +1.2526.+B82 +0.8088c+888 +B.BBBBe+klBB BBBBBB +B.BBBB.+BBB 
347 +4.7167r+BBl +1.2979~+882 +B.BBBBa+BBB +B.BBBBe+BBB BBBBBB +B.BBBB.+BBB 
348 +4.7173c+BBl +1.3433e+882 +B.BBBBe+BB'd +B.BBBBc+BBB BBBBOB +B.BBBBe+BBB 
349 +4.7179r+BBl +1.3886e+082 +B.BBBB++BBB +B.BBBB.+BBB BBBBBB +8.8888.+00B 
358 +4.7185e+881 +1.4339.+882 +0.0880.+08B +B.BOBB.+BBB BBBBBB +9.9890.+088 
351 +4.7198.+0el +1.4792.+802 +B.BBBBc+BBB +0.0BBBe+808 BBBBBB +B.BBnBc+BBB 
352 +4.7196e+BBl +1.5246*+802 +B.BBBBe+BBB +B.BBBB.+BBB DBBBBB +B.BBBBc+BBB 
353 +4.7282e+001 +1.5699.+882 +B.BBBBe+BBB +B.BBBBa+BBB BBBBBB +B.BBBBoBBB 
354 +4.7288e+BBl +1.6152e+BB2 +@.BBBBr+880 +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
355 +4.7214e+801 +1.66BSe+BBZ +B.BBBBe+B'dO +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
356 +4.7220~+001 +1.7059.+082 +B.BBBB.+BBO +B.BBBB.+BBB BBBBBD +B.BBBBe+BBB 
357 +4.7226e+BBl +1.7512e+882 +O.BBBBc+BBB +B.BBBBe+BBB BBBBBB +B.BBBBc+BBB 
358 +4.7232e+e01 +1.7965.+BB2 +B.B0BBs+BBB +B.BBBBe+BBB BBBBBB +B.BBBBc+BBB 
359 +4.7238e+BBl +1.8418a+882 +B.BBBBe+BBO +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
360 +4.7244.+801 +l18872e+8B2 +B.BBBB.+BBB +0.088Be+BBkl BBBBBB +B.BBBBe+BBB 
361 +4.7250.+881 +1.9325e+802 +B,BBBB.+BB0 +B.BBBBI+BBB BBBBBB +B.B888e+BBB 
362 +5.4988e+BBl +1.1166.+882 +B.BBBBc+BBB +B.BBBBe+BBO BBBBBB +0.BBBBe+BBB 
363 +5.4996e+BB1 +1.1621e+e82 +B.BBBBe+B~9 +0.080Be+e@B BBBBBD +B.BBBBc+BBB 
364 +5.5003.+BBl +1.2B76.+802 +8.8800~+009 +O.BBBBe+BBB BBDBDD +B.BBBBe+BBB 
365 +5.5011~+081 +1.2532m+BB2 +8.00BB.+881 +B.BBBBt+BBB BBBBBB +B.BBBB++BBB 
366 +s.sai,e+eei +1.2987.+~az +B.BBBBS+BBB +B.BBBB.+BBB BBBBBB +B.BBBBS+BBB 
367 +S.SBZLe+BBl +1.3443~+882 +B.BBBB.+BBB +0.0088.+BBO BBBBBD +B.BBBBe+BBB 
360 +5.5934.+891 +1.3898e+B82 +B.BBBB.+BBB +B.BBBB.+BBE 000080 +B.BBUBe+BBB 
369 +5.5941.+991 +1.4353.+BB2 +B.BBBBI+BBO +B.BBBB.+BBO DBBBBO +B.BBBBe+BBB 
370 +5.584Ye+BBl +1.4009.+8B2 +B.B00Be+BBB +B.BBBBm+BBB BBBBBD +B.BBBBe+BBB 
371 +5.5@57.+BBl +1.52641+082 +B.BBBB.+BBB +8.8880.+888 BBBBBB +B.BBBBe+BBB 
372 +5.5864.+881 +1.5720e+882 +B.BBBB.+BB0 +B.BBBBe+BBO 0BBBBB +B.BBBBe+BBB 
373 +5.5B72*+801 +1.6175.+802 +B.BBBBe+BBB +B.BOBBe+BBB BBBBB0 +B.BBBB.+BBB 
374 +5.5079e+0el +1.6630.+0B2 +O.BBBBe+BBB +9.0088e+089 BBBBB0 +0.0080e+BBB 
375 +5.5887e+BBl +1.7B86e+BBZ +B.BBBB.+BBB +B.BBBB.+BBB BBBBBB +8.8088e+080 
376 +5.5095e+881 +1.7541e+882 +B.BBBBe+BBB +B.BBBBe+BBB BBBBB0 +0.0888.+088 
377 +5.5182e+BBl +1.7996r+BB2 +B.BBBBe+BB'd +B.BBB'de+BBB BBBBBB +B.BBBB.+BBB 
378 +5.5110.+881 +1.8452c+882 +B.BBBB.+BBB *B.BBBBe+BBO BBBBBD +B.OB@O.+BBB 
379 +5.5117e+881 +1.89B7.+002 +8.08B8.+889 +B.B0BBe+BBB BBBBBB +B.@BBBc+BBB 
380 +5.5125e+BBl +1.9363.+882 +B.BBBBe+BBB +8.0808e+008 BBBBBB +B.BBBB~+BBB 
381 +6.2833.+BBl +1.1165e+0BZ +B.BBBBc+BBO +B.BBBBe+080 BBBBBB +B.BBBBe+B88 
382 +6.2842e+891 +l.l623.+BBZ +B.OBBBe+BBO +O.BBBBe+BBP DBBBBD +B.BBBBe+BBB 
303 +6.2852.+881 +1.298Be+B82 +B.BBBBm+BBO +O.BBBBc+BBB BBBBBB +B.BBBBe+BBB 
384 +6.2861e+BB1 +1.2538.+002 +B.BBBBa+BBO +0.BBBBe+BBB 0BBBBB +B.BBBBe+BBB 
385 +6.287Be+BB1 +1.2995.+002 +B.BB88.+880 +B.BBBBm+BBB 880889 +B.B888e+BBB 
386 +6.2888e+BB1 +1.3453e+092 +B.BBBBe+BBO +B.BBBBe+BBB BBBBB0 +B.BBBB.+BBB 
387 +6.28B9e+BBl +1.39lBe+BB2 +B.BBBBe+BB'd +0.8888.+8BO 00BBBB +B.BBBBe+BBB 
388 +6.2898e+BBl +1.4368.+082 +B.BBBBe+BBB +B.BBBBc+BBB DBBBBB +@.8888e+880 
389 +6.2987.+BBl +1.4825e+082 +B.BBBBe+BBP +B.BBBBe+BBB BBBBBB +B.BB'dBc+eBB 
398 +6.2917e+BBl +1.5283=+882 +B.BBOBe+080 +B.BBBBe+BBB 9080BB +B.0BBBe+BBB 
391 +6.2926.+881 +1.574Bc+BB2 +0.8888.+880 +B.BBBBe+BBB OBBBBO +B.BBBBe+BB 
392 +6.2935e+BBl +1.6190e+BBZ +B.BBBB*+BBB +O.BOOB*+0BB 0BBBB0 +B.BBBB.+BB 
393 +6.2944e+881 +1.6655e+BB2 +B.BBBB.+BBB +O.BBBBe+BBB DB0B00 +B.BBBBc+BBB a 
394 +6.2954.+BB1 +1.7113e+882 +B.BOBBe+BBO +B.BBBB.+BBB DBBBBB +B.BBBBe+BBB 
395 +6.29631+881 +1.757Be+B82 +8,0BBB.+BBB +B.B80B.+BBB 00BBB0 +B.BBBBe+BBB 
396 +6.2372e+BBl +l.B027.+@02 +8.0808e+BBB +8.888Be+881 BBBBB0 +8.98BBe+888 
397 +6.2981.+081 +1.8485.+BB2 +8,0eBBe+B89 *B.BBBBc+BBB BBBBBD +B,8880~+BBB 
390 +6.2991.+~81 + i . 8 ~ 4 3 e + e 8 2  +0.~~08.+000 *O.BBBBS+BBB seeees +e.eeee=+ase 
399 +6.30BB~+801 +1.9400.+082 +B,BB081+0BO +B.BBOB~+BBB BBBB00 +9,88BB.+008 
400 + 6 . 6 4 8 ~ . + ~ ~ 1  + i . ~ s 3 9 e + ~ a z  +B.BBBBI+BBB +B.BBBB~+BBB 0eaees +e.seeee+ese 
4 8 1  +6.9964*+BBl +1.9679e+B82 +B.BBBBm+BBO +B.BBBB.+BBB DBBBBB +B.BB'dB.+BBB 
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642 +1.1925*+882 +2.1071e+082 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +9.9888.+8B8 
643 +1.1925.+BBZ +2.1211.+882 +B.BBBB.+BBB +8.80B8e+BBB BBBBBB +B.BBBBe+BBB 
644 +1.1925.+802 +2.135Be+BB2 +B.BOBBe+BBB +B.BBBB.+BBB BBBBBB +B.BBBBe+BBB 
645 +1.2832.+882 +2.135B.+002 +B.BBBBa+BBB +B.BBBB.+DBB BBBBBB +B.BBBB.+BBQ 
646 +1.2882.+082 +2.1211e+B02 +B.B0~Be+BBB +B.BBBBc+BBB BBBBBB +B.BBBBe+BBB 
647 +1.2132.+882 +2.1B71c+BB2 +B.BBBBe+BBB +0.8888.+080 BBBBBB +B.BBBBe+BBB 
648 +l12139e+B82 +2.1358=+082 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.BBBB.+BBB 
649 +1.2181e+B82 +2.8932.+002 +B.BBBB.+BBB +@.0B08.+088 BBBBBB +B.BBBB.+BBB 
650 +1.2231.+~~2 + 2 . ~ 7 9 3 ~ + ~ ~ 2  +B.BBBB~+BOB +B.BBBBI+BBB eeeeea +B.BBBB~+BBB 
651 +1.2239e+802 +2.1211e+002 +0.0808.+BB0 +B.BBBBe+'dBB BBBBBB +8.88BBe+BBB 
652 +1.2246.+882 +2.1358.+802 +0.0BBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
653 +1.2281e+BB2 +2.0654.+0B2 +B.BBBBe+BBB +B.BBBBe+BB'd BBBBBB +B.BBBBc+BBB 
654 +1.2331.+002 +2.8514.+802 +B.BBBB.+BBB +B.BBBBc+BBB BBBBBB +8.BBBBc+888 
655 +1.2330.+882 +2.1871e+082 +0.888Be+BBB +B.BBBB.+BBB BBBBBB +B.BBBB.+BBB 
656 +1.2354.+082 +2.1350e+B82 +B.BBBBe+BBB +0.88081+08B BBBBBB +B.BBBBe+BBB 
657 +1.238B.+BBZ +2.9375e+802 +B.BBBBe+BBB +8.8BBBe+BBB BBBBBB +B.B888e+808 
658 +1.2396.+002 + Z . l 2 l l r + 8 8 2  +B.BOBB.+BBB +8.8088.+888 BBBBBB +B.BBBB.+BB0 
659 +1.243Be+882 +2.0236e+882 +B.BBBB.+BBB +B.'dBBBc+BB8 BBBBBB +B.BBBB.+BBB 
660 +1.2438e+882 +2.0932e+882 +B.BBBBe+BBB +B.BBBB~rBBB BBBBBB +B.BBBB.+BBB 
6 6 1  +1.2461e+882 +2.135Be+BB2 +0.0888.+889 +8.8@8Bc+BBB BBBBBB +0.eB801+888 
662 +1.2480e+802 +2.88¶6m+802 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.B'dBBe+BBB 
663 +1.2530*+882 +1.9957e+082 +0.0BBBe+BBB +B.BBBBe+BBB BBBBBB +0.8888.+088 
664 +1.2537*+882 +2.9793e+882 +B.BSBBr+BBB +B.BBBba+BBB 0BBBBB +B.B088e+808 
665 +1.2545.+802 +2.1B71.+082 +B.BBBBe+BB~ +B.BBBBe+BBB BBBBBB +8.8888e+B88 
666 +1.2553.+882 +2.1211.+882 +B.DBBBc+BBB +B.BBBBI+BBB BBBBBB +8.8BBB.+BBB 
667 +1.2568.+802 +2.1358e+802 +B.BBB8e+BBB +B.Be88e+BBB BBBBBB +0.8888e+BBB 
660 +1.2579e+882 +1.9818e+882 +8.8088.+800 +B.BBBBc+BBB BBBBBB +B.BBBBc+BBB 
669 *1.2629e+B82 +1.9679.+882 +B.BBBBe+BBB +B.BBBBe+BBB 008008 +B.BBBBe+BBB 
670 +1.2637r+BB2 +2.8654.+882 +B.BBBB.+BBB +0.00BB.+BBB BBBBBB +9.8888e+BBB 
671 +1.2675.+802 +2.135Be+882 +8.00B8.+0B0 +0.0BB0e+BB'd BBBBBB +@.BBBB1+808 
672 +1.2679e+B02 +1.9539e+802 +B.BBBB.+BBB +B.B0BBc+888 BBBBBB +O.BBBBc+BBB 
673 +1.2694e+892 +2.8932.+802 +B.BBBBe+BBB +B.B0001+BBB BBBBBB +9.0888.+800 
674 +1.2709e+B02 +2.1211e+802 +B.BBBBc+BBB +B.B@0Be+BBB BBBBBB +B.BBBB.+BBB 
675 +1.2723.+882 +l. l165e+BQ2 +O.BBBBe+BBB +B.BBBBe+BBB BBBBBB +8.8880e+888 
676 +1.2724e+882 +1.1623.+002 +B.BBBBa+BBB +B.BBBBe+BBB BBBBBB +B.B800e+008 
677 +1.2724.+882 +1.2888.+B02 +B.'d800e+BB'd +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
678 +1.2724e+882 +l.P538e+BB2 +B.BBBBe+BBB +B.BBBBe+0BB BBBBBB +B.BBBB.+BBB 
679 +1.2725a+882 +1.2995.+BB2 +0.8088=+8BB +B.BBBB.+BBB BBBBBB +B.B088e+BB0 
680 +1.2725.+BB2 +1.3453e+802 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
6 8 1  +1.2725~+882 +1.391Be+882 +O.BBBB.+BBB +B.BBBBc+BBB BBBBBB +8.8000.+888 
602 +1.2725.+802 +1.4368e+B02 +8.B8881+8BB +B.BBBBc+BBB BBBBBB +8.0800.+888 
683 +1.2726e+B82 +1.4825e+082 +B.BBBBc+BBB +B.BBBBe+RBB BBBBBB +B.BBBBe+BBB 
684 +1.2726e+BB2 +1.5283e+B82 +B.BBBBe+BBB +8.08BBe+BBB BBBBBB +B.B888e+80B 
685 +1.2726e+882 +1.574ee+082 +0.BB'd'de+BB0 +B.BBBB.+BBB BBBBBB +B.BBBBe+BBB 
686 +1.2727e+882 +l.C198c+BB2 +@.0BBBe+BB8 +0.8880.+809 BBBBBB +8.8880.+088 
687 +1.2727e+882 +1.6655e+892 +B.BBBBc+BBB +B.BBBBt+B08 BBBBBB +8.808Be+BBB 
680 +1.2727e+BB2 +1.7113e+882 +0.8888e+B88 +0.88BB.+BBB BBBBBB +B.BBBB*+BBB 
689 +1.2727e+BB2 +1.7578~+882 +B.BBBB8+BBB +Cl.'dBBBr+888 BBBBBB +0.888Be+B88 
690 +1.2728*+882 +1.8827e+892 +B.BBBB.+B00 +B.BBBBt+BBB BBBBBB +B.BBBBc+BBB 
6 9 1  +1.2728e+882 +1.8485e+002 +B.BBBB.+BBB +8.8880e+088 BBBBBB +B.BBBBc+BBB 
692 +1.272Be+@02 +1.8943e+BB2 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +O.BBBB*+BBB 
693 +1.2729e+BB2 +1.94BBe+BB2 +B.BBBB.+BBB +B.BBBBc+BBB BBBBBB +8.0B001+880 
694 +1.2736.+992 +2.9514.+BB2 +B.BBBBa+BBB +B.OBBBe+BBB BBBBBB +O.BBBBc+@BB 
695 +1.2751.+882 +2. lB7 l r rOB2 +B.B08B.+800 +B.080Be+BBB BBBBBB +B.BBBBc+BBB 
696 +1.2836.+882 +2.8375.+002 +O.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
697 +1.2843*+082 +2.8793.+882 +0.8Be8e+BBB +B.B088e+8e8 BBBBBB +B.BBBBe+BBB 
698 +1.2866.+902 +2.1211.+BB2 +B.BBBB~+BBB +B.BBBBI+BBB BBBBBB +B.BBBBe+BBB 
699 +1.2935e+e82 +2.@236.+002 +B.BBBB++BBB +0.0988e+BBB BBBBBB +B.B88Be+880 
780 +1.2951.+882 +2.9932.+882 +B.BBBB=+BBB +8.0008*+800 BBBBBB +B.BBBBe+BBB 
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702 +1.2993.+882 +2.0654e+BBZ +B.BBBBs+BBB +B.BBBB~+BBB BBBBBB +B.BBBB.+BBB 
783 +1.2996e+BB2 +2.13SBc+BBZ +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.BBBBs+BBB 
784 +1.3823r+BBZ +2.1211m+082 +B.BBBB*+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
705 +1.3835e+882 +2.8896e+e82 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
706 +1.3134e+BBZ +1.9957.+082 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBB +'d.BBBBe+BBB 
797 +1.3142.+082 +2.8514.+002 +B.B~BBc+BB~ +B.BBBBe+BBB BBBBBB +B.BBBBe+888 
788 +1.3149.+882 +2.0793e+e82 +8.0888.+888 +0.0BBB.+BBB BBBBBB +8.080Be+BB'd 
789 +1.3165m+B82 +2.1971e+BBZ +B.BBBB.+BBB +B.BBBBs+BBB BBBBBB +8.88001+BBB 
718 +1.3287.+802 +2.8932e+082 +9.8888.+888 +B.BBBBe+BBB BBBBBB +8.88BB~+BBB 
7 1 1  +1.3234a+882 +1.9818~+002 +0.9BBB=+BBB +B.BBBBc+BBB BBBBBB +8.8888e+088 
712 +1.3291.+882 +2.8375e+B02 +B.BBBB~+BBB +B.BBBBe+BBB BBBBBB +0.0800e+BBe 
713 +1.3318.+882 +2.1358.+B82 +B.BQBBc+BBB +B.BBBBe+BBB BBBBBD +B.BBBBe+BBB 
714 +1.3333.+882 +1.9679m+082 +B.BBBBs+BBB +B.BBBBe+BBB BBBBBO +B.BBBBe+BBB 
715 +1.3346c+BB2 +2.1218r+882 +B.BBBBe+BBB +0.0088.+880 BBBBBB +B.B888e+BBB 
716 +1.3349e+882 +2.BC54.+BBZ +B.BBBB.+BBB +B.BBBB-+EBB BBBBBB +B.BBBBe+BBB 
717 +1.3371.+882 +2.1071c+082 +B.BBBBe+BBB +B.BBBBe+BBB BBOBBB +B.BBBBe+BBB 
718 +1.3433.+982 +1.9539.+002 +B.0BBB=+BB0 +B.BBBB~+BBB BBBBBB +B.BBB8e+'dBB 
719 +1.344Be+882 +2.0236.+002 +B.BBBBe+BBB +B.BBBBc+OBB BBBBBB +O.OBBBe+BBB 
729 +1.3456.+982 +2.97¶3e+BB2 +9.0980e+888 +8.0888=+999 0BDBDB +9.8998.+809 
7 2 1  +1.3463e+B02 +2.0932e+BB2 +8.@888~+BBB +B.BBBBI+BBB BBBBBB +B.BBBB.+BBO 
722 +1.3528.+882 +1.1165e+BB2 +B.BBBB.+BB0 +B.BBBBe+BBB 000000 +@.eBBBe+BB0 
723 +1.3529.+982 +1.1623e+802 +B.OBBB.+BBB +B.B880e+BB9 BBBBBB +0.08BBe+BBB 
724 +1.3529.+882 +1.2880e+082 +8.80BB1+888 +B.B808e+BB0 00BB00 +B.OBBBe+BBB 
725 +1.3529e+882 +1.253Bm+BB2 +B.BBBBe+B00 +8.8808e+BBB BBBBBB +B.BBBBe+888 
726 +1.3529m+B02 +1.2995e+BB2 +B.B888e+BBB +0.BBBBe+BBB BBBBBB +8.8080e+BBB 
727 +1.3529e+BB2 +1.3453e+882 +'d.BBBBe+BBB +B.0800.+880 BBBBBB +B.BBBB.+BBB 
728 +1.3538.+082 +1.39lBe+882 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.BBBB.+BBB 
729 +1.3538*+882 +l.4368e+BB2 +9.9888e+BBB +8.08BBe+BBB BBBBBB +O.BBBBa+BBB 

, 730 +1.353B.+BB2 +1.4825.+002 +B.BBBBe+BBB +B.BBBBe+BBB U U B  +B.BBBBCBBB 
7 3 1  +1.353Be+BB2 +1.5283e+082 +B.BBBB.+BBB +8.088Be+BBB BBBBBB +8.888'd.+BBB 

I 
732 +1.3530.+882 +1.574Be+BB2 +9.8888.+880 +O.BBBB~+BBB BeBBBB +B.B0@Be+BBB 
713 +1.3531.+982 +1.6198e+B02 +0.9089e+800 +0.BB08e+B@B BBBBB0 +O.BBQBR+BBB 
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762 +1.4187.+882 +1.9539*+BB2 +B.BBBBe+808 +B.BBBQe+BBB BBBBBB +8.8808.+88B 
763 +1.4282*+882 +2.0375*+882 + B . ~ B B ~ s + ~ B B  +8.8800e+BB'd BBBBBB +B,BBBBc+BBB 
764 +1.4202.+882 +2.135Be+BB2 +B.BB'dBe+BBO +8.0BBBe+BB8 BBBBBB +B.BBBBe+BBB 
765 +1.4316~+082 +2.1288e+882 +O.BBBBe+BBB +B.B808e+BBB BBBBBB +B.BBBB.+B'dB 
766 +1.4333e+082 +1.1165e+882 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.BBBBI+BBB 
767 +1.43331+882 +l.l623.+BBZ +8.8888*+809 +B.BBOB.+BBB BBBBBB +B.BBBBt+BBB 
768 +1.4334.+802 +1.208Be+B82 +B.BBBBI+BBO +@.BBBB1+0BB BBBBBB +B.BBBBe+BBB 
769 +1.4334.+882 +1.2538*+802 +B.BBBBe+BBB +B.BBBBc+BBB BBBBBB +B.BBB8e+880 
770 +1.43341+082 +1.2995e+BB2 +B.BBBBa+BBB +B.B800*+008 BBBBBB +B.BBBBe+BBB 
771 +1.4334e+e02 +1.3453e+BB2 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +0.888B.+BeB 
772 +1.4334.+882 +1.391Be+BB2 +B.BBBBe+BBB +B.BBBB.+BBB BBBBBB +8,0888.+8e 
773 +1.4334e+002 +1.43CBe+BB2 +8.88BBe+B08 +B.BBBBe+BBB BBBBBB +B,BBBBc+BB 
774 +1.433&+802 +1.4825e+882 +B.BBBBe+BBB +B.EBBB.+BB8 BBBaBB +e.BBBBe+BB @ 
775 +1.4335.+882 +1.5283.+882 +B.BBBBa+BBB +B.BBBB.+BBB BBBBBB +B.BB'dB.+BBB 
776 +1.4335.+882 +1.5748e+802 +B.B@BBe+00B +B.B808e+BBB BBBBBB +B.BBBBc+BBB 
777 +1.4335r+BB2 +1.6198e+BBZ +8.BB80.+0BB +B.OBBBe+BBB BBBBBB +0,BBBBe+BBB 
778 +1.4335=+002 +1.6655e+~82 +B.BBBBe+BBB +8.080Be+BBB BBBBBB +B.BBBBc+BBB 
779 +1.4335e+802 +1.7113e+BB2 +9.0888e+B00 +0.98B0e+BBB BBBBBB +0.88BBe+888 
780 +1.4335.+BB2 +1.7578e+BB2 +8.89BBe+BBB +8.BBBBe+B09 BBBBBB +B.BBBBe+BBB 
781 +1.4335e+802 +1.0827#+882 +B.BBBBe+BBB +B.BBBBe+BBO BBBBBB +B.BBBBa+BBB 
782 +1.4335e+082 +1.8485.+082 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBB +8.888Bs+Be0 
783 +1.4336.+082 +1.8943.+882 +B.'d8BBe+088 +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
784 +1.4336c+BB2 +1.94BBe+882 +9.8888.+088 +B.BBBBe+BBO BBBBBB +B.BBBB.+BBB 
785 +l.4343.+002 +1.9957e+882 +B.BBBBe+BBB +B.BBBBc+BBB BBBBBB +B.BBBB.+BBB 
786 +1.4346e+882 +2.1B67e+BB2 +8.8B08c+088 +B.BBBBe+BBB BBBBBB +0.888B1+808 
787 +1.4359e+002 +2.8514e+802 +0.808Be+880 +B.BBBBe+BBB BBBBBB +B.0BBBc+BBB 
780 +1.4373e+e82 +2.8928.+882 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
789 +1.4396.+882 +2.0790.+882 +B.BBBBc+BBB +'d.OBBB.+BBB BBBBBB +B.BBBBe+BBB 
798 +1.4416.+BBZ +2.0654.+802 +B.BBBB.+BBB +B.BBBB.+BBB BBBBBB +B.BBBBc+BBB 
791 +1.4451=+882 +2.0236.+BB2 +B.BBBBe+BBB +B.BBBBc+BBB BBBBBB +B.BBBBe+BBB 
792 +1.4542e+BB2 +1.9818.+002 +8.0888.+088 +8.08BBe+BBB BBBBBB +B.BBBBe+BBB 
793 +1.46B4.+BB2 +2.1358.+882 +8.00881+808 +0.88BBa+888 BBB80B +B.B88@e+808 
794 +1.4639e+BB2 +2.1207e+882 +B.BBBB*+BBB +B.BBBBc+BBB BBBBBB +B.BBBB.+BBB 
795 +1.4657.+002 +2.9375.+BBZ +9.0888e+B09 +O.BBBBe+BBB BBBBBB +B.BBBBt+BBB 
796 +1.4671e+e82 +2.1B66.+882 +B.BBBBe+BBB +0.80BBe+BBB BBBBBB +B.BBBB.+BBB 
797 +1.4699e+882 +2.8896r+882 +B.BBBB.+BBB +B.BBBB*+BBB BBBBBB +8.8888.+8BB 
798 +1.4788e+082 +2.8926*+882 +B.BBBBe+BB0 +B.0BBBe+BBB 0BBBBB +B.BBBB*+BBB 
799 +1.4725.+882 +2.8787e+882 +B.B880*+0B0 +B.BBBB=+BBB BBBBBB +B.B80'd~+BBB 
888 +114741m+BB2 +1.9679.+882 +B.BOBBc+BBB +B.BBBBe+BBB BBBBBB +8.808Be+BBB 
801 +1.4746r+082 +2.8650.+082 +B.BBBBe+BBB +0.B888*+889 BBBBBB +B.B8BB.+BBe 
802 +1.4764e+BB2 +2.8514e+B02 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBa+BBB 
883 +1.4925e+BB2 +2.1358e+882 +S.BBBB.+BBB +2.135Be+B02 leBBBB +B.BBBBc+BBB 
884 +1.4940c+BB2 +1.9539.+882 +B.BBBBe+BBB +B.BBBBc+BBB BBBBBB +8.8889.+@80 
885 +1.4948e+BB2 +1.9957.+882 +B.BBBBe+BBO +B.BBBBe+BBB BBBBBB +B.BBBB=+BBB 
886 +1.4956e+B02 +2.0236.+882 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBB=+BBB 
887 +1.4963.+882 +2.1286r+BB2 +B.BBBBe+BBO +8.8888e+089 008888 +B.BBBBe+8e8 
808 +1.4996.+BBZ +2.1@64r+BBZ +B.BBBB++BBB +0.0BBBe+BBB BBBBBB +8.880Be+BBB 
809 +1.5827.+882 +2.8924*+802 +B.BBBBe+BBB +B.BB9Be+BBB BBBBBB +8.880B1+008 
818 +1.5854.+882 +2.0784e+802 +B.BBBB.+BBO +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
811 +1.5877.+882 +2.8646.+882 +8.0881.+089 +B.BBBBe+BBB BBBBBB +8.80BBe+B80 
812 +1.5896.+BB2 +2.851Be+882 +B.BBBB.+BBO +B.BBBBe+eBB BBBBBB +8.000Be+BBB 
813 +1.5113e+092 +2.0375.+882 +B.BBBBe+BBB +9.8888e+BB'd BBBBBD +B.BBBBc+BBB 
814 +1.5138r+892 +1.1165e+802 +8.988'da+889 +B.BBBB.+BBB 880888 +B.8BBBe+BBB 
815 +1.5138.+082 +1.1623.+BB2 +B.BBBBe+888 +B.8980.+800 BBBBBB +B.BB0Be+080 
816 +1.5138e+802 +112888e+882 +B.BBBBe+008 +9.0B'dB.+BBB BBBBBB +B.BBBBc+BBB 
817 +1.5138.+882 +1.2538.+802 +9.0800e+880 +B.BBBBt+BBB BBBBBB +B.BBBBe+BBB 
818 +1.5138e+BB2 +1.2995e+B02 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
819 +1.5139.+892 +1.3453e+B82 +B.BBBBc+BBB +8.08BBe+BBB BBBBBB +B.BBBBc+BBB 
828 +1.5139c+BBZ +1.3918e+882 +B.BBBBc+BBB +B.BBBBe+BBB BBBBBD tB.BBBBe+BBB 
821 +1.5139c+BBZ +1.4368e+BB2 +8.888Be+8BB +B.BBBBe+BBB BBBBBB +B.BBBBc+BBB - 

737 +1.3532e+882 +l.B027e+BB2 +0.BBBBe+B00 +B.B808e+088 BBBBBB +B.BBBBe+BBB 
738 +1.3532.+882 +1.8485e+882 +B.BBBBe+BBO +8.88881+089 BBBBBB +B.B890e+BBB 
739 +1.3532a+BB2 +1.8¶43=+882 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +8.0808e+BBB 
748 +1.3532.+BB2 +1.9488e+e82 +B.BBBBe+BBB +B.BBBBm+BBB BBBBBB +B.B898.+808 
7 4 1  +1.3548e+BB2 +2.8514.+882 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
742 +1.3598e+882 +2.B096r+BB2 +B.BBBBe+BBB +B.BBBB.+BBB BBBBB0 +B.BBBBe+088 
743 +1.3639.+982 +2.1350.+082 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +8.888Be+BBB 
744 +1.367Be+882 +2.1289.+002 +B.B88Bm+880 +0.BB80e+BB8 BBBBBB +9.8800e+009 
7 4 5  +1.369C~+BB2 +2.1B7Be+BB2 +B.BBBBm+BBB +B.BBBBe+BB9 BBBBBB +8.0980-+00B 
746 +1.3704e+882 +2.0654.+002 +B.BBBBe+BBB +B.BBBBe+B00 BBBBBB +B.BBBBe+BBB 
747 +1.3728e+882 +2.1¶32~+882 +0.0080e+BBB +0.OBBBe+BBB DBBBBB +9.9888e+088 
748 +1.3739.+992 +1.9957.+082 +0.9098.+B08 +0.0880.+880 BBBBBO +B.BBBB=+BBB 
749 +1.3746~+BB2 +2.0375.+882 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.O'dBBe+BBB 
750 +1.3762e+BB2 +2.B793c+BB2 +B.BBBBe+OBB +B.BBBBe+BBB BBBBBB +B.BBBBe+BBB 
7 5 1  +1.38881+882 +1.901Oe+BB2 +B.BBBBe+089 +@.BBBB.+B89 BBBBBB +8.9008.+8BB 
752 +1.3945e+882 +2.B236e+BBZ +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +9.8800*+008 
753 +1.3953e+BB2 +2.9514.+902 +B.BBBBe+BBB +B.0880e+BBB BBBBBB +B.BBBBe+BBB 
7 5 4  +1.3961e+OBP +2.1358e+882 +B.BBBBe+BBB +B.BBBBe+BB0 BBBBBB +B.BBBBe+BBB 
755 +1.3¶91e+892 +2.128¶e+802 +B.BBBBe+BBB +B.BBBBe+BB0 BBBBBB +B.BBBBm+BBB ' 
756 +1.4021e+892 +2.1869e+BB2 +O.BBOBe+008 +9.0808e+080 seeeea +P.BBB~R+BB'~ 
757 +1.4037e+882 +1.9679.+BB2 +B.BBBBe+'dBB +B.BBBB.+000 BBBBDD +9.B98Be+989 
758 +1.4846.+802 +2.993Be+BB2 +0.0880++888 +B.BBBB*+BBB BOBBDD +B.BBBBm+BBB 
759 +1.4868.+882 +2.8654.+082 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +0.8880.+BBB 
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822 +1.5139.+082 +1.4825e+BB2 +B.BBBBe+BBB +B.BBBB.+BBB BBBBBB +B.BBBBe+BB .I) 823 +1.5139e+BB2 +1.5283.+882 +8.810Be+B80 +0.0888.+BBB BBBBBB +8.8@88e+BBe 
824 +1.5139r+082 +1.574Bc+BB2 +B.BBBB.+BBB +B.BBBBs+BBB BBBBBB +B.BBBBs+BBB 
825 +1.5139r+882 +1.6198.+882 +B.BBBBe+BBB +B.BBBB*+BBB BBBBBB +B.BBBBc+BBB 
826 +1.5139.+082 +1.6655.+BB2 +B.BBBBe+BBB +B.BBBBe+BBB BBBBBB +B.BBBBr+BBB 
827 +1.5139.+BB2 +1.7113*+8B2 +B.BBBBe+BBB +B.BBBBe+BBO BBBBBB +B.BBBBm+BBB 
828 +1.5139e+B82 +1.7570.+802 +0.0BBB.+BBB +B.BBBBe+BBB BBBBBD +B.B8BB.+B'de 
829 +1.5139.+882 +1.0827.+802 +B.BBBBe+BBO +B.BBBBc+BBB BBBBBB +0.BB08e+BB'd 
038 +1.5139e+B12 +1.84B5.+892 +B.B888n+0BB +€?.BB8Be+BB8 BBBBBB +B.BBBBc+BBB 
031 +1.5139.+002 +l.B943r+BBZ +B.BBBBe+008 +B.BBBBe+BBO BBBBBB +B.BBBBc+BBB 
832 +1.5139m+BBZ +1.9400e+B82 +B.BBBBe+BBB +B.B808e+BBB BBBBBB +B.BBBBc+BBB 
833 +1.51¶7.+082 +1.9818e+082 +B.BBB0e+B~B +B.BBQB.+BBB BBBBBB +B.BBBBc+BBB 
834 +1.5254.+882 +2.8996.+BB2 +8.8888*+808 +@.0B'dB.+088 BBBBBB +e.B89Be+BBB 
835 +1.5286.+082 +2.1286e+882 +0.0888*+808 +2.135Oe+BBZ 1BBBBD +B.BBBBe+BBB 
B36 +1.5321.+882 +2.1B63e+882 +8.8808.+000 +0.BBB8e+BB'd 080888 +0.80BB.+BBB 
837 +1.5354.+082 +2.0921.+882 +B.BBBBe+808 +8.0BCI8e+BBB BBBBBB +8.B80Be+008 
838 +1.5382.+BB2 +2.8781e*BBf +B.BBBBe+B89 +9.8088e+0BB BBBBBB +B.BOBB.+BBB 
839 +1.5407.+BB2 +2.BC43e+BB2 +B.BBBBc+BBB +B.B088e+089 BBBBBB +8.8888e+880 
940 +1.5429.+082 +2.BSB6.+BB2 +0.08BBe+00B +8.008ee+080 BBBBBB +e.eBBBe+eee 
E41 +1.5445*+082 +1.9679.+BBZ +B.BBBB*+BBB +B.BBBBe+BBB BBBBBB +B.BBBB.+BBB 
042 +l15446m+082 +2.0378.+882 +@.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.BBBB.+BBB 
043 +l.M61e+BB2 +2.9236.+882 +B.BBBB.+BB0 +~.BBBBR+BBB BBDBBB +0.8808.+888 
844 +1.5553e+082 +l.¶957.+BBZ +B.B889e+BBB +BrOBBBe+OBB BBBBBB +B.BBBBc+BBB 
845 +1.5646.+882 +2.1@61*+BB2 +B.B'dBBe+080 +2.135Be+BBZ lBBQB0 +B.BBBB~+BBB 
846 +1.568Be+BBZ +2.8¶19e+082 +B.BBBBe+BBB +'d.BB~Be+089 BBBBBD +8.888Be+88e 
847 +1.56¶4e+882 +1.¶539e+882 +B.e080e+@BB +B.OBBBe+BBB BBBBBB +B,BBBBe+BBB 
048 +1.5711e+002 +2.0779e+BB2 +9.88BBe+BBB +B.BBBB.+BBB BBBBBB +B.BBUBe+BBB 
849 +1.5738e+892 +2.0639.+802 +9.0BBB.+800 +B.BBBB*+BBB DOBOB9 +O.OBBBe+BBO 
050 +1.5761.+092 +2.BSOle+BBZ +0.8888e+BBB +9.0988.+8BB BBBBB0 +B.BBBBe+BBB 
851 +1.5780e+882 +2.0365e+BBZ +B.BBBBe+809 +B.BBBB.+BBB BBBBB0 +B.BBBB.+BBB 
052 +1.5796e+BB2 +2.023Be+BO2 +8.000Be+B'dB +0.0888*+00B BBBBBB +B.BBBB.+BBB 
853 +1.58B¶m+892 +2.8B96.+882 +B.BBBB.+BBB +B.BBBBe+BBB BBBBBB +B.8BBBm+BBB 
854 +1.5851.+882 +1.98181+882 +B.BBBB.+BBB +8.09BBe+BBP BBBBBB +8.0888.+888 

058 +1.5943m+0e2 +1.2538e+882 +B.BBBBe+BBB +B.088@.+0BB BBBBBB +B.BBBBe+BBB 

865 +1.5943e+BB2 +1.5740e+BB2 +O.BBBBe+BBO +B.BBBBe+BBB BBBBBB +B.@BBBe+B88 
866 +1.5¶43e+092 +1.6198.+082 +B.B888e+BBB +B.BBBOe+BBB BBBBBB +O.BBBBc+BBB 
867 +1.5943e+082 +1.6655e+BB2 +@.0BBBe+800 +B.BBBBe+BBO BBBBBB +8.8BBBe+BBB 
868 +1.5943.+882 +1.7113.+B82 +B.BBBBe+BBB +B.B'dBBe+809 BBBBBB +B.BBBBe+BBB 
E69 +1.5943e+082 +1.7570e+BBZ +B.BBBBe+BBB +8.D'd'dBe+BBB BBBBB'd +B.BBBB.+BBB 
070 +1.5943.+~~2 + i . e a z 7 . + ~ ~ 2  +B.BBBB~+BBB +B.BBBB~+BBB m e a a e  +B.BBBBS+BBB 
071 +1.5943a+082 +1.8485e+982 +B.BBBBe+BBB +B.BB08.+0BB PBBBBB +B.BBBB.+BB 
872 +1.5943e+8CJ2 +1.8943e+BB2 +0.1088~+880 +8.0088e+B0B 0BDBBB +B.BBBBe+BB 
873 +1.5943.+0az +1.9488.+0ez +a.0Bee.+eae +o.sseee+ess 00eeea +e.eeeee+ees 4B 
874 +1.6087e+BB2 +2.8917e+092 +e.8008.+889 +2.1359e+B82 1BBBBD +B.BBBBe+BBB 
175 +l.CB39e+B82 +2.0776e+BB2 +B.BBBBe+BBB +0.000Be+BBB BBBBBD +9.8888e+98B 
176 +1.69688+882 +2.06368+BB2 +O.BBBBt+BBB +B.BBBB.+BBB BBBBB0 +9.8BBBe+BB8 
877 +1.6093m+BBZ +2.9497.+002 +B1008Be+080 +9.8080e+080 BBBBBB +B.BBBB.+BBB 
078 +1.5114.+892 +2.936Be+BB2 +0.098Be+BBB +0.BBPOe+BBB BBBBBB +0.8880.+889 
879 +1.6132.+002 +2.8224e+082 +0.9098e+890 +B.BBBB.+BB0 0BBBBB +9.BBBB.+BBB 
880 +1.6146e+BBP +2.BB9Be+B82 +B11800e+081 +B.OBBB.+BBB 08BBBB +B.EBBB.+BBB 
881 +l.C149e+BBZ +1.¶679e+BB2 +B.BklBBe+889 +B.0BBB.+BBB BBBBBB +0.0B09e+BBB 





- F i l e :  TRIW_Z.SEP Pare 22 --. 
1182 +2.2519.+082 +1.1167e+802 +0.0008.+880 +8.0008.+880 080000 +0.8880.+888 
1183 +2.2519.+882 +1.1624e+882 +0.8B08.+880 +8.0000.+880 088800 +0.8808.+888 
1184 +2.251Ym+082 +1.2882c+882 +0.0880~+880 +0.8088e+880 888888 +0.BBBBe+BBB 
1185 +2.2568.+082 +1.8988e+882 +0.8000~+880 +I3.8088.+000 DBBBEB +8.0888e+888 
1186 +2.27728+802 +1.8748c+882 +B.B'd'dBe+088 +8.88BBa+BBB 888888 +8.0888e+080 
1187 +2.2808e+082 +1.8388c+882 +8.0080e+000 +0.8088~+088 088808 +0.0008e+080 
1188 +2.2803e+002 +1.9218a+BBZ +0.08008+088 +2.1358~+082 100888 *0.8008r+800 
1189 +2.2849.+862 +1.8518.+882 +8.0888e+080 +O.BBB'de+B08 808888 +8.8000r+008 
1190 +2.3815~+882 +i.i167cr~e~ +O.OBBB~+~IJE +O.BBBB~+BBB seseee +e.seee.+eee 
1191 +2.3015.+882 +l.l624c+802 +8.8088.+088 +8.0080.+~88 008000 +0.@eeec+eee 
1192 +2.3015.+082 +1.2882r+802 +0.8088e+080 +8.8088e+088 880880 +0.8BBkl.+BBB 
1193 +2.3015e+082 +1.2539e+BB2 +8.8800.+880 +B.BBB'da+B00 888880 +0.OBBBe+BB0 
1194 +2.3015.+082 +1.2996*+882 +8.0008.+880 +8.8080~+088 BBBBBB +0.OBBBc+BBB 
1195 +2.38151+802 +1.3454.+882 +0.0880.+888 +8.8880.+880 088800 +0.0880e+888 
1196 +2.3015.+802 +1.3911=+082 +8.8088.+880 +B.@BBBc*BBB 888880 +0.88881+888 
1197 +2.3015.+082 +1.4360c+082 +0.0QBBm+BBB +8.8880e+880 BBB000 +0.8808.+888 
1198 +2.3015e+002 +1.48251+882 +8.8800.+888 +0.0800.+800 988008 +8.0008e+888 
1199 +2.3815.+882 +1.5283e+882 +0.BB88.+888 +8.0800.+000 008880 +0.8880~+kl88 
1288 +2.3815.+082 +1.5748e+BBZ +0.8890e+880 +8.0800.+800 088880 +8.0000.+088 
1281 +2.38158+082 +1.6197~+082 +0.BBBOe+BB0 +0.8888~+808 e00888 +8.8088e+0813 
1282 +2.38158+ee2 +1.6654~+082 +0.8888=+888 +0.0080e+008 eeaeee +8.8008.+880 
1203 +2.30158+882 +1.7112e+082 +O.BB'dBe+BBO +8.8088e+BBB 808888 +8.0088~+080 
1284 +2.38158+882 +1.7569.+882 +8.80888+080 +0.8088.+088 80888s +0.8088~+080 
1205 +2.3815.+882 +1.8026e+B02 +O.0088.+880 +O.B880e+BOB 808880 +0.00081+880 
1286 +2.3070.+082 +l.B97le+BBZ +0,0080.+880 +0.8808.+080 088088 +0.0080.+880 
1287 +2.321lr+BBZ +1.87368+882 +0.8000.+888 +0.0808.+008 BBBBBB +8.88081+880 
1288 +2.32258+882 +1.8513.+082 +0.BBBB~+BBB +0.8888m+088 088888 +8.8888e+880 
1289 +2.3369.+882 +1.91¶5r+082 +8.08888+088 +2.1358e+882 100888 +8.8888.+080 
1218 +2.35llr+802 +1.6197.+882 +8.0880.+800 +B.B088*+0BB DEB890 +0.88881+800 

- Film: TRANSJ.SEP F r l  Aug 27. 2884 -Page 23 --, 
1242 +2.4888=+882 +1.7112r+BB2 +8.8888~+888 +B.BBB'de+BBB 808880 +B.B80Be+BB0 
1243 +2.4888c+882 +1.7569e+882 +8.8888.+088 +B.BBBBe+eBB 880080 +e.eeee~+eea 
1244 +2.4088e+882 +l,LlB26e+882 +8.8888-+080 +8.8888e+880 800880 +8.00BBc+Be0 
1245 +2.4875=+082 +1.8938.+882 +8.8888*+088 +B.B'dB88+080 888880 +0.0000c+0BB 
124s +2.4588t+882 +1.86BBe+BB2 +B.'d880~+'dB0 +0.0888.+880 800880 +0.8888.+888 
1247 +2.4588.+882 +1.9150e+BBZ +0.BBBkl*+B08 +2.1358.+002 180088 +8.8808.+888 
1248 +2.4501.+882 +1.6882.+882 +8.0800e+008 +0.8888e+800 BBBB00 +0.BBBBc+BBB 
1249 +2.4501e+882 +1.72728+882 +0.BBe0e+BBB +0.8880e+888 808088 +8.8880~+888 
1250 +2.4581*+882 +1.77418+882 +0.BBBBc+B80 +0.0088e+888 088088 +0.88801+888 
1251 +2.4581.+882 +1.82118+882 +0.BBBBe+080 +8.0808e+BBB 880880 +8.8088c+88 
1252 +2.45821+882 +1.4924.+882 +0.0888c+088 +0.00801+0BB B'dBBBB +0.BBBBe+BB 
1253 +2.4582~+882 +1.5394a+882 +0.88801+880 +~.B~BBI+BBB 808880 +8.080Be+BB 
1254 +2.45828+882 +1.58638+082 +B.B800e+BB0 +O.08081+880 888888 +B.BBBBc+BB8 rn 
1255 +2.4582r+882 +1.6333.+882 +8.8888.+888 +B.BBBBL+~B~ 088000 +B.BBBB~+BBB 
1256 +2.4583e+882 +1.3515.+882 +8.0808e+880 +O.B888~+8BB 888880 +0.0000.+8BB 
1257 +2.4583r+882 +1.39858+882 +e.eesec+eee +e.oeee~+eee 888880 +e.eeaac+eea 
1258 +2.4583e+BB2 +1.4454.+882 +8.0808*+880 +8.88888+088 088800 +0.088ee+888 
1259 +2.4584.+082 +1.1637e+B82 +8.80888+BB0 +8.0888e+880 808008 +0.0088e+B80 
1268 +2.4584.+882 +1.2187e+882 +0.8888.+aae +~.BBBB~+BBB oeeeee +e.eeeec+sea 
1261 +2.4584e+882 +1.2576e+882 +8.0BBBe+880 +0.8888*+080 8881300 +8.8BBB1+880 
1262 +2.45848+802 +1.3846.+802 +B.B088e+088 +8.88881+080 BBBBBB +@.0088.+BBB 
1263 +2.45sse+eez +i.~iss.+eez +e.eeeee+eas +e.eeee*+sso eeseee +e.eeeea+sea 
1264 +2.5145.+082 +1.9151.+882 +8.8888.+088 +2.1358.+882 108888 +e.e000e+eee 
1265 +2.5146.+882 +1.7273.+882 +0.8888.+008 +8.8888e+880 888088 +8.088Bc+B60 
1266 +2.5146.+082 +1.7742.+882 +0.0888.+080 +0.0888.+808 808888 +B.BBBBc+BB8 
1267 +2.5146.+882 +1.8212.+882 +0.8880~+880 +0.BBBBe+BBB 888888 +B.B888c+B08 
1268 +2.5146=+882 +1.8681e+802 +8.8088e+880 +0.8888~+880 880880 +B.BBBBc+B00 
1269 +2.5147e+BBZ +1.58648+082 +0.8800.+000 +0.8000e+888 888880 +8.88001+888 
1270 +2.5147r+B82 +1.6333e+882 +B.08Be.+BBB +B.B8081+888 BBBBBB +0.8888e+808 
1271 +2.5147e+882 +1.6883.+8B2 +8.8880.+800 +8.8808.+808 088088 +8,~888c+BBB 
1272 +2.51488+882 +1.3985e+882 +B.B880e+B'd0 +0.8888~+888 088888 +B.BBB'de+OBB 
1273 +2.51488+882 +1.4455*+082 +B.B8888+888 +8.08888+080 088080 +8.B000.+8BB 
1274 +2.51481+882 +1.4925.+882 +8.0888e+080 +B.BBBB.+B80 088808 +0.0080c+088 
1275 +2.5148.+802 +1.5394.+082 +O.O00B~+800 +0.8808.+080 800808 +0.0080~+880 
1276 +2.5149e+882 +1.21878+882 +8.8088~+808 +8.8888*+080 BBBBBB +0.8880e+OBB 
1277 +2.5149r+BBZ +1.2577r+882 +8.8088e+888 +B.BBBB.+BBB 0'dBBBO +B.8880~+088 
1278 +2.5149e+082 +1.3846e+B82 +~.8088~+088 +8.8080.+000 088800 +0.08001+888 
1279 +2.5149.+882 +1.3516~+882 +8.8088.+088 +B.OBBB~+BB'd 888080 +8.0808~+888 
1288 +2.5158.+882 +l.l168e+882 +0.88813.+088 +8.0888e+808 888080 +8.08881+888 
1281 +2.5158.+882 +1.1638c+BB2 +8.8880~+888 +'d.8888.+800 888800 +B.B888.+088 
1282 +2.5791~+882 +1.8212c+082 +0.889Be+080 +8.8808*+088 888880 +8.0888.+8138 
1283 +2.5791a+882 +1.8682.+802 +0.0088e+BB0 +B.BBBB8+888 BBBBBB +B.B8801+888 
1284 +2.5791e+802 +1.9151e+882 +B.~BBBe+B~B +2.1358e+802 180080 +e.eeee~+eee 
1285 +2.5792.+882 +1.5864e+082 +0.8808*+888 +0.8800.+888 808880 +8.8080e+880 
1286 +2.5792*+882 +1.6334e+002 +9.880Be+088 +0.8008e+880 808880 +8.8888*+888 
1287 +2.5752.+802 +1.6804e+082 +0.8880.+080 +0.8080.+880 080880 +8.88881+888 
1288 +2.5792.+082 +1.7273r+082 +0.8080e+888 +8.8808.+880 888080 +8.8800.+888 
1289 +2.5792e+882 +1.7743e+002 +B.O880e+080 +0.8808.+888 000000 +0.8888e+888 
1298 +2.5793.+882 +1.3986.+802 +8.8868.+888 +8.8880e+880 800808 +8.8808e+888 
1291 +2.5793r+BB2 +1.44558+082 +O.BB~B~+BBB +8.0080.+880 0008130 +0.8080e+BBB 
1292 +2.5793c+882 +1.4925.+882 +8.08808+080 +8.0888.+80B 888080 +8.8888c+880 
1293 +2.5793c+BB2 +1.5395.+082 +B.B08B.+080 +8.0808.+888 808888 +0.8880.+8BB 
1294 +2.5794e+B02 +1.2107.+882 +0.$088.+800 +0.808~~+8~0 888880 +8.0888c+089 
1295 +2.5794*+882 +1.2577.+882 +0.88881+888 +8.0880~+8'dB 088000 +0.0888@+888 
1296 +2.5794.+882 +1.3847e+882 +B.B0BBc+088 +0.88881+800 BBBB'dB +~.BBBBI+BBB 
1237 +2.5794~+002 +1.35161+882 +0.0888~+888 +8.88081+800 BBBBBB +0.0808c+BBB 
1298 +2,5795e+002 +l.1160.+882 +0.8008.+888 +8.0808c+000 880800 +8.8888e+880 





- Page 29 - 
9 +1.0008e+000 

9 +1.0008.+000 

9 +1.00B0.+0B0 

9 +1.00BB.+000 

9 +1.0000.+000 

9 + l .  000Be+000 

9 +1.0000e+000 

9 +l.B00B1+000 

9 +1.00B0e+000 

9 +1.00001+B00 

9 +1.0000.+000 

9 +1.0000.+000 

9 +1.0000.+000 

9 +1.00'd0~+000 

9 +1.0000*+000 

9 +1.000Be+ee'd 

9 +1.0000~+000 

9 + 1 . 0 0 0 0 e + 0 ~ ~  

9 +1.0000.+000 

9 +1.0080e+000 

9 +1 .0000c+B00 

9 +1.0000~+000 

9 *1.0008~+0BB 

9 +1.0800.+000 

9 +1.8008c+080 

9 +1.0000.+00B 

9 +1.0000~+000 

9 +1.00B0e+000 

9 +1.0eee.+000 

9 +1.00001+000 

- Page 30 - 
9 +1.00001+000 

9 +1.00B8.+0'd8 

3 +1.0000r+000 

9 +1.000Be+000 

9 +1.08B0c+B00 

9 +1.0000.+000 

9 +1.0000e+000 

9 +1.0000e+B00 

9 +1.000B.+800 

9 +1.0000.+000 

9 +1.00001+000 

9 +1.0088.+000 

9 +1.0000.+000 

9 +1.00001+000 

9 +l.BB00.+000 

9 rl.0800e+BBO 

9 +1.8900.+000 

9 +1.0000e+000 

9 +1.000Be+000 

9 +1.0000.+000 

9 +1.8880e+000 

9 +1.0800~+000 

9 +1.0000.+000 

9 +1.0000.+000 

9 +1.0000e+OBB 

9 +1.0000~+008 

9 +1.0000.+000 

9 +1.0000.+000 

9 +1.0000e+000 

9 +1.00001+000 





7 File: TRANS-2. SEP - 
8 8 
284 319 388 299 
8 0 
285 328 381 380 
8 8 
286 321 382 381 
0 8 
287 322 383 382 
8 8 
288 323 384 383 
0 8 
289 325 386 385 
0 0 
290 326 387 386 . 0 8  
291 327 388 387 
0 8 
292 328 389 388 
8 8 









Fri Aug 27.  2 8 8 4  - Page 55 

B B B 0 3 9+1.BB'dBe+BBB 

B B B B 3 9+1.800Bc+BBB 

B B B 0 3 ¶+l .BBBBe*BBB 

B B B B 3 9+1.BBBBe+BBQ 



Frl  Auq 

0  B  B  B  

B e e s  

O s e e  

0 s e s  

0  8 8  8  

B 8 8 8  

0 8 0 8  

B B B B  

B B B B  

B B B B  

0 B D B  

B O B B  

8  B  9  0 

B B S B  

B B B B  

8 8  8  8  

B B B B  

B B B B  

B B B B  

B B B O  

B B B B  

B D B B  

B e e s  





- F i l e :  17(AN5,2.SEP - 
8 0 
1214 1272 1298 1291 
8 B 
1215 1273 1291 1292 
B 0 
1216 1274 1292 1293 
B 0 
1217 1279 1297 1290 
B 0 
1218 1276 1294 1295 
8 B 
1219 1277 1295 1296 
B B 
1220 1278 1296 1297 
0 e 
1221 1281 1299 1294 
0 B 
1222 1288 1298 1299 
B B 
1223 1283 1300 1381 
B e 
1224 1289 1384 1385 
B B 
1225 1282 1305 1380 
B B 
1226 1287 1302 1303 
0 B 
1227 1288 1383 1384 
B 0 
1228 1293 1387 1388 
B B 
1229 1285 1388 1389 
B a 
1230 1286 1389 1382 
B B 
1231 1292 1306 1397 
'a 0 
1232 1297 1312 1313 
B B 
1233 1298 1313 1314 
B 0 
1234 1291 1314 1386 
B B 
1235 1295 1310 1311 
e B 
1236 1296 1311 1312 
B 0 
1237 1299 1316 1317 
B E  
1230 1294 1317 1318 
B 0 
1239 1290 1315 1316 
B B 
1248 1305 1319 1320 
0 0 
1241 1300 1328 1321 
8 B 
1242 1384 1310 1319 
B B 
1243 1389 1325 1326 





- .  
POLE B 
FLUX 0 
DMSIIY 

+1.@800.+8B'd +l .B888c+88B 



- P 1 1 ~ :  TRANS-2.HBB F r l  Aug 27 ,  2 8 8 4  -Pa=. 3 - 
1 1 3  + l r 3 5 8 8 3 6 E + 8 8 2  +B.BBBBBBE+BBB +B.BBBB0BE+BBB 
1 1 4  +1.354932E+B82 +8 .880888E+880  +B.BBBBBBE+B8B 
1 1 5  +1.628667E+BBZ +B.B8800BE+880 +B.BBBBBBE+BBB 
l l c  + l .C27268E+992  +B.BBBOBBE+BBB +m.mBBBBBE+BBB 

Node* Head  F l u x ( 0 1  Sum-Vo lum. 





111.: T R M 2 . H B B  Page 6 - 
3 +1.687697E+BB2 +8.B88BB8E+000 +B.BBBBBBE+BBB 

9 4  +1.618925E+BBZ +O.BBBBBBE+BBB +8.88008BE+BBB (P 2 9 5  +1.63Q668E+BB2 +B.BBBBBBE+BBB +0.80BBBBE+BBB 

2 9 6  +1 .64274¶E+B82  +B.BBBBBBE+BBB +0.8888BBE+080 



637 +2.888732E+BBZ +B.BBBBBBE+BBB +B.BBOBBBE+BBB 
638 +2.@17199E+BBZ +B.BBBBBBE+BBB +B.BBBBBBE+BBB . 
639 +Z.B25B33E+BBZ +O.BBBBBBE+BBB +0.800088E+'d80 
640 +2.833547E+'d'd2 +B.BBBBBBE+BBB +O.BBBBBBE+BBB 
641 +2.048191E+082 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
642 +2.845453E+082 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
643 +2.049881E+BB2 +B.OBBBBBE+BBB +B.BBBBBBE+BBB 
644 +2.05B387E+BBZ +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
645 +2.8528896+882 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
646 +2.05286lE+BBZ +B.BBBBBBE+BBB +B.BBBBBBE+BBW 
647 +2.05B892E+BB2 +B.BBBBBBE+BBO +B.BBSBBBE+BBB 
648 +Z.B55527E+BBZ +0.00QQ0BE*BBB +B.BBaBBBE+aBB 
649 +2.847313E+082 +E.BBBBBBE+BBB +B.BBBBBBE+BBB 
650 +2.942394E+802 +B.BBBBBBE+BBB +B.BBBBBBE+BBB . I  

651 +Z1I356987E+BB2 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
652 +2.058292E+BBZ +B.BBBBBBE+BBB +B.BBBBBBE+BBB 

- Page 1 0  ---. - S'll.: IRANS3.HBB Page 1 2  
653 +Z.B36471E+BB2 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
654 +Z.B29569E+BB2 +O.BBBBBBE+BBO +B.BBBBBBE+BBB 
655 +2.056692E+BB2 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 

a 



- -- 
EBB +2.121512E+BBZ +O.BBBBBBE+000 +B.OBOBOBE+0BO 
8 0 9  +2.113139E+BBZ +0.0BBOBBE+BB0 +0.08088BE+008 
8 1 8  +2 .183643EtBB2 +B.BBBBBBE+BBB +O.a0@OBBE+OBB 

Paw. 1 3  --. - 111.: R A N S 3 . H B B  Fri Aug 27.  2 8 0 4  - Page I S  --. 
0 3 3  +2 .084342E+802  +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
8 3 4  +z.B41B21E+BB2 +B.BBBBBBE+BBB +0.BBBBBBE+BBO 
8 3 5  +2.135BBBE+BBZ +1 .337278E-002  +B.BBBBBBE+BBB 



.-- File: TRANS-2.HBB 
953 +2.13508BE+002 +3.268428E-002 +B.BBBBBBE+BBB 

Page 1 7  - I-- F i l e :  IRANS3.HB0 Fri Aus 27. 2084 - Page 19 --, 
1873 +1.822448E+002 +B.BBBBBBE+BBB +0.000BBBE+00B 
1074 +1.0256@BE+BBZ +B.BBBBBBE+BBB +0.BBBBBBE+BBB 
1875 +2.B51612E+QBZ +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
1876 +2.0B2Q80E+B02 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
1877 +1.965B07E+082 +B.BQBBBBE+BBB +B.BBBBBBE+0BB 
1878 +1.944029E+BB2 +B.OBB00BC+089 +0.00BeQ0Er0BB 
1879 +l.B98230E+BB2 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
1088 +1.9112B1E+BBZ +B.BBBBBBE+BBB +0.BBBBOBE+BBB 
1 0 8 1  +1.924464E+BBZ +B.BBBBBBE+BBB +B.B00000E+BBB 
1882 +1.9372751+082 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
1083 +1.946955E+002 +B.BBBBBBE+BB0 +B.BBBBBBE+BBB 
1884 +1.824327E+802 +B.BBBBBBL+BBB +B.BBBBBBE+@BB 
1085 +1.024977E+802 +B.BBB0BBE+BBB +O.B00B98E+B00 
1086 +1.826897E+BBZ +B.OBB'dBBE+BBB +B.BBBBBBE+BBB 
1087 +1.83007SE+BB2 +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
1088 +1.834515E+B82 +0.880800E+800 +B.BB8000E+BB0 
1089 +1.8401E1E+002 +0.00BBBBE+BBB +B.B0BB00E+BBB 

* 
1090 +1.847859E+0B2 +0.808BBBE+BBB +B.BBBBBBE+BBB 
1891 +1.855139E+BBZ +B.BBBBBBE+BBB +B.BBBBBBE+BBB 
1092 +1.864343E+002 +0.00BBBBE+BBB +B.0BBBbBE+BBB 
1893 +1.074670E+BB2 +0.9BBBBBE+080 +B.BBBBBBE+BBB 
1094 +1.886008E+BBZ +B.BBBBBBE+BBB +8.800B00E+0BO 
1095 +2.1358BBE+BB2 +4.709158E-002 +B.BBBBBBE+BBB 
1096 +2.069215E+BB2 +B.BBBBBBE+BBB +0.8B0BBBE+000 
1897 +2.818842E+082 +B.BBBBBBE+BBB +O.BBBBBBE+BBB 
1098 +1.97956BE+BBZ +B.BBBBBBE+BBB +O.BBBBBBE+BBB 



















I :  TRANS3.VBB Page 24 --, 
5 -4.323142E-882 -1.882697E-882 -1.525588E-881 -3.538242E-881 
6 -4.452446E-882 -1.825174E-882 -1.571147E-881 -3.617544E-881 
7 -4.582167E-882 -1.882721E-882 -1.C16898E-881 -3.538297E-881 



179 3 -7.593146E-882 -3.545349E-883 -2.679389E-801 -1.251822E-881 
179 4 -7.593141E-882 -3.237884E-883 -2.679384E-081 -1.142297E-801 
179 5 -7.415602E-882 -3.391133E-883 -2.616739E-881 -1.196604E-801 
179 6 -7.584348E-882 -3.545217E-883 -2.648869E-001 -1.2510871-801 
179 7 -7.593120E-882 -3.391182E-883 -2.679386E-081 -1.196647E-881 
179 8 -7.584348E-882 -3.237875E-883 -2.648869E-881 -1.142262E-881 
179 9 -7.584348E-882 -3.391177E-083 -2.648069E-881 -1.196612E-801 
188 1 -7.627076E-892 -1.182131E-883 -2.691655E-881 -3.888971E-882 - File: TRANSZ.VB8 Pas. 28 
188 2 -7.627921E-882 -1.288982E-883 -2.691669E-881 -4.265973E-882 
188 3 -7.689555E-882 -1.288932E-883 -2.713485E-881 -4.26Cl48E-002 a 

- - ~ ---.--- --. --- --- 
ins i -3.stnuiG-ee4 -i.o7ecsr~-es4 -i.n572e~~-eei -o.778ats~-eei 
186 2 -3.566964E-084 -7.124573E-885 -1.2586036-881 -2.514054E-881 
186 3 -1.498846E-884 -7.123853E-805 -5.286148E-882 -2.513523E-881 



7 Fill 
288 
288 
288 
288 
288 
288 
288 
288 
281 
281 
281 
281 
281 
281 
281 
281 
281 
282 
282 
282 
282 
282 
282 
282 
282 
282 
283 
283 
283 
283 
283 
283 
283 
283 
283 
284 
284 
284 
284 
284 
284 
284 
284 
284 
285 
285 
285 
285 
285 
285 
285 
285 
205 
286 
286 
286 
286 
286 
286 
286 

7 Fil 
286 
286 
287 
287 
287 
287 
287 
287 
287 
287 
287 
288 
288 
288 
288 
288 
288 
288 
288 
288 
289 
289 
289 
289 
289 
289 
289 
289 
289 
218 
218 
218 
218 
218 
218 
218 
218 
218 
211 
211 
211 
211 
211 
211 
211 
211 
211 
212 
21 2 
212 
212 
212 
212 
212 
212 
212 
213 
213 
213 
213 

t :  TRANS-2.VBB Pri Aus 27, 2894 - Pas* 31 - 
2 -3.474754E-884 -2.746965E-805 -1.22613lE-881 -9.693872E-802 
3 -3.435485E-804 -2.746874E-885 -1.212288E-881 -9.692748E-812 
4 -3.435438s-884 -2.814968E-885 -1.2122556-881 -9.933812Z-882 
5 -3.4747556-884 -2.788843E-885 -1.226142E-881 -9.813292E-882 
6 -3.455895E-884 -2.746919E-885 -1.219212E-881 -9.L92965E-882 



: lXANS-2.V08 PIP- 33 --. 
5 -6.228543E-882 -5.774984E-883 -2.195839E-881 -2.837848E-881 
6 -6.342371E-882 -5.986516E-883 -2.238837E-881 -2.112468E-881 



I TRANS 2.V00 Pam- 37 - 

n: TRANS 2.V88 Pa.. 40 - 



I.: IRANSJ.Ve8 
5 -5.636788E-882 -3.894453E-883 -1.989810E-881 



t :  TRMS2.VBB l r l  Aug 27. 2884 - rag. 47 , 
8 -4.316914E-884 -2.455337E-885 -1.523389E-881 -8.664285E-882 
9 -4.318399E-884 -2.422577E-885 -1.523843E-881 -8.548558E-982 
1 -5.428915E-882 -5.166566E-884 -1.912981E-081 -1.822935E-882 
2 -5.428927E-082 -5.333576E-984 -1.912880E-881 -1.88196BE-802 
3 -5.438685E-882 -5.334318E-884 -1.916389E-881 -1.882193E-882 



I: TRANsZ.v08 Pas 
2 -3.459981E-884 -6.3243916-885 -1.228911E-881 -2.231658E-881 
3 -3.477423E-884 -6.324263E-885 -1.227885E-881 -2.231668E-881 
4 -3.478531E-882 -6.2930485-883 -1.227464E-881 -2.228993E-801 



I: TRANS4.VB8 Fri Aus 27. 2884 - Pas. 55 , 
2 -4.756829E-884 -2.666297E-885 -1.678527E-881 -9.488879E-802 
3 -4.722071E-884 -2.666378E-805 -1.666261E-881 -9.488871E-882 
4 -4.719258E-884 -2.726253E-885 -1.665389E-881 -9.628591E-882 
5 -4.755382E-884 -2.696327E-885 -1.678834E-881 -9.5143119-802 
6 -4.739413E-884 -2.66638lE-885 -1.67248BE-881 -9.4886716-802 
7 -4.728668E-884 -2.696257E-885 -1.665774E-881 -9.514713E-882 
I -4.736618E-084 -2.726223E-885 -1.671487E-881 -9.628204E-802 

3 -4.14811QE-882 -6.954589C-883 -1.46~91SE-881 -2.454852E-881 
4 -4.143117E-802 -6.839635E-883 -1.461974E-881 -2.413491E-881 .: m * ~ s j . v e e  Pas* 
5 -4.0747YCE-002 -6.897862E-083 -1.437879E-881 -2.433761E-891 
6 -4.106667E-882 -6.154599E-883 -1.449187E-881 -2.4548831-881 
7 -4.141687E-882 -6.0YC986E-BB3 -1.461465E-881 -2.4337388-881 

e: TRANS 2.VUB Pam. 56 --. 



58 .--. 7 File 
393 
393 
393 
393 
393 
394 
394 
394 
394 
394 
394 
394 
394 
394 
395 
395 
395 
395 
395 
395 
395 
395 
395 
396 
396 
396 
396 
396 
396 
396 
396 
396 
397 
397 











TRANS 2.U00 Pam. 7 

a :  TRANS 2.VE'd Pa.. 80 --. 



- Fi l .  
548 
540 
548 
548 
548 
548 
548 
548 
541 
541 
541 
541 
541 
541 

' 541 
541 
541 
542 
542 
542 
542 
542 
542 
542 
542 







.? R M S  2.V0P P.m. 93 - 







e: T ~ P . N S Z . V ~ ~  F r i  Au9 
8 -3.617280E-882 -6.981561E-883 -1.276426E-801 
9 -3.6187418-882 -6.98156lE-883 -1.276942E-881 
1 -3.596175E-882 -7.190132E-803 -1.269001E-881 
2 -3.6142SSE-882 -7.198187E-883 -1.275372E-801 
3 -3.614234E-882 -7.158311E-883 -1.2753718-001 









I: TSANS 2.vnn P... Ir: TRANS 2.V88 Fri AUE 27. 2084 - Pam* 123 - 





I . :  IRANSA.V00 Page 138 --. 
2 -3.496751E-002 -6.944158E-803 -1.233884E-801 -2.458374E-881 
3 -3.4967243-Ed2 -7.087238E-083 -1.233875E-001 -2.472639E-881 
4 -3.53268lE-082 -7.887274E-883 -1.246569E-001 -2.472663E-001 

5 -3.065478E-082 -1.872884E-803 -1.081724E-881 -6.605887E-882 
6 -3.062256E-882 -1.877687E-883 -1.888598E-081 -6.625988E-882 
7 -3.065481E-082 -1.883362E-883 -1.081729E-001 -6.645659E-002 
8 -3.06872?E-882 -1.877687E-803 -1.882848E-881 -6.625908E-882 
9 -3.065491E-882 -1.877687E-883 -1.081726E-081 -6.625908E-882 
1 -3.080818E-802 -2.597398E-883 -1.0871OBE-001 -9.165381E-802 
2 -3.878998E-882 -2.597443E-883 -1.883672E-881 -9.165449E-082 
3 -3.071070E-882 -2.614655E-883 -1.983694E-081 -9.226172E-882 
4 -3.880812E-882 -2.614623E-883 -1.987107E-081 -9.226149E-802 

!: TRANSZ.VB8 Page 1 3  
5 -3.075944E-802 -2.597352E-003 -1.085406E-081 -9.165606E-882 
6 -3.071024E-082 -2.606034E-803 -1.883674E-001 -9.196823E-882 
7 -3.075866E-802 -2.614660E-803 -1.885412E-801 -9.226216E-882 
0 -3.888788E-082 -2.6868343-803 -1.087129E-081 -9.196023E-882 
9 -3.875912E-882 -2.6068343-003 -1.085410E-083 -9.196023E-882 
1 -3.09873lE-082 -3.388282E-803 -1.093483E-081 -1.16460BE-001 
2 -3.004307E-082 -3.388399E-003 -1.088364E-081 -1.164681E-801 
3 -3.884297E-002 -3.325786E-883 -1.008361E-081 -1.173567E-081 
4 -3.098715E-882 -3.325700E-803 -1.093412E-001 -1.173588E-081 
5 -3.091536E-002 -3.300362E-803 -1.099985E-091 -1.164640E-001 









- F i l e  
984 
984 
984 
985 
985 
985 
986 
986 
986 
986 
907 
987 
987 
987 
908 
988 
988 
988 
988 
988 
988 
980 
988 
989 
989 
989 
989 
989 
989 
989 
989 
989 
990 
998 
990 
998 
998 
998 
998 
998 
998 
991 
991 
991 
991 
991 
991 
991 
991 
991 
992 
992 
992 
992 
992 
992 
992 
992 
992 
993 - F i l l  
993 
993 
993 
993 
993 
993 
993 
993 
994 
994 
994 
994 
994 
994 
994 
994 
994 
995 
995 
995 
995 
995 
995 
995 
995 
995 
996 
996 
996 
996 
996 
996 
996 
996 
996 
997 
997 
997 
997 
997 
197 
997 
997 
997 
998 
998 
998 
998 
990 
998 
990 
998 
998 
999 
999 
999 
999 
999 
999 
999 





7 P i l .  
1829 
1838 
1838 
1838 
1838 
1838 
1838 
1838 
1838 
1038 
1831 
1831 
1831 
1831 
1831 
1831 
1831 
1831 
1831 
1832 
1832 
1832 
1832 
1832 
1832 
1832 
1032 





7 Pile: TRANS-2.VB8 Page 162 --. 
1892 9 -6.088467E-883 -4.232818E-883 -2.148349E-881 -1.493587E+808 
1093 1 -6.766824E-883 -4.092471E-883 -2.387768E-881 -1.444866E+B00 
1893 2 -6.967138E-803 -4.071291E-083 -2.458444E-881 -1.436587E+880 







Tllm: 
1192 
1192 
1192 
1192 
1192 
1192 
1192 
1192 
1192 
1193 
1193 
1193 
1193 
1193 
1193 
1193 
1193 
1193 
1194 
1194 
1194 
1194 
1194 
1194 
1194 
1194 
1194 
1195 
1195 
1195 
1195 
1195 
1195 
1195 
1195 
1195 
1196 
1196 
1196 
1196 
1196 
1196 
1196 
1196 
1196 
1197 
1197 
1197 
1197 
1197 
1197 
1197 
1197 
1197 
1198 
1198 
1198 
1198 
1198 
1198 

7 Fi l .  
1198 
1198 
1198 
1199 
1199 
1199 
1199 
1199 
1199 
1199 
1199 
1199 
1288 
1288 
1288 
1288 
1288 
1288 
1288 
1288 
1288 
1281 
1281 
1281 
1281 
1281 
1281 
1281 
1281 
1281 
1282 
1282 
1282 
1282 
1282 
1282 
1282 
1282 
1282 
1283 
1283 
1283 
1283 
1283 
1283 
1283 
1283 
1283 
1284 
1284 
1284 
1284 
1284 
1284 
1284 
1284 
1284 
1285 
1285 
1285 

: RANS_Z.V08 Frl Aus 27. 2804 -?as .  175 
1 -3.6461379-902 -1.866588E-802 -1.2866146-881 -6.586667E-891 
2 -3.64Ce88E-082 -1.872264E-882 -1.286586E-081 -6.68665BE-881 
3 -3.687385E-882 -1.872268E-882 -1.381136E-881 -6.686657E-881 
4 -3.687387E-882 -1.866578E-882 -1.381161E-881 -6.586635E-081 
5 -3.645929E-802 -1.869428E-882 -1.286561E-881 -6.596678E-881 
6 -3.666679E-882 -1.872262E-882 -1.293865E-881 -6.686650E-881 
7 -3.687346E-082 -1.859428E-882 -1.381149E-881 -6.596678E-881 
8 -3.666776E-002 -1.866688E-882 -1.293894E-881 -6.5866666-881 
9 -3.666727E-082 -1.869428E-882 -1.293875E-881 -6.596678E-881 
1 -2.528696E-882 -1.BBS767E-882 -8.894759E-882 -3.831388E-881 



t :  lXANS2.V08 
I 

FIIl Auv 27. 2804 - Page 179 -7 

7 -1.626269E-882 -2.222969E-883 -5.738619E-082 -7.844354E-882 
8 -1.619378E-882 -2.2135BBE-003 -5.714529E-882 -7.811110E-082 
9 -1.619378E-882 -2.222984E-803 -5.714529E-082 -7.844265E-882 



: IRANSZ.VB8 Prl Aug 27. 2884 - Paw. 183 --. 
4 -2.259362E-882 -1.568997E-882 -7.972763E-882 -5.536545E-881 
5 -2.229617E-882 -1.571839E-882 -7.867844E-882 -5.543786E-001 



r File 
1278 
1278 
1278 
1279 
1279 
1279 
1279 
1279 
1279 
1279 
1279 



: TIANS-2.V0B raw. 
4 -1.311803E-882 -7.187997E-083 -4.626149E-882 -2.5364276-081 
5 -1.265733E-082 -7.219824E-883 -4.46658lE-802 -2.547372E-881 









: TRANSZ.V08  r a g .  
1 -3 .283324E-883  -4 .781132E-084  - 1 . 1 5 8 8 4 9 E - 8 8 2  -1 .686848E-882  
2 -3 .283617E-883  - 4 . 7 0 4 8 6 6 E - 8 8 4  - 1 . 1 5 8 6 6 3 E - 8 8 2  -1 .688885E-882  
3 -3 .285883E-883  - 4 . 7 8 2 6 4 6 E - 0 8 4  - 1 . 1 5 9 5 5 1 E - 8 8 2  -1 .C87972E-882  
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NOTES: 
h 

1. FS = THEORETICAL FACTOR OF SAFETY 
AGAINST SLOPE INSTABILITY. 

2. FOR MATERIAL PROPERTY CHARACTERIZATION 
a SEE TABLE ---. 

J O ~  NO. 23443748 SLOPE STABILITY RESULTS lLl Prepared by : ISG MAX. HEIGHT SOIL CEMENT SECTION 

Date : 8/24/04 PSEUDO-STATIC CASE 
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F 
9 
6 
I 

I- 

P 
c < 
W 

5 
g -x 
0 

8 
6 
0 

I 
n 
J 

P - 
0 
3 
Q) m 

4 u 
0 
Q) 
L 
Y 

4 
(3 
(0 
V) 
M 

N 

2 
;E 
0 
-% 
2 
3 
2 

URS- 

3 

2 
V) 
Y 

ui 
v7 
W 
Ix 
I- cn 

5 1 
1 
tn 

0 
0 1 2 3 4 5 6 

NORMAL STRESS, KSF 

3 

LL 2 
v, 
Y 

f.6 
cn 
W 
[r 

t ; r  

3 1 
I 
tn 

0 
0 1 2 3 4 5 ' 6 

NORMAL STRESS, KSF 

,, 
1. Samples DMB-3,-8, and -15 are undisturbed samples taken f rom l o f t  depth. 
2. Samples DMP-5, -6, -7, and -19 are remolded samples. 

J O ~  NO. : 23443748 

Prepared By : ISG 

Date : 7/27/04 

WHITE TANKS FRS No. 3 
CONSOLIDATED DRAINED 

DESIGN STRENGTH ENVELOPES 
FOUNDATION AND EXISTING EMBANKMENT 



URS 

7 

CALCULATION COVER SHEET 

client: Project ~ a m e :  2 344 374 8 
Project/Calculation Number: Coo~7T AR'z- ~ O Q D  A E ~ ~ T } D N  3B7& 

Title: SLOPE %AR/L/P/ ANALYSES 6~ N o  3. I\/o 3, 
Total Number of Pages (including cover sheet): 

Total Number of Computer Runs: 

Prepared by: / 5 ~  Date: 5 -26-a 
Checked by: Fsd - Date: 8-27-oy 

Description and Purpose: 

* A ~ / L / ~ Y  ~ ~ A L ~ S E S  PM MAX./E/~YT ~ / L - ~ M E U T  

SEC~~QN A m  %AN$ITIPN ~ C T I W  IJ 77~E LAM. 

Design BasisiReferenceslAss~rn~tions 

~ f i  WX//t&?v'  /N THE 6 A t9-6~. 

Remarks/Conclusions/Results: 

ALL m f 7 m E ~  +!& FI. VALVES @& VAfl100$ LQAD/NC~ COMPI,/T/DLIJ 

VALVG5. - 
Calculation Approved by: vdmd ~ 

Project Managermate 

Revision No.: Description of Revision: Approved by: 

Project Managermate 

J:\QA\QA-DEMReview & Checks & Forms\Calculations 4.7-2.doc 



XS2 SHEET 

SECTION 5 

MAXIMIUM FRZ - SOUTH Scale in Feet 
1- 
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UTEXAS3 Input and Output Files 

Maximum Height Soil-Cement Section 





.-- 111.: EC1.0UT Page 1 - 
1 VIEXAS3 - VCR. 1.288 - 2/22/98 - (Cl 1985-1998 1. 0. URIGHT 

Ten C181 co~les Ilcensmd to Uoodward-CIudm Int'l - Denver, CO 
Date: 8:26:2884 Tlme: 18: 1: 6 Input file: ecl.lnn 

TABLE NU. 1 
* W * * W * M l W * * M M M H M M N M W W W M M ~ W * M M ~ ~ W M M M ~ M M M W M  e C O M P m R  PROGRAH DESIGNATION - VTDUIS3 * 
* Orlrlnallu Coded BY Stwhmn 0. Urlght * 
* Version No. 1.288 M 
M Last RmvlsLon Datm 2/22/98 m 
* CCI Copyright 1385-1998 5. G. Urlght * 
* A11 Rights R.s.ru.d w 
********M****MMM***n"******M~M*~M~*w*""*MM 

MM******M****M*****n**"M"MMM~MWIM~***M"**M*M~MMMMM****"*nM**M* 

M * 
M RESULTS OP COMPUTATIONS PERFORMED USINO THIS COMPUTER * 
* PROGRUl SHOULD M T  BE USED FOR DESIGN PURPOSES UNLESS THEY * 
* HAVE BEEN VERIFIED BY IWEPEWENI ANALYSES. EWERlMENTAL * 
M DATA OR FIELD EWERIENCE. THE USER SHOULD UWERSTAW THE M 
* ALGORITHMS AM ANALkTICAL PROCEDURES USED IN THE COMPVIER M 
* PROGRAM A W  MUST HAVE READ ALL DOCUMENTATION FOR THIS * 
PROGRAM BEFORE ATIEHPTING ITS USE. m 

* * 
* NEITHER SHINOAK SOFIUARE NOR STEPHEN G. URIGHT w 
M A E  OR ASSUME LIMILIIY FOR ANY UARRAHTIES. EWRESSED OR * 

M IMPLIED. CONCERNING THE ACCURACY, RELIABILIIY, USEFULNESS * 
* OR ADAPTMILIIT OF THIS COMPWR PROGRAM. w 
* M 
*M*~*****MMM*~MM***M*M*M**M*****MMMMMMM****M****"**"M"M"*Mn**M 

1 V N U S 3  - VER. 1.288 - 202Y90 - (CI 1985-1998 S. O. URIGHT 
1.n (181 cop1.s Ilcensed to Uoodward-Clud~ Int'l - Denver. CO 
Date: 8:26:2884 Tim*: 18: 1: 6 Input file: ec1.inn 
Uhlte Tanks. End of Construction 
Unlts Ibr-ft . 
BY 150, Date Aug 2884 

T M L E  NU. 2 
**M*****U****MM*M******M 

M NEU PROFILE LINE DATA * 
M * M * * * * * M ~ ~ ~ ~ M M M M * " M M M M M M  

PROFILE LINE 1 - MATERIAL m E  r 1 
Existlng Dam 

Point X Y 

PROFILE LINE 2 - MATERIAL T W E  = 2 
Common Flll - Downstrnam 

point X Y 

PROFILE LINE 3 - MATERIAL TiPE r 3 
Soil Cement 

PROFILE LINE 4 - MATERIAL T W E  = 4 
Foundation 

A11 n r u  profile Ilnes defined - No old llnrs rmtalncd 
1 VIWUS3 - VER. 1.288 - 2/22/98 - (Cl 1985-1998 S. G. URIGHT 

Ten C181 copies llccnred to Uoodward-Clrd. Int'l - Denver, CG 
Date: 8:26:2884 Time: 18: 1: 6 Input Ill*: ecl.inn 
Uhlt. Tanks. End of Construction 
Units Ibs-ft . 
BY ISG. Date Aug 2884 

TABLE NO. 3 
***M~M*******M***~*"**M"MnM**"M"M"MM*M**M***"*nM*MMMMMMM**M*M**M***** 

* M U  MATERIAL PROPERIY DATA - CONVENIIONAL,TIRST-STAGE COMPUTATIONS M 
W M M M ~ M * M ~ * M W M M M M M * M M M ~ M ~ M M M M M W M * M M M W M M M W M ~ M N M ~ M ~ X M M ~ M M M W M M M M M M M M M W W M ~  

DATA FOR HATERIAL T W E  1 
Exlstlng Dam 

Unlt weight of matrrlal r 125.888 

CONVCNIIONAL ~lSOTI(OPIC1 SHEAR STRENGTHS 
Coheslon - - - - - - - - .888 
Friction angle - - - - - 33.888 degrees 

Ha (or zero1 pore water pr~ssur.s 

DATA TOR MA'IERIAL 'WPE 2 
Common Flll 

Unlt weight of matsrlal = 128.888 

CONVENTIONAL CISOTROPICI SHEAR STRENGTHS 
Coh.slmn - - - - - - - - 588.888 
Prlctlon ang1. - - - - - 19.888 dtgrces 

- 111.: EC1.OUT Fri Aug 27, 2884 - Pas* 3 ---. 
DATA FOR MATERIAL T W E  3 
Sol1 Cement 

Unlt walsht of material r 135.888 

CONVENTIONAL (ISOTROPIC) SHEAR SIRENOTHS 
Cohesion - - - - - - - - 28808.888 
Frlctlon angle - - - - - .EBB degrees 

No (01 zero1 pore water pressures 

DATA FOR MATERIAL 'WPE 4 
Foundatlen 

Unlt welght of natmrial = ll8.8BB 

CONVENTIONAL CISOTROPICI SHEAR SIRMGTHS 
Cohesion - - - - - - - - .BEE 
Friction angle - - - - - 38.888 degrees 

No (or ..re1 per. water pr.IIur.5 

All new matsrial properties def1n.d - No old data rmtained 
i UIEXAS~ - VER. 1.280 - ana/sa - CCI 1sss-199e s. G. URIGHT 

Ten (181 co~les licensed to Uoodward-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 18: 1: 6 Input file: ecl.lnn 
Uhlte Tanks. End of Conrtruetl~n 
Units Ibs-ft , 
BY ISG, Date Aug 2884 

TABLE NO. IS 
**M*****MMM*M******M"*MMMMMM*"**M 

* NEU ANALYSISXOMPVIATION DATA * 
**M****n************"MM"MM"M*"*"* 

Automatic Search Performad 

Starting Center Coordinat. Ior Search at - 
X = 188.808 
Y = 275.808 

R.qulrcd accuracy for crltlcal center (=minimum 
spacing between grid polntsl = 5. 888 

Critical shear surface not alIow=d to pass below Y = 178.888 

For the initial mod. of search 
a11 circles pass through the point at - 

X = 121.788 
1 = 185.888 

Maximum number of Iterations allowed for 
ca1sUlatlng the factor of safety r 288 

- - - - - - - - - - - - - - - 
THE FOLLOUING REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES: 

7 Ell.: EC1.OU-I Pas. 4 ---. 
Inltlal trlal estimat. for the Iactor of safety = 3.888 

Inltial trlal estlmat. for side force inslinatlon = 15.888 degrees 
(Applicable to Spent-r's procsdure only1 

Allow~d moment imbalans* for conv.rg.ns. = 188.888 

Inltlal trlal values for factor of saf-tu Cand sld. forc. lnsllnatlon 
for Spencer's procedure) wlll bw kept constant during search 

Maxlmum subtended angle to be used for subdlvlslon of the 
circle into slices r 3.88 d.gr.=s 

Dmpth of crack = .BOB 

Surch will b. continued to locate a nor. crltlcal shear 
surface (If on. ~xlstrl after the lnltlal mode 1s oompl~t. 

Depth of water In crack = .888 

Unlt weight of water in crack r 62.488 

Seismic coafflcl.nt = .BE8 

Convtntlonal Cslngl+-stage1 computrtlons to b. performed 

Procedure used to compute the factor of safety: SPENCER 
1 VIEXAS3 - VER. 1.288 - 2/2248 - CCI 1985-1998 S. G. WRIGHT 

Ten (101 caries ilcensed to Uooduard-Clyde Intel - Denver, CO 
Date: 8:26:2884 Time: 18: I: 6 Input file: ec1.lnn 
Uhite Tanks. End of Constructlon 
Units Ibs-ft . 
Bg 1%. Data Aug 2884 

TABLE NO. 16 
******M**M**M**M***M*M"*"M* 

M NEU SLOPE GEOMEIRY DATA * 
*M*M*~M*M~***MM******M"*"M* 

NOTE - M DATA UERE IWUT. SLOPE GEOMETRY DATA 
MERE GENERATED BY THE PROGRAM 

Slope Coordinates - 



11 268.088 182.888 
1 -%AS3 - VER. 1.288 - 2/22/98 - CCI 1985-1998 S .  0 .  URIGHT 







7 File: CC1.OUT Pas. 13 ---, 

2 2.58888 -18.1781 -.1101E+85 .2322E+87 
Clrst-order correotlons to F and THETA ......... -.263E+88 -.379E+B1 
Second-order correotlon - Iteratlon 1 ........ -.237E+80 -.379E+81 
Sacend-order eorr.ctlen - Iteratlon 2 ........ -.237E+08 -.379E+81 

3 2.26282 -13.9650 .15679+83 -.1198E+06 
Ilrst-8rd.r cerr.otlons to I and THETA ......... -.248E-01 .176E+01 
Seoond-order eorreetlon - Iteration 1 ........ -.242E-01 .176E*81 
Second-order correction - Iteration 2 . . . . . . . . -.242~-01 .176E+81 

4 2.23861 -12.2013 -.8756E+88 -.1426E+84 
Ilrst-order corrections to F and THETA ......... -.548E-83 .339E-01 
Second-0rd.r correctlon - Iteratlon 1 ........ -.548E-83 .339E-81 

5 2.23886 -12.1693 -.6958E-02 -.1858E+B1 
Flrst-order correotlons to F and THETA ......... -.law-05 .693E-84 

Factor of Salmty - - - - - - - - 2.238 
Slde Forc. Inclination - - - - - -12.17 
W m b w  of It-ratlons - - - - - - 5 

1 UlEUS3 - VCR. 1.288 - Y Z 2 0 8  - CC) 198SL1998 S. G. URlGHT 
Ten C191 cop1.s 1lc.ns.d to Umodnard-ClYde Int'l - Denver, CO 
Date: 8:26:2884 Tim.: 18: 1: 6 Input tile: .cl.lnn 
Uhlte Tanks. End of Construstlon 
Unlts Ibs-lt , 
BY ISG, Date Aus 2804 

TABLE M). 38 
U**M*n~~****M~***M*MM"M*MMMM""M*MM~M***M*MMMMMMMM**MM""*"MM**M 

w Flnrf R.sults lor Str*ssas Along the Shear Surface m 
M CRarults lor Crltlsal Shmar Surface In Case of a Search.) * 
*M**~***~****MM***~"MMMMM**M**"*M**M"***wMM**M*MM*"M"*""*""*M** 

SPENCER-s PROCEDURE USED TO c o n P m  FACTOR OF SMETY 
Iactor ol Safmty = 2.238 Sidm Force Inclination r -12.17 Degrees 

VALUES AT CENIER OF BASE OF SLICE-- 

Total Efl.ctiv. 
Normal Normal 
Stress Stress 

Shear 
Stress 

- Frl Aug 27. 
194.8 .I83 
191.9 .I89 
190.5 -191 
198.5 .I91 
188.6 .I93 
187.2 .I94 
185.5 .I82 
183.9 .I71 
182.7 .I69 
181.5 .168 
188.5 .I68 
188.4 .I69 
179.7 ,284 
179.3 .257 
179.1 .341 
178.9 .492 
178.8 .561 
178.5 .542 
178.4 .St6 
178.4 .511 
178.7 .499 
179.1 .489 
179.6 .482 
188.4 .481 
181.4 .508 
182.7 .648 
-79.9 BELOU 

CHECK S W S  - CALL SHOULD BE SHALL) 
SUM OF FORCES IN VERTICAL DIRECTION = .81 C= .848E-82) 

SHOULD NOT EXCEED .18BE+Q1 
Sun OF FORCES IN HORIZONTAL DIRECTION = .82 C= .165E-811 

SHOULD NOT EXCEED .180E+03 
sun OF HOHENIS M O W  COORDINATE ORIGIN = 1.38 <= .130E+811 

SHOULD NOT EXCEED .188E+83 
SHEAR STRENGTHLSHEAR FORCE CHECK-SUII = .88 C= .258E-821 

SHOULD NOT EXCEED .188E+83 

WMMM* CAUTION M***M FORCES BEWEEN SLICES ARE NEGATIVE AT POINTS 
ALONO THE UPPER ONE-HALF OF THE SHEAR SURFACE - 
A TENSION CRACK HAY BE NEEDED. 

MnM*M CAWION MMMM* SOHC OF THE FORCES BErUEEH SLICES ACT AT POINIS 
ABOVE THE SURFACE OF THE SLOPE OR BELOU THE 
SHEAR SURFACE - EITHER A TENSION CRACK HAY BE 
NEEDED OR M E  SOLUTION HAY NOT BE A VALID SOLUTION 

EMI-OF-FILE ENCOUNTERED UHILE READIffi COMMAND 
UORDS - D9) OF PROBLEHCS) ASSWED 

CHECK S W S  - CALL SHOULD BE SHALL) 
SUII OF FORCES IN VERTICAL DIRECTION = .81 C: .848E-82) 

SHOULD NOT EXCEED .188E+83 
SUM OF FORCES IN HORIZONIAL DIRECTION = .82 Cr .165E-811 

SHOULD NOT EXCEED .188E+83 
SIm OF H O H N S  A B O W  COORDINATE ORIGIN = 1.30 Cr .138E+811 

SHOULD NOT EXCEED .188E+83 
SHEAR STRPYIIW/JHEAR FORCE CHECK-SUII = .BE C= .25BE-821 

SHOULD NOT EXCEED .100E+83 

***nu CAUTION MM*MM EFFECTIVE OR IQTAL W R H A L  STRESS ON SHEAR 
SURFACE IS NEGATIVE AT POINTS ALONO THE 
UPPER ONE-HALF OF IWE SHEAR SURFACE - A 
IENSIOH CRACK MAY BE NEEDED. 

.I UIElUS3 - VER. 1.288 - 2/22/90 - CCI 1985-1998 1. G. URlGHT 
Ten (101 coples licensed to Uoodward-Clyde Intel - Denver, CO 
Dat.: 8:26:2084 Tlme: 18: 1: 6 Input Ill=: ccl.lnn 
Uhlt. Tanks. End ef Construction 
Units Ibr-lt , 
By ISG, Date Aug 2884 

TABU NO. 39 
MWMMHnWMMwMMSMMMIMMMMW~*MW~M*MMMMMM~M~MMMMW~WMM~MMMMMMMMMMM~M~ 

M Final Results lor Sld. Forsss m d  Stresses B.tw..n Slloes. * 
* (Results lor Crltlcal Shear Surface in Care of a Search.) * 
* ~ * ~ w * * ~ ~ * ~ * m * ~ M * ~ M ~ m M ~ ~ ~ ~ n m M r n ~ * w w ~ w * ~ M ~ * ~ ~ w w w w * ~ ~ m ~ ~ ~ ~ ~ M ~ ~ ~ ~ M ~ w  

SPEKER'S PROCEDURE USED TO COHPUTE FACTOR OF S M m  
lamtor 01 Safety 1 2.238 Sld. Force Incllnatlon = -12.17 De9rl.s 

VALUES AT RIGHT SIDE OF SLICE 

1 96.3 -724. 211.4 .429 -183.2 -256.3 
2 99.1 -326. 214.8 ABOVE -201.9 119.5 
3 102.0 1185. 290.7 BELOU -267.9 457.5 
4 185.1 3453. 290.1 .a91 -329.9 783.4 
5 108.4 6582. 198.2 1 -393.8 1099.4 
6 111.7 10157. 196.1 .I71 455.5 1398.7 



Foundation 
190 
193 
185 
185 
185 
183 
182 . 

Mater ia l  Properties 
1 Existing Dam 

125 
Conventional Shear 
0 33 
Piezometric Line 
1 

2 Comnon F i  11 
120 
Conventional Shear 
0 33 
Piezometric Line 
1 

3 Soi l  Cement 
1-35 
Conventional Shear 
72000 0 
Piezometric Line 
1 

4 Foundation 
118 
~ o n l  inear 

-5000 0 
0 0 
10000 5774 

Plot  
compute 

Piezometric Line 
1 I 

Piezometric Line 
1 62.4 
-20 155 
121.7 165 

ss1.INN 8-26-104 9:Za Page 1 o f  1 



- File: SSl.OUT Fag. 1 - 
1 UTEXAS3 - VER. 1.288 - 2/22/)8 - CCJ 1985-1998 S. G. URIGHT 

1.n C181 coples llcmnsed to Uoodward-Cluda Int'l - Denver. CO 
Date: 8:26:2884 Tlm.: 9:35:38 Input file: s51.Lnn 

TABLE NO. 1 
*M*M**M~*M****M**M**MM"*MMM**M""*""M*"""MM 

COMPUTER PROGRAM DESIGNATION - VIBXAS3 * 
* Orlslnally Codmd BY Stephen G. Urlsht * 
* V.rslon No. 1.288 n 
* Last R.vlslon Date 2/22/)8 m 
* CCI Cop!drlSht 1985-1998 S. G. Urlght * 
M A11 Rights Rcsmrv-d w 
*n**n*n****M*********M"****n"Mn"**"nn"""*M 

*M****M**M***MM****M*M"MMM**""Mw*~M*MMM"*MM*"MMMMM"M"M**"*M*** 

* M 

* RESULTS OF COMPUTATIONS PERFORMED USING M I S  COMPUTER M 
w PROGRM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS M E Y  M 
* HAVE BEEN VERIFIED BY INDEPEWEM ANALYSES. EWERIMEMAL * 
* DATA OR FIELD EWERIEKE. M E  USER SHOULD UNDERSTAND M E  * 
* ALGORITHMS AND ANALYTICAL PROCEDURES USED IN M E  COMPIKCR * 
w PROGRAM AND MUST HAVE READ ALL DOCVHENIATION FOR MIS * 
* PROGRM BEFORE ATIEMPTING ITS USE. w 
M * 
* E(E1MER SHINOAK S O M A R E  NOR STEPHEN 0. URIGHT m 
* MAKZ OR ASSUME LIABILIlY FOR ANY UARRANTIES. EWRESSED OR M 

* IMPLIED. CONCERNING THE ACCURACY. RELIABILITY. USEFULNESS M 
M OR ADAPTABILIlY OF M I S  COMPUTER PROGRAM. M 
* M 

*MM*M***MM*~**M**~*M*M""M*M**M""*""***M*MMMM*M**M*"*"MMM"MMMMM 

1 UIEXAS3 - VER. 1.288 - 2/22/98 - CCJ 1985-1998 S. a. URIGHT 
Ten (181 copi~s llcensed te Uoodward-Clyde 1nt.l - Dmnver. CO 
Datr: 8:26:2084 Tim.: 9:35:38 Input file: ssi.lnn 
Uhlt* Tanks. Steady-State Drained, 
Units Ibs-ft , 
BY ISG, Date Aug 2884 

TABLC NO. 2 
M*M******M********M**""M 

M NEU PROFILE LINE DATA M 

PROFILE LINE 1 - MATERIAL TYPE = 1 
Existing Dam 

Point X Y 

PROFILE LINE 2 - MATERIAL TYPE = 2 
Common Fill - Downstream 

Polnt X Y 

PROFILE LINE 3 - MATERIAL TYPE = 3 
Soil Cement 

Point X Y 

PROFILE LINE 4 - MATERIAL TYPE = 4 
Foundation 

Point X Y 

All new profile Ilnes defined - No old Ilnes r.taln-d 
1 UIEXAS3 - VER. 1.288 - 2/22/98 - CCI 1985-1998 S .  G. URIGHT 

Ten C18J cop1.s licensed to Uoodward-Clyd. Int'l - Denvar, CO 
Date: 8:26:2884 Tlme: Y:35:38 Input file: ssl.inn 
Uhlt. Tanks. Steady-State Drained, 
Unlts Ibs-ft , 
BY ISG. Date Aug 2884 

TABLE NO. 3 
M~*******MM***M**M*M"MMMMM*M"*"MM**MMMMMMM****MMM"M*"*M"MM****MM*M"*** 

* M U  MATERIU PROPERTI DATA - CONVEMIONAWIRST-STAGE COMPVIATIONS * 
*MM*lM*S*M~MRMMMMXMMW*WMM*MM*WMM-*WMMMMMHMMMMM*WMM~~NWWMMMM~M~WMMMm~ 

OATA FOR MATERIAL TYPE 1 
Exlstlns Dam 

Unlt welght of matrrlal 1 125.888 

CONVEUTIONAL CISOTROPICJ SHEAR STRENGMS 
Cohesion - - - - - - - - .BE8 
Trlctlon mgl. - - - - - 33.888 degrees 

Pore water ~ressures defined by piezom.tric line 
Hunber of thm plezometrlc Ilne used = 1 
Negatlv. pore pressures set to zmre 

DATA FOR MATERIAL IYPE 2 
Common Fill 

Unlt w-lght of matsrlal = 128.888 

CONVENTIONAL CISOTROPICJ SHEAR STRENGTHS 

- 111.: SS1.OVT Frl Aus 27. 2884 - ?as- 3 - 
Pore water pressures d-flned by ~lerom~trlc Iln. 
hmber of the ~l*zom~trlo Iln. usmd e 1 
Nmgatlv. por. pressur.s set to zero 

DATA FOR MAIFRIAL lYPE 3 
Sol1 Cement 

Unit weight of mat.rla1 = 135.888 

CONVENIIONAL CISOTROPICI SHEAR STRENGMS 
Cohesion - - - - - - - - 72888.888 
Frlctlon angle - - - - - .888 degrees 

Pore water pressures dFf1n.d by plezomctric 11". 
hmber of the piczometrlc Iln. used = 1 
Negative per. pressures set to zero 

DATA FOR MATERIAL TYPE 4 
Foundation 

Unit rmight of mat*rial r 118.888 

-- NONLINEAR SHEAR SIRENOM ENVELOPE - 
Point Normal Stress Shear Stress 

Pore water pressures defined by pl~zometrlc Ilne 
hmber of the plezam~trlc Iln. used = 1 
Negatlve pore pressurms set to zero 

All new material properties defined - No old data retained 
1 UTEXAS3 - VER. 1.288 - 2/22/98 - CCI 1985-1938 S .  G. URIGHT 

Ten C181 copies licrnsed to Uoodward-Clyde Int'l - Denver, Ca 
Datr: 8:26:2884 Tlm.: 9:35:38 Input fll.: ssl.lnn 
Uhlt. Tanks. Stcady-State Dra1n.d. 
Unlts Ibr-ft . 
Bu ISG. Date Aug 2884 

TABLE NO. 5 
MM******M******~M**"MM*"*""*"*n*"M**~****MM*M**M***~***nM**"""M*M"*n 

* LEU PIEZOMCTRIC L I M  DATA - CONVEMIONAWIRST-STAGE COMPUTATIONS 
****M*****M**~n******""""n""*"*"M*"""*""M".""n"""n*"*"*n*""""*"**M**" 

Llne 
No. Polnt X Y 

1 - Unlt wrlght of water = 62.48 
1 1 -28.888 155.888 
1 2 121.788 165.888 
1 3 124.788 175.888 
1 4 148.428 284.288 
1 5 144.858 289.828 
1 6 152.788 216.888 
1 7 258.800 216.888 

All new Plezornetrls Ilnes defined - No old 1ln.s retained - Fllr: SS1.OlJI Page 4 --. 
1 m s  - VER. 1.288 - 2 / 2 2 ~ 8  - CCI 1985-1990 S .  a. URIGHT 

Ten C181 copies Ilccnrrd t o  Uoodward-Clyde Int'l - Denvrr, CO 
Date: 8:26:2884 Time: 9:35:38 Input Ill.: ssl.inn 
Uhlt. Tanks. Steady-State Drained. 
Unltr Ibr-ft . 
BY ISG, Dat. Aug 2884 

TABLE NO. 18 

W M U  SURFACE PRESSURE DATA - CONVEMIOWIRST-STAGE COMPUTATIONS * 
****MM****M***n******""*"M""*""**"M"""""M""*"*"n*"n"""M*""""*""*""""" 

ALL NEU DATA I W V I  - NO OLD OATA RETAINED 
Surface Pressures - 

Normal Shear 
Point X Y Pressure Strass 

1 152.788 216.888 .BOB .EBB 
2 171.388 185.888 . 1934.480 .BOB 
3 225.588 183.888 2859.288 .BE@ 
4 268.888 182.880 2121.688 .BOB 

1 UIEXAS3 - VER. 1.288 - 2/22/98 - CCJ 1985-1998 S. 0. URIGHT 
Ten (181 copler Ilcensed to Uoodward-Clude Int'l - Denvsr. CO 
Date: 8:26:2804 Tlme: 9:35:38 Input file: ssl.inn 
Uhite Tanks. Stlady-State Drained. 
Unltr Ibr-ft , 
By ISG. Date Aug 2884 

TABLE NO. IS 
~*M******MM~*M*M**M*M***X**M*MMM* 

* tIEU ANALYSIS/COMPUTATION DATA * 
MMMMM***~Mm**~**MM**M"*MMMMMMM**M 

Automat10 Search Performed 

Coord1nat.s of polnts on shm- surface whlch ar- to be sh1ft.d - 

1 12.588 193.888 - fired 
2 38.888 185.888 - f ix-d 
3 97.888 182.888 angle to b. computed - moveable 
4 141.588 218.888 mg1m to be computed - mov.ablm 

Inltlal dlstance for shifting polnts on shear surface = 5.888 
Maximum steepnmss p.rm1tt.d for toe of shear surface 58.88 d.gre.s 

Maximum number of &teratlons allowed for 
calculatln~ the factor of safety = 288 

M E  FOLLOUING REPRESENI EITHER DEFAULT OR PREVIOUSLY DEFINED VALVES: 

Inltlal trial mstlmat. for the factor of safety = 3.888 



Cohesion - - - - - - - - .@BE 
Friction angle - - - - - 33.888 degrees lnitial trial estimate for side force inclination = 15.888 degrees 



- File: SS1.OUT Fri Au9 27, 2804 -Page 7 - 
By 150, Dat. Aug 2884 

Allowmd force Imbalanc. for converg*no. = 180.008 TABLE NO. 23 
............................ 
* SEARCH R I A L  NUMBER 2 * 
............................ 

A1low.d moment Imbalans. for oonvsrg.nc. = 188.880 

Initial trial values for factor of safety (and slde force inolinatian 
lor Srenc.r's procedure1 will be kapt oonstant during search INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 3.58 

Humbe? of inoremants for sllc. subdivision = 38 

Depth of water in crack = .BE8 

Unit "might of water in crack : 62.480 

1-stag. 
Faotor 

of Side Forsm 
Point X Y Safety Inclination Iterations 

Conventional (single-stag.] computations to be performed 
FIRST AND LAST SLICES UHERE DENQHINATOR UAS LOU - 1 22 

Procedure used to camput. the factor of safety: SPEKER 
1 VZEXASB - VER. 1.208 - 2/22/90 - (CI 198s-1990 S. a, URIGHT 

Ten (181 cop1.s licensed to Uoodward-Cl~dmrInt'l - Denver, CO 
Date: 0:26:2804 Tim.: 9:35:30 Input film: ssl.inn 
Uhite Tanks. Steady-Stat. Drained. 
Units Ibs-ft . 
BS rsa, oat* A U ~  2884 

3 98.25 178.73 See H.ssag* on Next Linr(s1 
FATAL ERROR IN CALCULATINO FACTOR OF SAFEIY 

SOLUTION DID NOT CONVERGE U I M I N  288 ITERATIONS 

4 138.00 238.88 5.778 9.85 1 
4 145.88 218.88 See H.srage on Ncrt LineCsI 

FATAL ERROR IN CALCULATINO rACTOR OF SAFEIY TABLE NO. 16 
*******************n"****** 
n M%U SLOPE GEOMETRY DATA * 
........................... 

SOLUTION DID NOT CONVERGE UIMIN 288 ITERATIONS 

NOTE - NO DATA UERE INPUT. SLOPE GEOMETRY DATA 
UERE GENERATED BY M E  PROGRAM 

Maximum distance shifted far new estimate of shmar 
surfaoe is .080 at point 1 

Slop. Coordinates - Coordinates For New Estimate of Shear Surface 

Point X Y Point X Y 

1 -28.880 190.088 
2 12.588 193.888 
3 59.088 213.500 
4 69.288 213.508 
5 129.888 213.808 
6 137.588 218.080 
7 141.588 218.888 
8 151.580 218.888 
9 171.388 185.808 
18 225.588 103.880 
11 268.888 182.080 

1 VlFXAS3 - VER. 1.288 - 2/22/90 - (Cl 1385-1998 5. 0. URIGHT 
Ten (181 copies licensed to Meadward-Clyde Int'i - Denver, CO 
Dat.: 0:26:2804 Tim.: 9:35:38 Input film: ssl.inn 
Uhit. Tanks. Steady-Stat. Drained, 
Units lbs-ft . 
BY ISO, Date Aug 2884 

1 12.58 193.00 
2 30.00 105.88 
3 97.88 182.88 
4 141.50 218.88 

FOR NEU ESTIHATE OF SHEAR SURFACE 
l-Stage Factor of Safety - - - - - - - - 5.625 
Side Force Inclination - - - - - - - - - 9.22 
hmbrr of Iterations - - - - - - - - - - 1 

1 m X A S 3  - VER. 1.208 - 2/22/98 - KC1 1985-1998 S .  a. URIGHT 
Ten (181 copies 1iccnr.d to Uoodward-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 9:35:38 Input file: ssl.inn 
Uhitc Tanks. Steady-State Drained, 
Units Ibr-lt , 
BY ISG. Date Aug 2884 

TABLE NO. 23 
............................ 
* SEARCH TRIAL NUMBER 3 W 
********************"*****n" 

TABLE NO. 22 
........................................... 
* INITIAL COMPUTED INFORHATION FOR SEARCH * 

a Fil.: SS1.0UT Pas. 6 - 
n UITH NOKIRCULAR SHEAR SURFACE 3, 

**********X**********"******"**"*"*******"* 

- File: SS1.O.m Pas- 8 - 
INCREMENTAL SHIFT DISTANCE USED TO COMPUTE DERIVATIVES = 2.88 

1-Stag. 
Factor 

of Sid. Fore. 
Polnt X Y SafmtY Inclination Iterations 

Crack depth computed to be - - - .88 

FOR INITIAL TRIAL NONCIRCULAR SHEAR SURFACE 
1-Stage Factor of Safety - - - - - - - - 5.626 
Side Force Inclination - - - - - - - - - 9.22 
t&mb.r of Iterations - - - - - - - - - - 1 

3 96.29 183.87 Sea Hessag. en Next LinrCrI 
FATAL ERROR IN CALCULATINO FACTOR OF SAEEIY 

TABLE NO. 23 
*******************n***"**** 
* SEARCH TRIAL NUMBER 1 * 
............................ 

SOLUTION DID NOT CONVERGE UIMIN 200 ITERATIONS 

3 97.71 188.13 6.884 9.18 1 
4 139.58 218.88 5.784 9.14 1 
4 143.50 218.88 Se. M.ssage on Nert LineCsI 

FATAL ERROR IN CALCULATINO FACTOR OF SAFElY 

SOLUTION DID NOT CONVERGE UIMIN 288 ITERATIONS 
--- --- 

of Side Force 
Point X Y Safety Inclination Iterations Maximum distance shifted for new eltimat. of shear 

surfac. is .EBB at point 1 
3 95.22 186.67 See Message on Next Line(s1 

FATAL ERROR IN CALCULATINO FACTOR OF SAFEIY Coordinates For New Estimate of Shear Surfac. 

SOLUTION DID NOT CONVERGE U I M I N  208 ITERATIONS Point X 1 

3 90.78 177.33 See Message on Next LineCsl 
FATAL ERROR IN CALCULATlNO FACTOR OF SAFEIY 

SOLUIION DID NOT CONVERGE Y I M I N  208 ITERATIONS 

FOR NEU ESTIMATE OF SHEAR SURFACE 
1-Stage Factor of Safety - - - - - - - - 5.626 
Side Force Inclinati~n - - - - - - - - - 9.22 
hmbcr of Iterations - - - - - - - - - - 1 

1 UTEXAS3 - VER. 1.288 - 2/22/98 - KC1 1985-1998 S. 0. URIGHT 
Ten (181 cep1.s lic*nred to Uoodward-Clyde Int'l - Denver. CO 
Date: 8:26:2004 Time: 9:35:38 Input Tile: ssl.lnn 
Uhite Tanks. Steady-Stat* Drained, 
Units lbs-ft . 
By ISG, Date Aug 2084 

SOLUTION DID NOT CONVERGE U I M I N  288 ITERATIONS 

Haximum dirtmc* shifted lor new estimate of shear 
surface Is .Be0 at polnt 1 

Coordinates For New Estimate of Shear Surfacm 
TABLE NO. 23 
************************n*** 
* SEARCH TRIAL NUMBER 4 * 
**********~**********n**"**" 

Point X 1 

4 141.58 218.88 

FOR NEU ESTIHATE OF SHEAR SURFACE 
1-Stase Factor of Safety - - - - - - - - 5.626 

1-stage 
Factor 

of Sid* Forc. 
Point X Y Safety Inollnation Itarations Side Force Inclination - - - - - - - - - 9.22 

hmber of Iterations - - - - - - - - - - 1 
1 UTEUS3 - VER. 1.288 - 2/22/¶8 - (Cl 1985-1990 S. 0. URIGHT 

Ten (191 copies licensed to Uoodward-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Tim.: 9:35:38 Input file: ss1.inn 
Uhit. Tanks. Stcady-Stat* Drained. 
Units Ibs-ft . 

3 96.82 182.47 5.522 1.24 1 
3 97.10 181.53 5.733 9.21 1 
4 141.80 218.00 5.644 9.21 1 
4 142.80 218.80 14.945 74.19 1 

Tke foll~uina appl1.s to the above rolnt - 



- Film: SS1.OIJT Frl Aug 27, 2084 - Pagm 11 7 

2 38.88 185.08 
3 96.78 182.57 
4 . 141.81 218.88 FIRST AM) LAST SLICES UHERE DENOMINATOR UAS LOU - 1 22 

FOR hEU ESTlHATE OF SHEAR SURFACE 
1-Stag. Factor of Safety - - - - - - - - 5.516 
Side Force Inclination - - - - - - - - - 9.22 
Number of 1t.ratlons - - - - - - - - - - 1 
UTEXAS3 - VER. 1.208 - 2/22/98 - CCI 1985-1998 S, 0. URIGHT 
Ten Cl81 soples licensed to Uooduard-Clyde Int.1 - Denver. CO 
Date: 8:26:2004 Time: 9:35:38 Input file: ssl.lnn 
Uhlt. Tanks. Steady-Stat. Drained, 
Units Ibs-ft . 
BY ISG, Dat. Aug 2884 

Computed shift distances fmr neuly estimated shear surfas. 
factercd br 1.888 to pr-vmnt overshift 

Haximum distance shifted for new estlmat. of shear 
surface is .588 at paint 3 

I Co~rdlnates For Nen Estimate of Shear Surface 

I point x Y 

TABLE NO. 23 
******************"*n*n*"n** 
M SEARCH TRIAL NUMBER 7 * 

FOR NEU ESTIMATE OF SHEAR SURFACE 
l-Stage Factor of Safety - - - - - - - - ~5.531 
Side Force Inclination - - - - - - - - - 9.23 
Number of Iterations - - - - - - - - - - 1 

1 VnXAS3 - VER. 1.288 - 2/22/98 - KC1 1985-1998 S. G. URIGHT 
Ten (181 copier licensed to Uooduard-Clyde Int'l - Dcnvmr, CO 
Date: 8:26:2884 Tim.: 9:35:38 Input file: ssl.lnn 
Uhlte Tanks. Steady-Stat. Drained. 
Units Ibs-ft . 
BY ISG. Date Aug 2884 

I K R W E M A L  SHIFT DISTANCE USED TO COIWVIE DERIVATIVES r .50 

l-stage 
Factor 

of Sidr Force 
Point X Y Safmty Insllnatlon Iterations 

3 96.68 183.84 8.889 73.21 1 
Ih. follouing applies to the above paint - 
DENOHINATOR IN EOUATIONS FOR F UAS SHALL FOR 22 SLICES 

TABLE W3. 23 
*n*****n***n*******nn*n*"nnn 
* SEARCH TRIAL NUMBER 5 * 

FIRST AND LAST SLICES UHERE DENOMINATOR UAS LOU - 1 22 

I IKRWEHIAL SHIFT DISTANCE USED TO COHPUIE DERIVATIVES : .58 FATAL ERROR IN CALCULATIW FACTOR OF SAFETY 

l-stage 
Factor 

of Side Force 
Point X Y Safety Inclinrtion Ittratlons 

SOLUTION DID NOT CONVERGE UIMIN 200 ITERATIONS 

Maximum distance shifted for neu mstlmat. of sh-ar 
surfae. 1% .235 at point 3 

3 96.64 182.93 8.988 73.14 1 
W e  follouing applies te the abov. point - 
DENOHINATOR IN EOUATIONS FOR F UAS SHALL FOR 22 SLICES 

Coordinates For Ncu Estimate of Shear Surface 

Point X Y 

I FIRST AND LAST SLICES UHERE DENOMINATOR UAS LOU - 1 22 

3 97.08 182.80 18.872 72.92 1 
Ihe follouing applies to the above Point - 
DENOMINATOR IN EOUATIONS FOR F UAS SMALL FOR 22 SLICES 

I FIRST AND LAST SLICES UHERE DENOHINATOR UAS LOU - 1 22 FOR M U  ESTIHAIE OF SHEAR SURFACE 
1-Stag. Factor ef Safet~ - - - - - - - - 5.564 
Slde Forc. Incllnatl~n - - - - - - - - - 9.21 
Wmbcr of 1t.ratlons - - - - - - - - - - 1 

1 VIUUS3 - VER. 1.208 - 2/22/98 - CC1 1985-1998 S. 0. URIGHI 
Ten (101 cop1.s licensed to Ueodward-Clyde Int'l - D.nver, CO 
Date: 8:26:2804 Time: 9:35:38 Input file: ssl.inn 

7 File: SS1.OUT Page 12 
Uhlte Tanks. Stcady-State Drained. 
Units Ibr-It . 
BY ISG, Date Aug 2084 

e 
Haximum distance shifted for n r r  estimate af shear 
surface is .248 at paint 4 

I Coordinates For Ncu Estimate of Shear Surface 

TABLE NO. 25 
********************nnnn"n**""*"**n*n*Xn"*"n***n"nn"**n*"nn"*"**n* 
* FINAL CRITICAL SHEAR SURFACE CFOUND AFTER 7 TRIAL POSITIONS> * 
********n******I(**nnn"n***n*n"nn"nnnn*n*"*"*n*n"n*"*******n*n"*nnn 

FOR NEU ESIIHATE OF SHEAR SURFACE 
l-Stag. Factor of Safety - - - - - - - - 5.527 
Sld. Farce Inclination - - - - - - - - - 9.22 
Number .f Itrratlons - - - - - - - - - - 1 
UTE%AS3 - VEX. 1.288 - 2/22/58 - KC1 1985-1998 5. G. URIGHT 
Ten (101 capirs licensed to Umoduard-CIYdr Intel - Denver, CO 
Dat.: 8:26:2884 Time: 9:3S:38 Input ill.: ssl.lnn 
Uhlte Tanks. Steady-Stat- Dralned. 
Unltr Ibr-ft , 
BY ISG. Date Aug 2004 

CAUTION - FACTOR OF SAFETY UAS NOT COHPIITED FOR SOHE SHEAR 
SURFACES NEAR CRITICAL SURFACE - CHECK PREVIOUS o m m  

TABLE NO. 23 
*******************nnnn**n*n 

SEARCH R I A L  NUMBER 6 * 
M**MnMnnnnM**M**M***IHHMNIHM 

Sld. Force Inclination r 9.22 
UTEXAS3 - VER. 1.288 - 2/22/98 - CC1 1505-1998 S.  0. URIGHI 
Ten C101 empies licensed to Ueoduard-CIude Int'l - D.nv.r. CO 
Dat.: 8:26:2884 Tim.: 9:35:38 Input file: ssl.lnn 
Uhlt. Tmks. Steadu-Stat. Drained. 
unit. Ibs-It . 
By ISG, Date Aug 2884 

I INCRWENTAL SHIFT DISTANCE USED TO COHPUIE DERIVATIVES = .58 

1-Stage 
Factor 

of Slde Force 
Point X Y Safety Inclination Iterations 

TABLE NO. 26 
* I n X * ~ n M n * M n ~ * * M M l * * ~ M ~ n n n n n ~ M n ~ ~ ~ n ~ ~ n n n ~ ~ n ~ n W ~ * S ~ M n W ~ M ~ n W h ~ ~ M  
n Coordlnatm, Umight, Strength and Por. Uatcr Pressure * 
n Information fox- Individual Sllc-s for Conventional n 
n Computations or First Stag. oC Hulti-Stage Computations. * 
n (Information is for the Critical Shear Surface in the * 
n Case of an Automatic Search.) n 
*****************n"***n"n*n"*""nnnnnnnnnn*n"*"**"n***nnnnn*"nn 

3 96.62 182.99 8.899 73.28 1 
The following app11-s to the abovl point - 
DENOHINATOR IN EOUATIONS FOR F UAS SHALL FOR 22 SLICES 

I FIRST AND LAST SLICES UHERE DENOHINATOR UAS LOU - 1 22 

3 96.98 182.85 18.858 72.98 1 
Ih* following appl1.s to the above point - 
DENOHINATOR IN EOUATIONS FOR F UAS SHALL FOR 22 SLICES 

Slis* ~ l l c e  natl. Friction Par. 
NO. X Y Weight Type Cohesion Angle Pressure 

12.5 193.8 
1 14.3 192.2 671.4 4 NONLINEAR EWELOPE .8 

1 6 .  191.4 I FIRST AN) LAST SLICES UHERE DENOnlNAIOR HAS LOU - 1 22 

4 140.51 218.08 5.545 9.28 1 
4 141.51 218.88 See Hessag* on Nert LlneCs1 

FATAL ERROR IN CALCULATINQ FACTOR OF SAFEIY 

2 17.8 198.6 2814.2 4 NONLINEAR WELOPE .a 
19.5 189.8 

3 21.3 189.8 3357.0 4 NONLINEAR W E L O P E  . 8 
23.0 188.2 

4 24.8 187.4 4699.8 4 NONLINEAR EWELOPE 
26.5 186.6 

5 28.3 185.8 6842.5 4 NONLINEAR W E L O P E  I SOLUTION DID NOT CONVERGE U I M I N  200 ITZRATIONS 

Haximum distance shifted for new estimat. of shear 
surface is .056 at paint 3 

38.9 18S.B 
6 32.1 184.9 8461.6 4 NONLINEAR W E L O P E  . 8 

34.1 184.8 
7 36.2 184.8 9498.8 4 NONLINEAR EWELOPE . 8 

38.3 184.7 
8 48.4 184.6 18519.9 4 NONLINEARWELOPE . 8 

42.4 104.5 
9 44.5 184.5 11549.1 4 NONLINEAR ENVELOPE . 8 I 

Coordinates For New Estimate of Shear Surfas. 

Point X Y 

1 12.58 193.88 



7 Fil.: SSl.OVT Pap. 13 - 
46.6 184.4 

18 48.6 184.3 12378.2 4 NONLINEAR ENVELOPE .a 
58.7 104.2 

4.2 13687.3 4 NONLINEAR EWELOPE 
4.1 
4.0 14636.5 4 NONLlNEAR ENVELOPE 
3.9 
3.9 12462.4 4 NONLINEAR EWELOPE 
3.8 
3.8 12518.5 4 NONLINEAR ENVELOPE 
3.7 - .  
3.6, 12574.6 4 NONLINEAR ENVELOPE 
3.6 . 
'3.5 14621.3 4 NONLINEAR ENVELOPE 
13.4 
13.4 14653.9 4 NONLlNEAR ENVELOPE 
13.3 

18 79.1 183.2 14686.6 4 NONLINEAR ENVELOPE 
81.8 183.1 

1 83.8 183.1 14719.2 4 NONLINEAR ENVELOPE 
85.8 183.8 

28 86.9 182.9 14751.9 4 NONLlNEAR ENVELOPE 
88.9 182.9 

VTrXAS3 - VER. 1.288 - 2/22/98 - CC) 1985-1998 S. 0. URlGHT 
Trn (18) cor1.s llcrnsrd to Uoodward-Clyde Int'l - Denver. CO 
Data: 8:26:2884 Time: 9:35:38 Input flle: ssl.inn 
Uhlte Tanks. Strrdy-Stat- Dralned, 
Unlts lbr-ft . 
BY ISO, Oat. Aug 2884 

TABLE NO. 26 
~ * * * * ~ M * I * I * W ~ * M M ~ H ~ ~ ~ M M ~ M m ~ N N W ~ ~ ~ ~ M M M M M M M ~ M ~ * ~ M ~ ~ X n m n ~ ~ M ~ ~ ~ 1 ~  

* Coordinate. U-lght. Strength and Pore Uater Prerrur. r 
* Inlormation far Individual S1lc.s for Conventional 

Coaputatlonr or Flrrt Stag. of Multl-Stage Computatlons. 
* CInformatlon is for the Critlcal Shaar Surface in th* * 
* Case of an Automatic Search.) n 
n*******************Nn**""****n"*n***"M*nn"N******I**"*n"***** 

Sllce ~ l l c e  natl. Frlstlon Pore 
No. X Y Usight TYP. Cohmslrnn Angle Prcrrurs 

182.9 
182.8 14784.6 4 NONLINEAR W E L O P E  . 8 
182.7 
182.6 14817.3 4 NONLINEARENVELOPE . 8 
182.6 
183.4 7547.8 4 NONLINEAR ENVELOPE .0 
184.2 
105.8 7136.9 4 NONLINEAR EhVELOPE . 8 
185. 9 
186.7 7846.8 1 .88 33.88 . 8 
187.6 
188.5 6564.7 1 .BE 33.88 .a 
189.3 

141.9 218.8 
1 W X A S 3  - VER. 1.288 - 2/22/98 - CC) 1905-1998 S. 0. URIGHT 

Ten (181 cop1.s licensed to UoOdrard-Clyd* Int'l - Denver. CO 
Date: 8:26:2884 Tlm.: Y:35:38 Input llla: ssl.lnn 
Uhlte Tanks. Stcady-State Dralned. 
Unlts lbs-lt . 
BY ISG. Date Aug 2884 

TABLE NO. 27 
** ) . * M H ~ * I N r * * X N * M * X ) I ~ N ~ I I * ~ ~ W ~ M M I ( R * M ~ N * N ~ ~ N ~ ~ n ~ f f I ~ * * ~ ~ N M M M I I ~  

n S.irmlc Forcer and Forcrs Du. to Surface Pr.ssures for * 
n Indlvldual Sllces for Conventional Computatlons or the n 
* First Stag* of tlulti-Stage Computations. m 

[IntormatIan is for the Critlcal Shear Surface in the 
* Case of an Automatlo Search.) w 
*****ff**M**************"*n**M******"**n*********n"n*******~~* 

FORCES DUE m SURFACE PRESSURES 
Y for 

S l i c ~  Selsmle Selsmie Normal Shear 
No. X Force Force Force Force X Y 

- - 
36 133.3 8. 213.8 8. 8. 133.3 215.9 
37 136.1 0. 215.7 8. 8. 136.1 217.3 
38 133.8 8. 217.2 8. 8. 139.8 218.8 
39 148.7 8. 217.9 8. 8. 148.7 218.8 

1 liTEXAS3 - VER. 1.288 - 2/22/98 - CC) 1985-1938 5. 0. URlOHl 
Ten C18) copies 1lcrnr.d to Uoodurrd-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 9:35:38 Input fll.: ssl.lnn 
Uhlte Tanks. Steady-State Drained, 
Unlts lbr-It . 
BY 1sa. oat. A U ~  2884 

TABLE NO. 29 
~***************~m*"~********~**n~*"****"**"*M"**M**"****"*"n"****** 

* Infematlon Generated Durlng Itrratlv. Solutlon for the Factor * 
n of Safmtr and Side Force Inolinatlon by Sprncmr's Prosedur. * 

Trlal Trlal 
Factor Side Fore. Force Mom.nt D.lta 

l t e r  of lncllnation Imbalance Imbalans. Delta-1 Ih.ta 
ation Safety Cdrgrses) Clbs.1 Cft.-1bs.I Cdcgr*ms) 

1 3.88888 15.8888 -.3689E+85 .6284E+87 
Flrrt-order correctionr to F and THETA ......... .183E+81 .824E+81 
Values faotored by .274E+88 - Deltas too larg. .588E+88 .226E+81 

2 3.58888 17.2555 -.2844E+BS .4888E+87 
Flrst-order corr.ctions to F and THETA ......... .272E+81 .22BE+82 
Values factored by .184E+88 - Dmltas too large .588E+BB .419E+81 

3 4.88088 21.4476 -.2431E+BS .4127E+87 
First-order oorr.ctloni to F m d  THETA ......... .569E+81 .5961+82 
Va1u.s faotor-d by .879E-81 - Dmltas too larg. .588E+88 .523E+81 

4 4.58888 26.6888 -.2318E+85 .3312E+87 
Flrst-order corcestlons to F and THETA ......... .115E+82 .185E+€l3 
Values factored by .436E-81 - Deltas too large .588E+88 .459E+81 

5 5.88888 31.2752 -.2288E+85 .385ZE*87 
Flrst-order corr*stlons to I and THETA ......... .228E+82 .171E+83 
Values factored by .219E-81 - Deltas too large .588E+88 .374E+81 

.-- File: SSl.O!J'I Page 16 - 
Flrst-order corr.stlons to F and IHErA ......... .538E+eZ .326E+83 
Values factored by .929E-82 - Deltas too large .588E+88 .383E+81 

7 6.88808 38.8452 -.2338E+85 .3882E+87 
Flrst-erder sorrectlons to F and THETA ......... .316E+B3 .155E+84 
Values fact0r.d by .158E-82 - Deltas too large .588E+BB .246E+81 

8 6.58888 48.5846 -.2381E*85 .3928E+87 
Flrst-order corr.etlonr to F and THETA ......... -.159E+83 -.648E+B3 
Values faetor.d by -315E-82 - Deltas too largm -.588E+BB -.282E+Bl 

9 6.88888 30.4874 -.2412E*85 .3961E+87 
Flrst-order correstlons to F and M E T A  ......... .139E+83 .668E+83 
Values lactored by .36lE-82 - Deltas too 111-9. .580E+B8 .238E+81 

18 6.58888 48.8696 -.2458E*85 .3998E+87 
Flrst-order corr~stlonr to F and THETA ......... -.287E+83 -.ll3E+84 
Values factored by .174E-82 - Deltas too largm -.588E+BO -.196E+81 

11 6.08888 38.9862 -.2485E+85 .4836E+87 
Flrst-order col*rectlons to F and M E T A  ......... .931E+82 .438E+83 
Values factored by .537E-82 - Deltas too large .588E+eB .231E+81 

12 6.58888 41.2175 -.2518E+85 .4866E+87 
Flrst-order corrmctions to F and THETA ......... -.184E+84 -.398E+84 
Reducmd values - Deltas werm too large ......... -.588E+88 -.859E+81 

13 6.BBBBB 32.6232 -.1581E+85 .2992E+87 
Flrst-order sorr.ctlons to 1 and THETA ......... -.117E+82 -.BSlE+BZ 
Values factored by .427E-81 - D-ltas too large -.588E+88 -.364E+Bl 

14 5.50888 28.9865 -.1561E+B5 .2924e+07 
Flrst-order corrections to F and THETA ......... -.837E+81 -.881E+82 
Values factored by .597E-81 - Deltas too largm -.588E+88 -.478E+81 

15 5.88888 24.2847 -.1529E+85 .2827E+87 
Flrst-order oorreotlons to F and THETA ......... -.432E+Bl -.684E+82 
Values fa0tor.d by .IlCE+80 - Deltas too Iarpe -.588E+88 -.699E+81 

16 4.58880 17.2168 -.1436E+BS .2602E+B7 
First-order sotrectlons to F and THETA ......... -.481E+88 -.247E+82 
Valuer factored by .348E+80 - Deltas too large -.167E+BB -.859E+81 

17 4.33278 8.6224 -.9895E+84 .1689E+87 
Flrrt-order corr.stlons to F and THETA ......... ,9S5E+BB .999E+BB 
Values factored by .523E+80 - Deltas too Iarg. .588E+88 .523E+88 

18 4.83278 9.1456 -.5283E+84 .9874E+86 
Flrst-order corr.ctions to F and THETA ......... .680E+B8 .989E-81 
Values factored by .833E+8'd - Deltas too Iarga .588E+88 .824E-81 

Flrst-order corrrctlons to F and .blETA ......... .177E+BP -.525E-82 

28 5.51623 9.2233 .1554E+Q1 -.2568E+83 
Flrst-order oarrections to F and M E T A  ......... -.253E-83 -.266E-83 
S.cond-order correction - Iteration 1 ........ -.224E-83 .383E-84 
Smcond-order cmrreetlon - 1t.ratlon 2 ........ -.208E-83 .282E-83 



. .- - 

Second-order corr.etion - Itmratlon 
Second-order correction - Iteratlmn 
Smoond-order c~rrection - lteratlon 
Second-order corr.ction - Iteration 
Second-erder corractlon - Iteration 
Smsond-order sorr.ctlon - Iteration 
Seeand-order corr*ction - Iteration 
Second-order corr.ctlon - Itrntimn 
SECOND-ORDER CORRECTIONS DID NOT CONVERGE 
IN 18 ITERATIONS - FIRST-ORDER CORRECTIONS 
USED 

21 5.51598 9.2238 -.9483E-83 .12BSE+Bl 
First-order c~rrtctlonr to F and M E T A  ......... -.232E-85 -.25SE-84 

For trlal number 2 with a nonl1n.l~ strsngth *nv.lsp. th. mrrimum 
persent change In shear strength was .EBB - at slice 1 
Material: 4 Normal stress: 222.815 
Strength from previous trial: 128.653 
Estimated strength tor new trial: 128.653 

TABLE NO. 29 
n*******************"*n****n*n**"***~**"************~*n"*mn*n~*"*"n* 
M lnformatl~n Generated Durlng 1t.rativ. S~Iution for the Factor n 
M of Safety and Sld. Fors. Inclination by Spencer's Procrdur. m 
n***n**********n***~**M**"*"mn****"****"*"nm*********n****M****m***n 

Trial Trial 
Factor Side Force Forc. Moment D.lta 

I t c ~  ot Inclination Imbalano. Imbalance Delta-F Theta 
ation Safsty Cdrgreerl Clbs.1 KC+.-1bs.I Cdegreesl 

1 5.51598 9.2238 -.9483E-83 .1285E+81 
First-order corr.ctlons to F and THETA ......... -.232E-85 -.255E-84 

Faotor of S1I.tY - - - - - - - - 5.516 
Side Force Inolination - - - - - 9.22 
Number of Iterations - - - - - - 1 

1 W X A S 3  - VER. 1.208 - 2/22/98 - tC1 1985-1998 S. G. URIGHT 
Ten C18) copier llsrnrcd to Uoodward-Clyde Int.1 - Denver, CO 
Data: 8:26:2884 Tim.: 9:35:38 lnrut file: ssl.inn 
Uhit. Tanks. Steady-State Drained, 
Unltr Ibr-ft . 
By ISG, Date Aug 2884 

TABLE NO. 38 

n Final Results for Stress.s Along the Shrrr Surfas. 
n (Results for Critical Shear Surface In Case of a S.arsh.1 * 
*******n***********I********nn"n"nn*nX*"n"*"n~nnn********I***n" 

SPEKER'S PROCEDURE USED M COMPUTE FACTOR OF SAFFIY 
Factar of Safety r 5.516 Side Fore. Inellnati~n = 9.22 DC~FIIS 

I -- VALUES AT CENTER OF BASE OF SLICE--- 

Total Effective 
Slice Normal Normal Shear 

NO. %-center Y-center Stress Stress Stress 

CHECK SUMS - CALL SHOULD BE SllrJLl 
SUM OF FORCES IN VERTICAL DIRECTION r .81 Cr .685E-821 

SHOULD NOT EXCEED .188E+83 
SUM OF FORCES IN HORIZONTAL DIRECTION : .81 C= .144E-811 

SHOULD NOT EXCEED .188E+83 
SUM OF MOnENTS ABOVT C O O R O I N A ~  ORIOIN r -.47 Cr -.467E+08) 

SHOULD NOT EXCEED .188E+83 
SHEAR STRENGIH/SHEAR FORCE CHECK-SUM r .Be C= .284E-82) 

SHOULD NOT MCEED .188E+83 
I  TEXAS^ - ven. 1.2ee - 2 n w 8  - t c ~  igas-i99e s. G, URIGHT 

Ten (181 coples 1lc.ns.d to Uoodward-Clyde Int'l - Denver. CO 
Date: 8:26:2884 Tim.: 9:35:38 Input Ill.: ssl.inn 
Uhlte Tanks. Steady-Stat* Drained. 
Unlts Ibr-lt , 
By ISG. Date Aug 2884 

- File: SS1.OvI Frl Aug 27, 2804 - Page 19 - 
M CReruIts for Critical Shear Surface In Care of r Search.) * 
***"***n*****n********"*n*M"n"**M**I*"*m**n"**"*"*nm""m**n"*M"*n 

SPENCER'S PROCEDURE USED TO c o n p m  FACTOR OF SAFETY 
Factor of Safety r 5.516 Sld* Forca Inallnation r 9.22 Dcgreis 

---- VALUES AT RIGHT SIDE OF SLICE ---- 

.216 

.218 

.285 

.288 

.286 

.2l3 

.229 

.229 

.238 

.247 

.256 

.265 

.275 

.284 

.287 

.298 

.294 

.297 

.384 
-314 
.328 
.a49 
.381 
.427 
.477 
.543 
.495 
.423 
.344 
.578 

BELOU 

CHECK SUMS - CALL SHOULD BE SMALL1 
SUM OF FORCES IN VERTICAL DIRECTION = .81 C= .685E-821 

SHOULD NOT EXCEED .188E+83 
SUM OF FORCES IN HORIZOMAL DIRECTION = .El Cr .144E-811 

SHOULD NOT EXCEED .188E+83 
SUM OF MOMENTS ABOvI CWRDINATE ORIGIN = -.47 C= -.467E+881 

SHOULD NOT EXCEED .188E+83 

,-- FlIe: SS1.OU-I Page 28 
SHEAR STREffiIH/SHEAR FORCE CHECK-SUM = .88 Cr .284E-821 

SHOULD NOT EXCEED .188E+83 r) 
EW-OF-FILE EKOUNI'ERED UHILE READlffi COMMANO 
UORDS - EhU OF PROBLUICSI ASSUMED 

T m L e  NO. 31 
nn***n**n*******mn*n"nmn*I"n******"**M*M*"*"**"m**nn****n****M** 

PinaI Results for Side Faroes and Stressas Batween Sllces. 



4 4 Foundation 
-20 190 
12.5 193 
111.7 185 
121.7 185 
171.3 185 
225.5 183 
260 182 

Material Properties 
1 Existing Dam 

125 
Conventional Shear 
0 33 
Piezometric Line 
1 

2 Comnon Fi 1 1  
120 
Conventional Shear 
0 33 
Piezometric Line 
1 

HEADING 
White Tanks. Steady-State ~rained, 

3 Soi 1 Cement 
135 
Conventional Shear 
72000 0 
tiezometric Line 

124.7 175 
140.42 204.2 

I 
4 Foundation 

118 
Nonlinear 

-5000 0 
0 0 
10000 5774 

Piezometric Line 
1 

'0 

Piezometric Line 
1 62.4 - 20 155 

Units lbs-ft 
By !SG, Date Aug 2004 

Prof i le Lines 
1 1 Existing Dam 
12.5 193 
59 213.5 
69.2 213.5 
111.7 185 

2 2 Comnon Fill - Downstream 
69.2 213.5 
129 213.8 
137.5 218 
141.5 218 

3 3 Soi 1 Cement 
121.7 185 
141.5 218 
151.5 218 
171.3 185 

compute 

144.85 209.82 
152.7 216 
250 216 

152.7 216 0 
Surface Pressures 

0 
171.3 185 1934.4 0 
225.5 183 2059.2 0 
260 182 2121.6 0 

Analysis and Computations 
circular search 
60 275 5 170 
Point 
80 210 
STOP 
iterations 
200 

Plot 

Page 1 of 1 



- Film: SS2.OVT Page 1 - 
1 VIEXAS3 - VER. 1.288 - 2/22/98 - KC1 1985-1998 S. G. URIGHT 

i Ten (181 copies licensed to Uoodwrrd-Clyd. Int'l - Denver, CO 
Dats: 8:26:2884 Time: 9:37:48 Input file: ss2.inn 

TABLE NO. 1 
W w W * * M * w ~ W * * M * * * * * M X ~ W ~ * ~ ~ I ~ M ~ ~ M W W ~ W ~ * ~ ~ M *  

Il COHPUTER PROGRM DESIGNATION - IITEXAS3 * 
* Originally Coded BY Stephen 0. Urlsht * 
14 Verrl~n No. 1.280 
* Last R.vlrlon Date 2/22/98 w 
* KC1 Copyright 1985-1998 5 .  G. Yrlght * 
* All Rights Rcservcd m 

**************************************************w***"***"*** 
* * 
* RESULTS OF COHPLiTATIONS PERFORHED USING THIS COHPUTER * 
* PROGRM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY * 

HAVE BEEN VERIFIED BY I W E P E W E N I  ANALYSES, EWERIHENIAL * 
DATA OR FIELD U(PER1ENCE. THE USER SHOULD W E R S T A W  THE * 

* ALGORITHHS A W  ANALYTICAL PROCEDURES USED IN THE COHPUTER * 
* PROGRAH AW nus1 HAVE READ ALL DOC~~ENIATION FOR THIS 
* PROGRM BEFORE AIIERPTING ITS USE. I 

* * 
NEITHER SHINOAK SOF'IWARE NOR STEPHEN G .  URIGHT m 

* HAKE OR ASSIWE LlABlLllY FOR AhY UARRAHIIES. W R E S S E D  OR * 
InPLlED, CONCERNING THE ACCURACY, RELIABILIlY, USEFULNESS * 

w OR ADAPTABILITY OF THIS COMPUTER PROGRAM. ll 
* 

************************m**************"******"***"*"*****"*** 

1 VIEUS3 - VER. 1.288 - 2/22/98 - KC1 1985-1998 S. 0. URIGHT 
Ten (18) cop1.s licenrcd to Uoodward-Clyde Int'l - Denver. CO 
Date: 8:26:2884 Time: 9:37:48 Input file: ss2.inn 
Uhlte Tanks. Steady-State Drained, 
Unlts Ibs-ft , 
BY ISG, Date Aug 2884 

I TABLE NO. 2 
.......................... 

* M U  PROFILE LINE DATA * 
.......................... 

PROFILE LlNE 1 - HATERIAL TYPE = 1 
Existing Dam 

I Point X Y 

PROFILE LINE 2 - HATERIAL TYPE 1 2 
Common Flll - Downstream 

I Point X Y 

I - File: SSZ.OVI Page 2 ----. 
3 137.508 218.888 
4 141.588 218.888 

PROFILE LlNE 3 - HATERIAL TYPE = 3 
Soil Cement 

PROFILE LINE 4 - HATERIAL TYPE = 4 
Faundatl-n 

I Paint X Y 

All new profile lines defined - NO old 1ln.s retained 
1 UKEXAS3 - VER. 1.288 - Ut2r)B - CC1 1985-1998 S. 0. URIGHT 

Ten (181 cop1.s licensed to Uoodward-Clyde 1nt.l - Denver. CO 
Date: 8:26:2884 Time: 9:37:48 Input ill.: ss2.inn 
Uhlte Tanks. Steady-State Drained. 
Units Ibs-ft . 
BY ISG, Data Aus 2884 

TABLE NO. 3 
1 1 1 1 1 ~ w ~ 1 ~ 1 1 1 ~ ~ 1 ~ * 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ M ~ ~ ~ ~ ~ ~ X ~ ~ ~ W M * ~ * ~ ~ ~ ~ * ~ ~ ~ ~ ~ M * ~ * ~ * M ~ M M M ~  

W NU4 HATERIAL PROPERTY DATA - CONVENTIONAL/TIRST-STAGE COHPUTATIONS * 
~ ~ ~ * ~ ~ * * M ~ M ~ I W ~ O ~ M W ~ ~ ~ n ~ M ~ M . I M ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ M M ~ ~ ~ ~ ~ . I ~ * ~ W . I M M ~ M H W W ~ ~ ~ ~ ~ ~ ~ ~ *  

DATA FOR HATERIAL TYPE 1 
Existing D m  

Unlt w-ight of material = 125.888 

CONVENIIOHAL (ISOTROPIC1 SHEAR SIEENGTHS 
Cohesion - - - - - - - - .BE8 
Prictlmn angle - - - - - 33.888 degrees 

Pore water pressures defined by piezometric llne 
Nlmber of the plezometrlo llne used = 1 
Negatlv. par* pressures set to zero 

DATA FOR HATERIAL TYPE 2 
Common Flll 

Unlt weight of material I 128.888 

Pore rater pressures defined by plezometric line 
Nlmbrr of the pl~zom.trlc line used = 1 
N.gativ. pore pressures set ta zero 

DATA FOR HATERIAL TYPE 3 
Soil Cement 

Unit weight of material = 135.888 

CONVENTIONAL CISOTROPIC> SHEAR STRENGTHS 
Cohesion - - - - - - - - 72880.888 
Friction angle - - - - - .BOB degrees 

Pore water pressures defined by piczometric lin. 
Nlmb-r of the pier~mrtrlc line used = 1 
Negative pore pressures set to zero 

DATA FOR HATERIAL TYPE 4 
Foundation 

Unit weight of material = 118.888 

-- NONLINEAR SHEAR STRENGTH ENVELOPE - 
Point Normal Stress Shear Stress 

Per* water pressurms defined by piezom.tric line 
Nlmber of the pi.zom+trIc line used = 1 
Negative Pore Pressures set to zero 

All new material propcrtics defined - No old data retained 
UIEXAS3 - VER. 1.288 - 2/22/90 - CC) 1985-1998 S. G. URlGHT 
Ten C18) copies licrnsrd to Hoodward-Clyde Intel - Denver, CO 
Date: 8:26:2884 Tim.: 9:37:48 Input file: rr2.inn 
Uhlte Tanks. Strady-Stat* Drained. 
Units Ibs-ft . 
By ISG, Date Aug 2884 

TABLE NO. 5 
...................................................................... 

x NEU PIEZOHEIRIC LINE DATA - CONVENTIONAWXRST-STAGE COHPUIATIONS * 
*********************"******.I******"**"*****"**1****"*"*"*""**"*~""*n 

Line 
No. Point X 

1 - Unit weight of water = 62.48 
1 1 -28.888 155.088 
1 2 121.788 165.088 
1 3 124.788 175.888 
1 4 148.428 284.288 
1 5 144.858 289.828 
1 6 152.788 216.888 
1 7 258.888 216.888 

All n=w piezomctric lines dnf1n.d - No old lines retained - Fil.: SS2.OVT Page 4 -----. 
1 UTEXAS3 - VER. 1.288 - 2/22/98 - KC) 1985-1998 S. G. URIGHT 

Ten (181 cop1.s licensed to Uoodward-Clyde Int'l - Denver, CO 
Date: 0:26:2884 Tim.: 9:37:48 Input file: ss2.inn 
Uhltm Tanks. Steady-State Drained, 
Unlts Ibs-ft , 
By ISG. Data Aug 2884 

TABLE NO. 18 
~ * * w ~ M ~ ~ M ~ ~ * ~ * M ~ ~ M . I ~ ~ M ~ ~ ~ M * ~ W ~ ~ * * ~ ~ M ~ ~ ~ . I ~ ~ ~ I ~ W I ~ M ~ M ~ ~ ~ M ~ ~ ~ ~ ~ * * ~ ~ * * M * *  

* NEU SURFACE PRESSURE DATA - CONVENIIONALJTIRST-STAGE COHPVIATIONS * 
~ * * * M * w X W * * * w * * * W W ~ I M W M H W W ~ M W M W ~ * W * M W W M ~ W ~ W ~ ~ . I ~ . I * ~ M ~ W W M ~ W W W * M W ~ ~ W * * W N  

ALL NEU DATA I W V I  - NO OLD DATA RETAINED 

Surface Prlsrurtr - 
Normal Shear 

Point X Y Prrssur. Stress 

1 152.788 216.888 .888 .EBB 
2 171.388 185.888 . 1934.488 .BOB 
3 225.588 183.888 2859.280 .a88 
4 268.888 182.888 2121.688 .EBB 

UTEXAS3 - VER. 1.288 - 2/22/)8 - CC> 1985-1998 5. 0. URIGHT 
Ten (18) cop1.s 1is.nsrd to Uoodward-Clyde Int'l - Denver. CO 
Date: 8:26:2884 Tim.: 9:37:48 Input film: 1r2.lnn 
Uhlte Tanks. Stcady-Statm Drained. 
Units Ibr-It . 
By ISO, Date Aug 2884 

TABLE NO. 15 
**************"******"****.I*W**M* 

* NEU ANALYSISKOHPVIATrON DATA * 
................................. 

Circular Shear ~urfaceCs) 

Automatic Search Performed 

Starting Center Coordlnat. for Search at - 
X = 68.888 
Y = 275.888 

Reru1r.d accuracy far erltlcal center <= minimum 
spacing betu..n grld points) 2 S.888 

Critical shear surface not allowed to pass below Y 178.888 

For the lnltlal mode of search 
a11 eirc1.s pass through the point at - 

Searsh terminated after inltlal mode completed 

Haximum number of iterations allowrd far 
oalculatlng the factor of saf.ty = 280 

CONVENIIONAL (ISOTROPIC1 SHEAX STRENGTHS 





7 r11.: SS2.OUT Pag. 5 --. 
Initial trlal estimate for the factor of safety = 3.888 

Initial trlal estimat. for side force Inclination = 15.088 dmgre-s 
CApplicabl. to Spencer's procedure onlu) 

I A1lou.d force imbalans. for oonv=rg*no. = 188.888 

I Allowed moment Imbalance far convergence n 188.888 

Initial trlal values for factor of safmtu (and side force inolinatlon 
fmr Spencer's prmsrdur.) will be kept constant during search 

Maximum subtended angle to be used for subdlvlslen of the 
clrcla into sllc~s n 3.88 degrees 

Depth ~f crack = .088 

I Depth of water In crack r .EBB 

Unit waight of water in crack = 62.488 

I Convrntional (single-stage) somputatimns to be performed 

Procedurm used tm compute the factor of safety: SPENCER 
UTEXAS3 - VER. 1.288 - 2/22/98 - IC) 1985-1998 S. G. QRIGHT 
Ten C18) copies licensed to Uooduard-Clude 1nt.l - benver. CO 
Date: 8:26:2884 Time: 9:37:48 Input file: ss2.inn 
Uhlte Tanks. Steadu-State Drained. 
Units lbs-ft . 
BY ISG, Date Aug 2884 

TABLE NO. 16 
........................... 

M U  SLOPE GEOMETRY DATA * 
**************************n 

NOTE - NO DATA UERE IWUT, SLOPE GEOMETRY DATA 
UERE GENERATED BY THE PROGRAM 

I Slope Coordinates - 
I Point X Y 

1 -28.888 190.888 
2 12.588 193.888 
3 59.880 213.588 
4 0.288 213.588 
5 129.888 213.888 
6 137.588 218.880 
7 141.588 218.888 
8 151.588 218.888 
9 171.388 185.888 
18 225.588 183.888 
11 268.888 182.888 

= U S 3  - VER. 1.288 - 2/22/98 - CCI 1985-1998 S. G. URIGHT 
Ten C18) copies Ils.ns~d to Umodward-Clyd. Int'l - Denver, CO 
Date: 8:26:2884 Tim.: 9:37:48 Input file: ss2.inn 
Uhit. Tanks. Staadu-State Drained. 

I -File: SS2.OUT Page 6 - 
Unlts lbs-ft . 
By ISG, Datr Aus 2884 

TABLE W. 17 
IWORnATIoN FOR CURRENI MODE OF SEARCH - All Clrcl-s Pass Through 
the Fixed Point at X n 08.888 and Y n 218.888 

1-stag. 
Cent.* Coord1nat.s Fastor Side Force 

of Inclination 
X Y Radius Safetr Cdegr..s) Iterations 

-98.88 125.88 198.87 Center of clrol. Is balow lowest 
point of slope - CIRCLE REJECTED 

68.88 125.88 87.32 Center of clrcl. is below lowest 
point of slope - CIRCLE REJECTED 

218.88 125.88 155.32 Center of circle Is below lowest 
point of slope - CIRCLE REJECTED 

-98.88 275.88 182.08 Bottom of clrcl. .xseeds alleuable 
depth - CIRCLE REJECTED 

60.88 275.88 68.81 6.683 6.51 41 
218.88 275.88 145.34 Bettom of clrcle exceeds allowable 

depth - CIRCLE REJECTED 
-98.88 425.88 274.89 Bottom of circle exce.ds allowabfm 

depth - CIRCLE REJECTED 
68.89 425.88 215.93 See Merragm on Next LlnmCsI 

Last h l a l  Va1u.s n 10.441 49.62 281 
(Last Trial Values Shown Above Are Not Correct Final Values) 
FATAL ERROR IN CALCULATING FACTOR OF SME'R 

SOLUTION DID NOT CONVERGE UITHIN 288 ITERATIONS 

218.88 425.88 251.25 See Message on Next LlnmCs) 
CIRCLE DOES NOT INTERSECT SLOPE 

35.88 258.88 68.21 2.458 14.73 1 
60.88 258.88 44.72 5.722 73.72 82 

tlessage on the follouing IlnlCs) applies to the above Circle 
DENOMINATOR IN EOUATlONS FOR F UAS SMALL FOR 8 SLICES 

FIRST AW LAST SLICES UHERE DWOMINATOR UAS LOU - 1 8 

85.89 258.08 48.31 5.. Message on Next LineCsl 
Last nI.1 Values = 183.880 26.34 281 
(Last Trial Values Shown Above Are Not Correot Fln.1 Values) 
FATAL ERROR IN CALCULATINO FACTOR OF SME'R 

SOLUTION DID NOT CONVERGE UIMIN 280 ITERATIONS 

3S.88 275.88 79.96 2.L17 14.83 3 
85.88 275.88 65.19 S.e Message on Next LineCs) 

Last Trial Valu*s 183.888 31.84 281 
(Last Trial Values Shown Abova Are Not Corrtct Final Values) 
FATAL ERROR IN CALCULATINO FACTOR OF SAPE'R 

,-- File: SS2.0UT Fri Aug 27, 2884 - Page 7 --. 
68.88 388.88 92.28 See Mcrragc on Ncxt Llne(s1 

Last Trial Values = 8.485 63.81 281 
(Last Trial Values Shown Abov. Art Not Correct Final Values) 
FATAL ERROR IN CALCULATING FACTOR OF SAFE'R 

SOLUTION DID W T  CONVERGE UlTHIN 288 ITERATIONS 

85.88 388.88 98.14 See Messag* on Next LlnsCs) 
Last Trial Values = 183.888 34.75 201 
(Last Trial Values Shown Abovs Are Not Corrtct Final Va1u.s) 
FATAL ERROR IN CALCULATING FACTOR OF SAPE'PI 

SOLUTION DID NOT CONVERGE UIMlN 288 ITERATIONS 

18.88 225.88 71.59 Bottom of circle exceeds allouablc 
depth - CIRCLE REJECTED 

35.88 225.88 47.43 2.871 11.98 1 
68.88 225.88 25.88 5.689 42.87 74 

Message on the following lln*(s> applies to the above circle 
DEMINATOR IN EOUATIONS FOR F UAS snALL FOR 4 SLICES 

FIRST AW LAST SLICES UHERE DENOMlNATOR UAS LOU - 1 4 

10.88 258.88 88.62 Bottom of circl. .rce.ds allowabl* 
depth - CIRCLE REJECTED 

18.8B 275.88 95.52 See Message an Ntxt LineCs) 
CIRCLE DOES NOT INTERSECT SLOPE 

28.88 235.88 65.88 See Message on Ncxt Linr(s1 
CIRCLE DOES NOT INTERSECT SLOPE 

5.88 258.88 85.88 Bottom of circle exceeds allowable 
dspth - CIRCLE REJECTED 

5.88 265.88 93.81 See M=ssage on Next Lln=tsl 
CIRCLE DOES NOT INTERSECT SLOPE 

5.88 288.88 182.59 See M~srag. an Next LineCsl 
CIRCLE DOES NOT INTERSECT SLOPE 

5.88 295.88 113.36 See Messas. on Next LincCsJ 
CIRCLE DOES NOT INTERSECT SLOPE 

At the end of tha current mode of search th. most critical 
oircl. which was found has the fmII~wing values - 
X-center n 28.88 Y-center n 285.88 Radius = 56.85 
Factor of Safety = 2.209 Side Force Inclination = 15.13 

1 VN(AS3 - VER. 1.288 - 2/22/90 - (CI 1985-1998 S .  G. URIGM 
Ten (18) cmplms 1lcens.d to Uoodward-Clyde Int'l - Denver. CO 
Date: 8:26:2884 Tim.: 9:37:48 Input file: ss2.lnn 
Uhite hnks. Stcadu-State Drained. 
Units Ibs-It , 
By ISG, Data Aug 2884 

TABLE NO. 21 
M**** 1-STAGE FINAL CRITICAL CIRCLE IWORMATION ***** 
X Coordinat. of Center - - - - - - - 28.888 
Y Coardlnate mf Center - - - - - - - 285.888 
Radius - - - - - - - - - - - - - - - 95.847 
Tactor of Safety - - - - - - - - - - 2.289 
Sid. Fore. Inclination - - - - - - - 15.13 

I&mb.r of circles tried - - - - - - 49 
No. of circles F calc. for - - - - - 29 
UTEUS3 - VER. 1.288 - 2/22/90 - KC1 1985-1998 S. G. URIGHT 
Ten C181 copies licensed to Uoodward-Clyd. Int'l - Denver. CO 
Data: 8:26:2884 Time: 9:37:48 Input file: sr2.inn 
Uhite Tanks. Stcadu-State Drained, 
Units Ibr-ft , 

Isa, oat. ~ u g  288.1 

TABLE NO. 26 
* X ~ W W w ~ * ~ ~ M ~ ~ ~ M ~ * ~ ~ ~ M W M M ~ ~ ~ M W M ~ ~ ~ W ~ X M ~ * ~ ~ ~ ~ N W ~ * ~ ~ * * W X M ~ W ~ ~ ~ M M  

n Caordlnate, Uelght, Strength and Pore Uater Prlssure * 
Informatian for Individual Slices far Conventtonal 14 

II Computations or First Stage of Multi-Stag. Computations. * 
n (Information 1s for tha Critical Shear Surfaca In the * 
14 Cas. of an Automatic Seueh.1 n 
* n n M n n M M M W M ~ M ~ M * M M ~ M ~ M S ~ M ~ M ~ M ~ ~ ~ ~ n M ~ ~ ~ ~ ~ I * ~ ~ ~ ~ M ~ n ~ ~ ~ ~ M ~ W * W ~ ~ W M  

Slice sllsl nat1. 
No. X Y Uelght I y p .  Cohesion Angle Prsssu 

-2.1 191.6 
1 .8 191.1 435.8 4 W N L I M A R  ENVELOPE . 8 

SOLUTION DID NOT CONVERGE UIMIN 288 ITERATIONS 

35.88 388.88 108.62 2.857 12.94 3 



P.9. 9 
NONLINEAR ENVELOPE 

NONLIMAR ENVELOPE 

NOHLIMAR ENVELOPE 

NOPUIMAR ENVELOPE 

NOHLINEAR ENVELOPE 

NOHLlNEAR ENVELOPE 

.SO 33.88 

.88 33.88 

.80 33.88 

.88 33.88 

77.4 208.8 
1 UIZXAS3 - VER. 1.288 - 2/22/98 - CCI 1995-1998 S. 0. URIGHT 

Ten (101 so~i*s 11censed to Uaodward-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 9:37:48 lnput file: ss2.1nn 
Uhlte Tanks. Stcady-State Dralned. 
Unlts Ibs-ft , 
BY ISG, Date Aug 2884 

TABLE N O .  26 

II Coordinat*, Height. Strength and Por. Uatmr Pressure * 
Information for Indlvldual Sl1c.s for Conv.ntlonal M 

* Computatlons or First Stage of Hultl-Stage Computatlons. * 
* (Informatlon is for the Crltical Shear Surface In th. * 

Care of an Automatic Search.) N 

Sllc. ~ l l c e  ~atl. Frlctlon Pore 
No. X Y Uelght Type Cohesion Angle Pressure 

77.4 208.8 
21 73.4 289.6 1896.3 2 .88 33.08 . 8 

81.4 211.1 
22 82.8 212.3 420.7 2 .BE 33.88 .B 

84.2 213.6 
1 LITEXAS3 - VER. 1.288 - 2/22/98 - KC) 1985-1998 S. G. URIGHT 

Ten (101 copier licensed to Uoodward-Clyd. Int'l - Denver, CO 
Date: 8:26:2884 Tlm*: 9:37:48 Input Ill.: sr2.1nn 
Uhltc Tanks. Steady-Stat. Drained. 

File: SS2.OUI Pag. 18 ----. 
Unltr Ibr-ft , 
BY ISG, Date Aug 2884 

TABLE W. 27 
******w******ww****ww*"**w*w**"*"****w"*""w*"*"w***ww****w**w 

Selrmlc Forsss and Farces Due to Surface Pressures for * 
w Individual Slices for Cenvcntlonal Computatlons ar the * 
* Flrst Stag. mf Multi-Stage Cmm~utatlanr. M 
* CInformatlon Is for the Critical Shaar Surface in the * 
w Cas. of m Automat10 S*arsh.) n 
**********************"*"****w"*"w*~*w~*"*****"**w******"**~* 

FORCES DUE m SURFACE PRESSURES 
1 for 

Sllc* S.Ismlc S~lsmlc Normal Shear 
No. X Force Tors. Force Force X Y 

1 .0 8. 191.5 8. 8. . 8 
2 4.9 8. 191.2 8. 8. 4.9 
3 9.9 8. 191.1 8. 8. 9.9 
4 12.5 8. 191.1 8. 8. 12.5 
5 15.8 8. 191.6 8. 8. 15.8 
6 18.8 8. 192.4 8. 8. 18.1 
7 22.5 8. 193.3 8. 8. 22.5 
8 27.5 8. 194.5 0. 8. 27.5 
9 32.5 8. 195.9 8. 8. 32.5 

10 37.0 8. 197.2 8. 0. 37.8 
11 41.5 8. 190.6 8. 8. 41.5 
12 46.4 8. 288.3 8. 8. 46.4 
13 51.2 8. 202.1 0. 8. 51.2 
14 55.9 8. 284.8 8. 8. , 55.9 
15 58.6 0. 285.2 8. 8. 58.6 
16 61.3 8. 285.9 0. 8. 61.3 
17 65.1 8. 287.8 8. 8. 65.8 
11 68.6 8. 287.8 8. 8. 68.6 
19 71.3 0. 288.7 8. 8. 71.3 
28 75.4 8. 218.8 8. 8. 75.4 
21 79.4 8. 211.6 8. 8. 79.4 
22 82.8 8. 213.8 8. 8. 82.8 

1 UIZWS3 - VER. 1.288 - 2/22/98 - CC) 1985-1998 S. G. URIGHT 
Ten C181 corles 1lctns.d to Uoodward-Clyde lnt'l - Denver, CO 
Date: 8:26:2884 Tlm.: 9:37:48 lnput 111.: ss2.lnn 
Uhlt- Tanks. St-ady-State Dralncd, 
Unlts Ibs-ft . 
By ISO, Date k g  2884 

TABLE NO. 29 
M M * N W ~ M * N W M ~ W ~ * 1 1 * ~ ~ X W H * * W W W * W ~ W M ~ W M ~ ~ W ~ ~ M ~ ~ W W ~ ~ ~ * ~ M ~ ~ * ~ ~ ~ ~ M ~ M M ~ M * * ~  

* Informatlon Generated Durlnlr Itcratlv. Solution for the Factor W 

II of Safety and Sld. Forca Incllnatlon by Spencer's Procedure * 
*******************~**"******"~******"*****"N"*~*****~******"*"*"*** 

Trlal Trlal 
Factor Side Forcm Forem Moment Delta 

Iter of Incllnatlon Imbalanc. Imbalanc. Delta-F Iheta 
atlon Safety (degrees) Clbs.) Cft.-1bs.I Cde?rrs.sl 

- File: SS2.OVT Frl Aug 27, 2884 - Pa98 11 , 
2 2.58880 15.8221 .3314E+84 -.5841E+86 

Clrst-order eorr.ctlons to F and THETA ......... -.338E+88 ,615E-01 
Second-order corr.ctlon - It.ratlon 1 ........ -.295E+88 .616E-81 
Second-0rd.r corr.ctlon - Iteration 2 ........ -.295E+88 .6lBE-81 
Second-order correotlon - It-ratlon 3 ........ -.295E+BB .619E-81 

3 2.28506 15.8848 -.4684E+82 .7913E+84 
Flrst-order cerreetlons to F and THETA ......... .391E-82 .487E-81 
Second-order correction - Iteration 1 ........ .392E-82 .489E-81 
Second-order corr.ctlmn - It.ratlon 2 ........ .392E-82 .498E-81 

4 2.28898 15.1338 .4128E-83 .5186E+81 
Flrst-order correctlens to F and THETA ......... -.446E-85 -.771E-83 

Tor trlal numbar 2 wlth a nonllnrar strength .nvclopc the maxlmum 
P.rc+nt =hang= In shsar strength was .880 - at sllc. 3 
Material: 4 Normal stress: 438.451 
Str-"9th from prrvlous trlal: 253.161 
Estlmatrd strength for new trial: 253.161 

TABLE NO. 29 
****************~**""*"**N******"w*w****w**"*"**"*******w"*"w***""** 

* Informatlon Generated Durlng Iterative Solutlon for the Factor * 
* of Safety m d  Sld. Porcr Inalinatlon by Spenser's Procedure * 
*w******************w""*""ww****~***wN"****~***"*"******""**~*"*"w** 

Trlal Trlal 
Factor Side Force Forcr Moment Delta 

I t r r  of Incllnati~n Imbalmce Imbalanc* Delta-F Theta 
atlon Safsty Cdr.re.s) Clbs.1 Cft.-1bs.I Cdegrees) 

1 2.28898 15.1338 .4128E-83 .5186E+81 
Flrst-order corrections to Q and M E I A  ......... -.446E-85 -.771E-83 

Faotor O P  Safety - - - - - - - - 2.289 
Sld. Force Incllnatlon - - - - - 15.13 
Nmber of Itrratlons - - - - - - 1 

1 UIZXAS3 - VER. 1.288 - 2/22/98 - KC) 1985-1998 S. 13. URIGHI 
Ten C18) eopics licsnrcd to Uooduard-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 9:37:48 Input Ill.: ss2.lnn 
Uhlt* Tanks. Steady-State Drained. 
Unlts Ibs-ft , 
BY ISG, Date Aug 2804 

TABLE NO. 38 
*******~********~M*****w*"*w****""*w**"*w"w"*"**************M** 

* Flnal Results for Stresses Along th. Shear Surfac. m 
* (R8sults for Crltlcal Shear Surface in Case of a S.arch.1 * 
****~**************""********"**"**w*"***"*"""*"w**""***N*****" 

SPENCER'S PROCEDURE USED TO COMPUTE FACTOR OF S A F m  
Fastor of Safety = 2.289 Sld. Forcn Inolln~tion = 15.13 Degrees 

-- VALUES AT CENTER OF BASE OF SLICE--- 

Total Eff.ctIv. 
Slls. Normal Normal Shear 
No. X-cmnter Y-ssnter Strsrs Stress Stress 

CHECK S W S  - CALL SHOULD BE SMALL) 
SUM OF FORCES IN VERTICAL DIRECTION = .88 C= .211E-821 

SHOULD NOT EXCEED .188E+83 
SUM OF FORCES IN HORIZOMAL DIRECTION r .88 C =  .283E-821 

SHOULD NOT EXCEED .188E+83 
SUM OF MOHEHTS M O W  COORDINAfi ORIGIN n -5.31 C= -.531E+811 

SHOULD NOT EXCEED .188E+83 
SHEAR STREffilH/SHEAR FORCE CHECK-SUH r .BE C= .96SE-83) 

SHOULD NOT EXCEED .188E+B3 
1 UIZXAS3 - VER. 1.288 - 2/22/98 - (C) 1905-1998 S. 0. URIGHT 

Ten (18) soples lic+ns+d to Uooduard-Clyde Int'l - Denver. CO 
Date: 1:26:2884 Tim.: 9:37:48 Input flle: ss2.1nn 
Uhlte Tanks. Steady-State Drainad. 
Unlts Ibr-ft . 
BY ISG, Date Aug 2884 

TABLE NO. 39 
********************"*"******************"*""""N"**"****"*"*"*** 

* Final Results lor Sidm Forces and Stresses 0.tw.mn Slices. * 
* (Results for Crltical Shear Surfac. In Gas. of a Search.) M 
* ~ * W * W * * * * * N H W ~ * ~ * X * ~ * M ~ W * W ~ W ~ W ~ ~ ~ X ~ ~ W ~ M ~ M ~ M W ~ W ~ ~ ~ W W ~ M R I W M M M W X *  

SPEN~ER.S PROCEDURE USED m conrum FACTOR OF s m m  
Factor of Safety = 2.289 Slde Force Incllnatlsn = 15.13 Degrees 

VALUES AT RIGHT SIDE OF SLICE 

Y-Coord. of Fractlmn Slgma Slgma 
Sllce Sld. Side Fore* of at at 
No. X-Right Force Locatlon Height Top Bottom 

1 3.88808 15.0888 .7581E+84 -.1322E+87 
Flrst-ord-r corr.ctlons ta F and M E I A  ......... -.187E+0l .476E-81 
Values factored by .465E+88 - Deltas tea Iu-9. -.508E+08 .221E-81 



CHECK suns - CALL SHOULD BE snfix.1 
S u n  OF FORCES I N  VERIICAL DIRECTION = . 0 0  C= . 2 l l E - 0 2 )  

SHOULD NOT EXCEED .100E+03  
SUH OF FORCES I N  HORIZONIN. DIRECTION = . 0 0  Cr .203E-02) 

SHOULD NOT EXCEED . 1 0 0 E + 0 3  
sun OF tt0n~l.rrs ABOUT COORDINATE O R I G I N  = -5.31 C= - .531E+01> 

SHOULD NOT EXCEED .100E+03  
SHEAR SREMITH/SHEAR FORCE CHECX-Sun = .B0 Cr . 965E-03)  

SHOULD NOT EXCEED . 1 0 0 E + 0 3  

END-OF-FILE EKOUNZERED UHILE READING c o n n m  
UORDS - END OF PROBLEWCS) ASSWED 





- Fils: PS1.OVT Page 1 - 
1 V I W S 3  - VER. 1.288 - 2/22/98 - CCI 1985-1998 S. G. URlGHT 

Ten C181 copies licensed to Uoodurrd-Clyde Int'l - Denver. CO 
Date: 8:26:2084 Time: 18: 5:41 lnput filr: ps1.lnn 

- €11.: PS1.OVT Frl Aug 27. 2884 - Page 3 --. 
DATA FOR HATERIAL W E  3 
Soil Cement 

Unit weight of matmrial = 135.808 
TABLE NO. 1 
***n****n**n*********"n"*n**"n*"*"n"**nnnn 
* COHPUTER PROGRAM DESIGNATION - llTEXAS3 * 
I4 Originally Coded BY Stephsn G. Urlght * 
r Version No. 1.288 M 

* Last Revision Date 2/22/98 M 

. * KC1 Copyright 1985-1998 1. 0 .  Urlght * 
* All Rights Rer.rv*d M 

************n**********""*"*"*nn**n"*n"*** 

CONVENTIONAL CISOAOPICI SHEAR STRENGTHS 
Cohesion - - - - - - - - 57688.888 
Friction angl. - - - - - .U88 degrees 

NO Car zero1 Pore water pressures 

DATA FOR HATERIAL TYPE 4 
Foundation 

*************n****n**n**""****"*I*nn"*"****"***nn**nn****nn*"* 
Il * 
* RESULTS OF COHPUIATIONS PERFORMED USING M I S  COHPVTER M 
n PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS IWEY n 
* HAVE BEEN VERIFIED BY IWEPEWENI ANALYSES. EWERIHENTAL * 
* DATA OR FIELD EWERIENCE. THE USER SHOULD UWERSTAND THE n 
* ALGORlTHHS AND ANALIIICAL PROCEDURES USED IN THE COHPVTER n 
* PROGRAM AW nus1 HAVE READ ALL DOCWEWION FOR THIS w 
* PROGRAM BEFORE A'ITEHPTINO ITS USE. n 
* * 
n NEIntER SHINOAK S O M A R E  NOR STEPHEN G. URIGHT n 
* HA= OR ASSWE LIABILIIY FOR ANY UARRANIIES. EWRESSED OR * 
* IMPLIED, CONCERNINO THE ACCIJXACY. RELIABILIW. USEFULNESS * 
OR ADAPTABILIIY OF THIS COHPWIER PROGRAM. M 

* 

Unlt weight of material llE.888 

CONVENTIONAL CISOTROPICI SHEAR STRENGTHS 
Coheslon - - - - - - - - .Be8 
Friction angle - - - - - 25.888 dwrmss 

NO COP zerml pore water ~ r e s s u r ~ s  

All new material prop.rt1.s defined - No old data retained 
llTEXAS3 - VER. 1.288 - 2/22/98 - CC1 1985-1998 S. 0. URIGHI 
Ten C181 cop1.s lis.nsed to Uoodward-Clrdc Int'l - Denver, CO 
Date: 8:26:2884 Time: 18: 5:41 lnput filr: psl.lnn 
Uhlte Tanks. End of Construction 
Units lbr-ft . 
BY ISG. Date Aug 2804 

**n**n*****nn********n**"**n******n"**n****n******n**"******n* 
1 UIEXAS3 - VER. 1.288 - 2/22/98 - CCI 1985-1998 S. G .  URIGHT TABLE NO. 15 

1.n C181 copies licensed to Uoodward-Clyde Int'l - Denver. CO 
Date: 8:26:2884 Time: 19: 5:41 Input 111.: prl.inn 
Uhlte Tanks. End of Construction 
Units Ibs-ft , 
BY ISG, Data Aug 2804 

* W U  ANALYSISKOHPVIATION DATA * 
**n***n****n*********nn"n*n**"**n 

Circular Shear SurfaceCsl 

TABLE NO. 2 Automatic Search Performed 

Starting Center Coordinatm for Searoh at - 
X = 188.889 
Y = 275.089 

* NEU PROFILE LINE DATA * 
........................ 

PROFILE LINE 1 - HAIERIAL TYPE = 1 
Erlstlng Dam 

Point X Y 

Required accuracy for critical center C =  minimum 
spacing between grid points1 n 10.880 

Critical shear surface not a110wed to pass b.10~ Y 160.808 

For the initial mod. of search 
a11 circles pass through the point at - 

X = 121.788 
Y = 185.809 

PROFILE LINE 2 - HATERIAL TYPE = 2 
Commen Fill - Downstream Searoh terminated after initial mod. completed 

Point X Y Haxinun, number of it.ratlonr allowed for 
calculating the factor of safety = 208 

Seirniic coefficient = .a68 

7 Fll.: PS1.OVI Page 4 -----. 

THE FOLLOUING REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES: 
PROFILE LINE 3 - HATERIAL TYPE = 3 
Soil Cement Initial trial estimate for the factor of safety = 3.000 

Point X Y Initial trial estimate for lid. force Inclination = 15.088 degr.rs 
CA~pIioab11 to Spencer's ~rocedurm only1 

Allawed force imbalms. for convrrg.ns. = 100.088 

Allowed moment imbalance for convergrns. 1 188.888 

Initial trial values for factor of safetu Cand side force inclination 
for Spencer's procedur.1 will be kept constant during s.uch 

PROFILE LINE 4 - HATERIAL W E  r 4 
Foundation 

Haximum subtended angle to b. used for subdivlslon of the 
circle into s1lc.s = 3.88 drgre.5 

Depth mf crack = .BE8 

Dlpth of water in crack = -889 

Unlt weight of water In crack = 62.488 

Conv.ntlonal Csing1.-stag.) computations to be perf~rmed 
All new profilc lines defined - No old 1ln.s retained 

1 VnXASl - VER. 1.288 - 2 i Z 2 / 9 B  - CCI 1985-1998 S. G. URIGHT 
Ten (181 copies licensed to Uoodwud-Clyde Int'l - 0.nv.r. CO 
Data: 0:26:2804 Tim*: 18: 5:41 Input file: Psl.inn 
Uhite Tanks. End of Constructlon 
Units Ibs-It . 
By ISG. Date Aug 2884 

Procedure used tn smmputs the factor of safmty: SPMCER 
UIXXAS3 - VER. 1.288 - 2/12/98 - CCI 1985-1998 6 .  0. URIGHT 
Ten C181 fop1.s llcrnsrd to Moodward-Clude Int.1 - Denver. CO 
Date: E:26:2884 Tim.: 18: 5:41 lnput file: psl.inn 
Uhlt. Tanks. End of Constructlon 
Units Ibr-It , 
BY 150. Date Aus 2884 

TABLE NO. 3 
M n n ~ n ~ M * M ~ ~ n ~ ~ n M n N M n ~ ~ M M * n M M n ~ M M ~ M ~ * H M ~ ~ I ~ ~ M X ~ M ~ * * * ~ * ~ ~ * M n n n ~ M ~ * ~ * ~ * ~ *  

NEU HATERIAL PROPERIY DATA - CONVEHZIONAL/TIRST-STAGE COflPVIATIONS * 
~ n * ~ M ~ M ~ n ~ * * ~ M * * ~ ~ n ~ ~ M ~ M ~ M ~ M ~ W ~ ~ ~ ~ N M ~ M W W M ~ ~ W M ~ M ~ ~ M ~ ~ N ~ M ~ N n ~ ~ ~ ~ ~ ~ ~ ~ ~ H ~ ~  

TABLE NO. 16 
MMM*NNNMM*NXNNNNN*MI*NNMXXW 

NEU SLOPE GEOHEAY DATA * 
n*************M*****"**n** 

DATA FOR HAIERIAL TYPE 1 
Existing Dam NOTE - NO DATA MERE IWUI, SLOPE GEOMETRY DATA 

HERE GENERATED BY THE PROGRAM 
Unit weight of material = 125.888 

Slop. Coordinates - 
Point X Y 

CONVENIlONAL CISOTROPICI SHEAR STRENGTHS 
Coh.slon - - - - - - - - .a80 
Friction angle - - - - - 28.U88 desrces 

No Car zero1 pore water pr.ssures 

DATA FOR HATERIAL TYPE 2 
Cormon Fill 

Unlt waight of matrrial = 128.808 

CONVENTIONAL CISOTROPICI SHEAR SAENOSHS 
Coh.sion - - - - - - - - .880 
Frlotlon angle - - - - - 28.888 d.gr*r~ 





- File: PS1.OUT Page 5 - 
Date: 8:26:2884 Tim*: 18: 5:41 Input file: prl.inn 
Uhitc Tanks. End ef Construction 
Units Ibs-ft . 
By 1SG. Date Aug 2804 

TABLE NO. 17  
INFORHATION FOR CURRENT MODE OF SEARCH - A11 Circles Pass Through 
the Fixed Point at X = 121.788 and Y = 185.888 

1-stag. 
Center Coordinates Factor Side Forca 

of Inclination 
X Y Radlus Safety (degrses) Itcratlons 

-120.08 -25.88 328.19 C.nt=r of EIFSI. is below lou*st 
paint of slope - CIRCLE REJECTED 

188.08 -25.88 217.94 Center of circle is below lowsst 
point of slopm - ClRCLE REJECTED 

488.80 -25.88 415.31 Centrr of clrclm is b.1~ lowest 
point of slope - CIRCLE REJECTED 

-128.08 275.88 257.91 Bottom of circle exceeds allowable 
depth - CIRCLE REJECTED 

180.80 275.00 187.23 1.558 -15.54 6 
488.88 275.88 369.43 Bottom of circl. exceeds allowabl. 

depth - CIRCLE REJECTED 
-128.88 575.88 458.82 Bottom of circlm exceeds allowable 

depth - CIRCLE REJECTED 
Last Trial Values = 2.726 2.19 3 
(Last Trlal Values Shown Above Are Not Correct Final Values) 
VALUE OF SIDE FORCE INCLINATION BECAME OUTSIDE RANGE OF 

FROM -88.08 TO 18.88 DEGREES 

488.00 575.88 529.68 Bottom of clrcl. exceeds allowable 
depth - CIRCLE REJECTED 

138.88 225.88 48.85 See Message on Next LlneCs) 
Last Trial Valuer = 103.888 -18.38 281 
(Lait Trial Values Shown Above Are Not Correct Final Valuer) 
FATAL ERROR IM CALCULATIW FACTOR OF SAEETI 

SOLIKION DID NOT CONVERGE UIMlN 288 ITERATlONS 

180.88 225.08 78.78 Bottom of sircl. exse*ds allouable 
depth - CIRCLE REJECTED 

238.88 225.80 115.45 Bottom of circle .xceeds allmwablm 
depth - CIRCLE REJECTED 

138.80 275.80 90.38 46.430 -9.29 89 
238.88 275.80 140.82 Bottom of clrcl. =xeccds allowable 

depth - CIRCLE REJECTED 
138.88 325.88 148.25 38.443 -0.93 73 
188.08 325.88 151.65 1.608 -17.66 8 
238.80 . 325.88 177.08 Bottom of circle exsredr allouabl. 

depth - CIRCLE REJECIEO 
150.88 245.88 66.34 See Message on Next LineCr) 

Last Trl.1 Valuer = 1.919 5.39 4 
CLast Trial Values Shown Abov. Are Not Comect Final Valuer) 

7 File: PS1.OIK Page 6 ----, 
VALUE OF SIDE FORCE 1NCLINATlON BECAME OUTSIDE RANGE OF 

FROM -88.88 TO 10.88 DEGREES 

188.88 245.88 83.66 1.664 -13.76 6 
218.88 245.88 186.76 Bottom of circle exceeds allowabl. 

depth - CIRCLE REJECTED 
158.80 275.88 94.34 See Message on Next LlneCs) 

Last Trial Values = 2.122 7.18 4 
(Last Trlal Values Shown Above Are Not Cmrreet Final Valuer) 
VALUE OF SIDE FORCE lKLlNATION BECAME OUTSIDE RANGE OF 

218.08 275.88 126.88 Bottom of circle exceeds allowable 
depth - ClRCLE REJECTFD 

150.00 385.80 123.29 See M.rsa9. on Ncxt Lin.(s) ' 

Last Trl.1 V.1u.s = 2.416 2.19 P 
(Last Trial Values Shown Abov. Are Not Correct Final Values) 
VALUE OF SIDE FORCE INCLINATION BECAME OUTSIDE RANOE OF 

188.80 385.88 133.41 1.572 -16.08 8 
218.88 305.88 148.99 Bottom of circle exceeds allowable 

depth - ClRCLE REJEC'IED 
178.08 265.80 93.45 See M-1119. on N.rt Line(s1 

Last Trial Values = 1.627 5.81 5 
(Last Trial Values Shewn Abov. Ar. Not Correct Final Va1u.s) 
VALUE OF SIDE FORCE IKLINATlON BECAME OUTSIDE RANOE OF 

FROM -88.80 TO 18.88 DEGREES 

180.08 265.88 98.99 1.573 -15.82 7 
198.88 265.88 185.19 Bottom of oircl. =xCeedS allowable 

depth - CIRCLE RWECTED 
170.88 275.88 182.14 See Hersag. on Next LlneCs) 

Last Trial Values = 1.653 5.19 5 
(Last Trlal Values Shown Above Are Not Corrrct Final Values1 
VALUE OF SIDE FORCE INCLINATION BECAME OUTSIDE RANOE OF 

FROM -88.88 20 18.88 DEGREES 

198.88 275.88 ' 112.98 1.688 -13.12 7 
178.80 285.08 111.85 St. M.ssa$t on Next LineCs) 

Last Trial Values = 1.686 5.47 5 
(Last Trial Valums Shown Above Are Not Currect Final Values) 
VALUE OF SIDE FORCE IKLlNAIION BECAME OUTSIDE RANOE 01 

170.88 295.08 128.14 S.. Messas. on Next LineCs) 
Last Trial Values = 1.722 5.85 5 
(Last Trial Values Shown Above Are Not Correct Final Valuas) 
VALUE OF SIDE FORCE IKLlNATION BECAME OIKSIDE R A S E  OF 

- File: PSl.OVI Frl Aug 27. 2884 -Page 7 - 
FRon -8a.88 TO 1e. a ~  DEGREES 

At the end of the current mod. of s.arch the most srltisal 
circl. whish war found has the folloulng values - 
X-center = 188.80 Y-center = 285.88 Radius = 115.75 
Factor of Safety 1 1.554 Side Force Inslination = -16.82 

M***n CAUTION ***** FACTOR OF SAEETI COULD NOT BE COMPUTED FOR SOME 
OF GRID POIHIS AROUND M E  MlNlMUH 

*n*** RESULTS HAY BE ERRONEOUS **mrM 
1 UTEUS3 - VER. 1.288 - 2/22/98 - CC) 1985-1998 S. G. URIGHT 

Ten C10) sorims 1iscnr.d to Uooduard-Clyde 1nt.l - Denver, CO 
Dat.: 8:26:2884 Time: 18: 5:41 Input file: psl.inn 
Uhit. Tanks. End of Conrtruction 
Units lbr-ft . 
BY ISG. Date Aug 2884 

TABLE NO. 21 
*n*mn 1-STAGE FINAL CRITICAL ClRCLE INEORHATION nnn*n 
X Coordinate of Centrr - - - - - - - 188.888 
Y Coordinate of Centrr - - - - - - - 285.888 
Radius - - - - - - - - - - - - - - - 115.754 
Factor of Safety - - - - - - - - - - 1.554 
Side Force inclination - - - - - - - -16.02 

thmbrr of circles tried - - - - - - 36 
No. of clrslrr F calc. for - - - - - 12 

m*r*M CAUTION n-n* FACTOR OF SAFETY COULD NOT BE COHPUTED FOR SOME 
OF GRID POINTS AROW ME nlNInun 

nnnm* RESULTS MAY BE ERRONEOUS ***r* 
1 VrUUS3 - VER. 1.288 - 2/22/98 - CC) 1985-1998 S. G. URIGHI 

Ten C10> copies licensed to Uoodward-Clrde lnt'l - Denver, CO 
Date: 8:26:2884 Time: 10: 5:41 Input file: psl.inn 
Uhit. Tanks. End of Construction 
Units Ibs-ft . 
By ISG. Date Aug 2884 

TABLE'W. 26 
***n***n************nnnnnn****~nnn***"M****"*~****"nn*nn*n**** 
n Coordinats, Yelght, Strength and Pore Uater Pressure * 
n information for lndlvidual Slices for Convrntional n 
m C~mputations or Flrst Stage of Multi-Stag. Computations. n 
n (Information is for the Critical Shear Surface In the n 
n Case or an Automatie Search.) n 
***nI*Inn*************nnnn*n*nn*n*n***"**n**M"**"n***"*Mnn"n"n 

Slice ~ l l c -  natl. Friction Pore 
No. X Y Uelght Type Cohesion Angle Pressure 

28 178.4 169.7 3844.8 4 .BE 25.88 . 8 
171.3 169.6 

UTEXAS3 - VER. 1.288 - 2/22/98 - CC) 1985-1998 5 .  0. URlGHT 
Ten (18) copies licensed to Uoodward-Clrd. Int'l - Denver, CO 
Date: 8:26:2004 Time: 18: 5:41 Input file: psl.lnn 
Uhlte Tanks. End of Construction 
Units lbs-ft . 
BY ISO, Date Au9 2884 

TABLE NO. 26 
nnn*n************nn*nnM**nM*nMnMn******n"*n"n"n*nwnnnnn*n*nnm 
n Caordinat.. Umlght, Strength and Pore Uater Pressure M 
n Information for Individual S1lc.s for Cmnventional n 
14 Computations or Flrst Stage of Multi-Stage Computations. * 
* (Infermatlon is for the Critical Shear Surface in the 
n Case of an Automatic Search.) 
nn****n*****n**n***nnnnm**n*nMnn*nnn**"*nn*"n"n*""Mnn"n*n*"nnn 

Slice Slice Matl. Frlotion Por. 
NO. X Y Ueight Type Cohesion Angle Pressure 



 actor of sarety - - - - - - - - 1.554 
Sld. Forcl Incllnatlon - - - - - -16.02 
I&mbmr of 1t.rations - - - - - - 7 

1 lJ'IEXAS.3 - VER. 1.288 - 2/22/98 - CCJ 1985-1998 S. G. WRIGHT 
Tmn (18) copl~s 1lc.nr.d to Uoodward-Clyde Int'l - Denver, CO 
Data: 8:26:2884 Tim.: 18: 5:4l Input file: prl.lnn 
Uhlt. Tanks. End ef Construction 
Unlts Ibs-ft . 
BY ISO. Date Aug 2884 

TABLE NO. 38 
W M ~ ~ * * * * W M * M M W * W W ~ * W M W M W W ~ W M M W n ~ * M M M W I M W W M W ~ * M ~ ~ ~ M W M X W W W M W W M W W W  

Plnal Results Ior Stressms Along the Shear Surlac. w 
II CR.sults for Crltlcal Shear Surface In Case of a Search.1 * 
~*************"****n*"n*"**"*"**"~n*n*"**"nnn"*~~nn**n"*"n""nn* 

SPWCER'S PROCEDURE USED r0 COMPUTE FACTOR OF SAFETI 
Factor Ol Safety = 1.554 Slda Force lnclinatlon = -16.82 D.9r.e~ 

231.9 181.1 
32 232.6 181.9 334.6 

234.3 182.7 
I - VER. 1.288 - 2/22/90 - 

Ten (19) coplms llcensrd to Uoodur 
Date: 8:26:2884 Tim.: 18: 5:41 
Uhit. Tanks. End el Construction 
Unlts lbs-ft . 
BY ISG. Date Aug 2884 

(C) 1985-1998 5. 0. URIGHT 
~rd-Clyde\lnt'l - Denver. CO 

Input tile: psl.1nn 

- VALUES AT CEHIER OF BASE OF SLICE-- 
Total Erf.ctivr 

Slice Normal Normal Shear 
No. X-centsr Y-center Stress Stress Stress 

TABLE NO. 27 
M*************n******n*""~nn*n*~****"*********n***m*"nn*"n"** 
* S~lsmle Forces and Forces Due to Surlac* Pressures for * 
M Indlvldual S1lc.s for Convmntlonal Cornputatlens or the * 
w First Stage or kltl-Stage Computations. 
M CInlormatlon 1s for the Crltlcal Shear Surfas. in the n 
M Gas. of an Automatic Search.) n 
M********************"*n*nn*******n*"*"n*n**n******n**nn***** 

FORCES DM m SURFACE PRESSURES 
Y lor 

Slicr S~lsmlc S.lrmlc Normal Shear 
No. X Force Tort* Force Force X Y 

,-- FIX.: Psl.olJI Page 12 --. 
CHECX suns - CALL srocno ac sn~r.~) 
SUM OF FORCES IN VERTICAL DIRECTION = .81 (= ,619E-82) 

SHOULD NOT EXCEED .188E+83 
23 183.8 -654. 176.9 8. 8. . 8 . 8 
24 189.1 -629. 177.8 8. 8. .8 . 8 
25 195.1 -589. 177.2 8. 8. . 8 .0 
26 281.1 -535. 177.6 8. 8. .B . 8 
27 287.8 -467. 178.1 8. 8. .8 . 8 
28 212.9 -387. 178.8 8. 8. . 8 . 8 
2 9  218.6 -296. 179.6 8.  8. .8 .8 
30 223.5 -151. 188.4 8. 8. .8 .8 
31 228.3 -121. 181.4 8. 8. . 8 .a 
32 232.6 -28. 182.4 8. 8. . 8 .8 

1 UIEXAS3 - VER. 1.288 - 2/22/98 - CCI 1985-1998 S. G. URIGHT 
Ten C18) ca~les licens*d to Hoodward-Clyde Int'l - Deriver, CO 
Date: 8:26:2884 Timc: 18: 5:41 Input Ills: ps1.lnn 
Uhita Tanks. End of Construction 
Units lbs-ft . 
By 1SG. Date k g  2884 

SUn OF FORCES IN HORIZONIAL DIRECTION = .82 (m .179E-81) 
SHOULD NOT EXCEED .188E+83 

SUn OF HOHENIS A E O W  COORDINATE ORlGIN n 1.28 C: .lZBE+BlJ 
SHOULD NOT EXCEED .188E+83 

SHEAR STRENGTH/SHEAR FORCE CHECK-SM I .a8 C= .393E-821 
SHOULD NOT EXCEED .188E+83 

1 UISXAS3 - VER. 1.288 - 2/22/98 - CCI 1985-1998 S.  0. URIGHT 
Ten (181 corlrs Iloenred to Uoodward-Clyde Int'l - Denver. CO 
Date: 8:26:2884 Tlne: 18: 5:41 Input Ill.: ps1.lnn 
Uhite Tanks. End of Construction 
Unlts lbs-lt . 
BY ISG. Date Aug 2884 

TABLE NO. 39 
n**n****************n"nn"*MnM"~"n~~***nn""*"n"~******M*n***"*"** 
II Flnal Results for Side F0rc.s and Stresses Beturnen Sllces. W 

(Results lor Critical Sh-ar Surface in Case O I  a Search.) n 
TABLE NO. 29 
**~*******n********n***"n*n*n~"n*"*"~***"***X*"*"nnII"*n**LHIn~*nnn*n" 
* Information Generated During Iterativ. Selutlon lor th. Factor * 

IT Safety and Side Forc* Incllnatlon by Spencer's Procedure * 
**~************n*m**II**"*****"n"nnmn**"n*****~n*n***"**********~n"** 

SPWCER*~ PROCEDURE USED m conrum FACTOR OF SAFETI 
Factor of S1l.t~ n 1.554 Sld. Forc- In~llnatlon = -16.82 Degrees 

--------- VALUES AT RIGHT S lDE OF SLICE -- 
Trial Trial 
Factor Slde Force Force Moment Delta 

Itsr- of Inclination Imbalance Inbalans* Delta-F Theta 
atlon Salety (degrees) C1bs.J Cft.-1bs.I Cde9r.e~) 

Y-Coord. al Fractlon Sigma Slsma 
Slic. Sld. Sld. POCO. of a t at 
No. X-Right Force Locatlon Height Top Bottom 

1 3.88888 -15.8888 -.5759E+85 .1225E+88 
Flrst-order corr.ctions to P and M E T A  ......... -.289E+81 .287E+81 
Valu=s Pactormd by .173E+BB - Deltas too large -.588E+88 .359E+88 

2 2.58888 -14.6412 -.4559E+85 .9712E+87 
Flrst-order corr.ctlons to F and META ......... -.165E+Bl .569E+81 
Valuas fastored by .384E+88 - Deltas too large -.588E+BB .173E+81 

1 2.88888 -12.9149 -.2818E+85 .6062E+87 
First-order correctlens to P and THETA ......... -.397E+88 -.286E+82 
Valuer factored by .418E+BO - Deltas too large -.166E+BB -.859E+81 

4 1.83379 -21.5893 -.1488E+85 .2918E+87 
Flrst-ordmr corrmctlans to F and META ......... -.342E+88 .729E+81 
Second-order correctlon - 1terati.n 1 ........ -.381E+BB .729E+81 
Sacend-order corr.ct1-n - Iteratlon 2 ........ -.381E+88 .729E+81 
Second-srder correction - Iteration 3 ........ -.381E+B8 .729E+81 

5 1.53387 -14.2215 .4138E+83 .3784E+85 
First-order corrections to F and M E T A  ......... .218S-81 -.181E+81 
Second-order aorrsctlon - Iteration 1 ........ .215E-81 -.181E+81 
Smcond-order correctlon - Iteratlon 2 ........ .215E-81 -.181E+01 

6 1.55456 -16.0294 .7678E+88 -.8672E+83 
Flrst-wder corrections to F and M E T A  ......... -.825E-84 .188E-81 
Second-ordev correctlon - Iteration 1 ........ -.825E-84 .188E-81 

7 1.55448 -16.8193 .9468E-82 -.1319E+Bl 
First-order eorr=ctlons to F and META ......... .214E-86 -.188E-84 



- File: PSl.0UI Pap.. 13 --, 
38 225.5 2725. 181.1 .566 823.1 357.7 
31 231.8 431. 182.4 .729 562.3 -83.8 
32 234.3 8. -28. Y BELOU .8 ' .B 

CHECK SUHS - CALL SHOULD BE SHALL) 
Sun OF FORCES IN VERTICAL DIRECTION r .81 Cr .619E-82) 

SHOULD NOT EXCEED .188E+B3 
sun OF FORCES IN HORIZONTAL DIRECTION I .82 C= .179E-81) 

SHOULD NOT EXCEED .188E+83 
sun OF n o n ~ m s  m o m  COORDINAIZ ORIGIN = 1.28 cr .128~+811 

SHOULD NOT EXCEED .188E+83 
SHEAR SII!WGSH/SHEAR FORCE CHECK-SIR( = .Be C: .393E-821 

I .  SHOULD NOT EXCEED .188E+83 

END-OF-FI LE 
UORDS - END WCOUNIERED UHILE READINO OF PROBLW1CSl ASSWED 







7 €11.: EC2B.OIJ7 Pass 1 - 
1 -I3 - VER. 1.288 - 2/22/¶8 - CC1 1985-1998 S .  G. URlGHT 

Ten ClB) copies 1lc.nsed to Uoodward-Clyde Int'l - Denver. CO 
Date: 8:28:2884 Tim.: 15:39: 7 Input film: ac28.Inn 

TABLE NO. 1 
******1""***"*n********nnn***n***"*nn*in*"* 
* COMPLIER PROGRAM DESIGNATION - UTEXAS3 * 
* OrlrLnallr Coded By Stephen 0. Urlght l 

* Version No. 1.288 n 
n Last Revision Date 2/22/98 n 
* CC) Copyright 1985-1998 S. G. Urlsht * 
* All Rights R.s.rv.d n 
******m*~***"*******n"n"n**n"*""n"n"n***** 

~ * ~ ~ n N m I * ~ X ~ M * I N M ~ M * i ~ M * M W n n ~ * M M W ~ W ~ M * ~ M M W ~ ~ ~ ~ W ~ M r n n m n w ~ ~ ~ ~ M n * ~ W  

* w 
n RESULTS OF COMPVTATIONS PERFORMED U S I N  M I S  COMPUTER * 
I 4  PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY W 

* HAVE B E W  VERIFIED BY IWEPUQIENI ANALYs~S, KXTERIMENIAL * 
n DATA OR FIELD EXTERIMCE. THE USER SHOULD VNDERSTAND ME n 
* ALGORI?HMS AND ANALYTICAL PROCEDURES USED IN M E  COMPUTER * 
* PROGRAM AMI nusT HAVE READ ALL DOCU~ENIATION FOR THIS w 
* PROGRAM BEFORE ArC3PTING ITS USE. M 

n n 
* NEIMER SHINOAK S O M A R E  NOR S'IEPHEN G. URIGHT m 
* MAKE OR ASSUME LIABlLIIY FOR ANY UARRWIES, EWRESSED OR * 
* IMPLI ED. CONCERNIN M E  ACCURACY, RELI ABILIIY. USEFULNESS * 
OR &DISTABILIIY OF THIS COMPUTER PROGRAM. w 

n n 

1 UTEXASI - VER. 1.208 - 2/22/98 - CCI 1985-1998 S. G. URIGHT 
Ten C1B) eo~ies licensed to Uoodward-Clyde Int'l - Denver, CO 
Date: 8:28:2884 Time: 15:39: 7 Input file: .s28.lnn 
Uhltt Tanks. Steady-Stat. Drained, 
Units Ibs-ft . 
BY ISG, Data Aug 2884 

TABLE NO. 2 
......................... 

M NEU PROFILE LINE DATA * 
**************n*****n""nn 

PROFILE LINE 1 - MATERIAL IYPE = 1 
Existing Dam 

PROFILE LINE 2 - MATERIAL lYPE : 2 
Aesthetic Fill * 1 126.758 213.588 

2 149.258 213.588 

File: EC2B.OLlT Pas* 2 ----. 
3 199.758 193.388 
4 245.888 191.588 

PROFILE L I M  3 - MATERIAL IYPE r 3 
Foundrtlon 

Point X Y 

All n n r  prefll. 1ln.s dsf1n.d - No old 1ln.s retained 
1 UTEUS3 - VER. 1.208 - 2/22/98 - CC) 1985-1998 5. 0. URIGHT 

Ten C1E) copies Ilc.nsed to Uooduard-Clrdm Int'l - 0cnv.r. CO 
Date: 8:28:2884 Tim.: 15:39: 7 Input file: ms28.inn 
Uhlte Tanks. Stmady-Stat. Dralned. 
Unlts Ibs-ft . 
BY ISG. Date Aug 2884 

TABLE NO. 3 
******).I**********nnX**n*n"n*nnn"~n"nnn**nnn*nn"n*nnnnnnnnnnI~~~~~"*n* 
* NEU MATERIAL PROPERIY DATA - CDNVENIIONAWIRST-STAGE COMPVTATIONS l 

DATA FOR MATERIAL IYPE 1 
Existing Dam 

Unlt weight of material = 125.888 

CONVENTIONAL CISOTROPIC) SHEAR STRENGTHS 
Cohesion - - - - - - - - .888 
rrlction angle - - - - - 33.888 degrees 

Ho (01. zero) pore water pressurss 

DATA POI MATERIAL lYPE 2 
Aesthetic Fill 

Unit weight af nrtmrial 1 120.888 

C O W E N T I O W  CISOTROPIC) SHEAR STRENOTHS 
Cohesion - - - - - - - - 580.888 
rrlction mgl. - - - - - 19.880 d ~ s r e ~ s  

No COP zero) pore water Pressurms 

DATA FOR MATERIAL IYPE 3 
Foundation 

Unlt weight of material = 118.888 

CONVENTIONAL (ISOTROPIC) SHEAR STRENllS 
Cohesion - - - - - - - - .888 

File: EC2O.OVT Fri Aug 27. 2884 - P a m  3 - 
No Cor zer01 pore water Pr*ssures 

All new mat.rlal prop.rt1.s defined - No old data retained 
1 VTrXAS3 - VER. 1.288 - 2/22/98 - (C) 1985-1998 5. G. URIGHT 

Ten C10) copies 1le.ns.d to Uoodward-Clyde Int'l - Denvmr, CO 
Date: 8:28:2884 Tim.: 15:39: 7 Input file: es28.lnn 
Whit* Tanks. St-ady-Stat. Drained. 

1 Units Ibs-ft , 
By ISG, Date Aug 2884 

TABLE NO. 15 
*********************"**"""n**nn* 
M NEU WALYSIS/COMP~ATION DATA * 
**********n************"*n"n*nnn* 

Circular Shear SurfacaCsl 

Automatic Search Performed 

Starting Center Coord1n.t. for S e a r ~ h  at - 
X = 238.888 
Y = 248.088 

Required accuracy for critical center C= minimum 
spacing b.twsmn grid points) = 5.888 

Critical shear surfas. not allowed to Pass below Y = 158.888 

For the initial mode of search 
all circles pass through the point at - 

X = 138.888 
Y = 285.BB8 

Marimun number of iterations allou*d for 
calculating the faftor of safety = 288 

- - --- 

M E  FOLLOUIN REPRESENI EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES: 

Initial trial estimate for the factor of safety : 3.B88 

Initial trial estimate for side force Inollnation r 15.808 degrees 
CApplieabll to Spencer's precrdur. only) 

Allowed force lmbalans. for convergence r 188.888 

Allowed moment imbalano* for convergence = 188.888 

Initial trial values for factor of safety Cand .id. force 1nellnatic.n 
for Spencer's procedur*) wlll be kept constant during search 

Maximum subtended angle to be u5.d tor subdivision of the 
circle into slio~r = 3.88 degrees 

Depth af crack = .BOB 

Ssarch wlll be continued to Locate a mare srltical shear 
surface Clf one .xistr) after the initial mod. is complete 

- File: EC28.OVT Page 4 - 
Unit weight of water in crack = 62.488 

Convrntlonal Csingl.-stage1 computations to be p.rform.d 

Procedure used to somput. th. factor of safsty: SPEKER 
1 UTEXAS3 - VER. 1.280 - 2/22/90 - CC) 1985-1998 S. G. URlGHT 

Ten C181 co~ies lieenred to Uooduard-Clyde Int'l - Denver, CO 
Date: 8:28:2884 Tim.: 15:39: 7 Input rile: ec28.lnn 
Uhite Tanks. Steady-Stat. Drained, 
Unlts Ibr-ft . 
BY ISG. Date Aug 2884 

TABLE NO. 16 
"nI*nnnn**nnn***n***n""*nn" 
* NEU SLOPE GEOMETRY DATA * 
**********************"nnn" 

NO'IE - NO DATA MERE IWVT. S L ~ P E  GEOMETRY DATA 
MERE GENERATED BY M E  PROGRAM 

Slope Coordinates - 

FATAL ERROR FOR INITIAL TRIAL CIRCLE FOR AllIOMATlC SEARCH 
SEARCH ABORTED - Sea Message on N e x t  Lln.Cs1 
CIRCLE DOES NOT INI'ERSECT SLOPE 

I UIEXAS3 - VER. 1.288 - 2/22/98 - (C) 1985-1998 S. G. URIGHT 
Ten C18) copier licensed te Uoodwud-Clyde Int'l - 0env.r. CO 
Date: 8:28:2884 Tim.: 15:39: 7 Input file: ec28.lnn 
Uhite Tanks. Steady-State Drained. 
Unlts Ibs-ft . 
BY ISG. Date A u ~  2884 

TABLE NO. 17 
INFORMATION FOR CURREhT MODE OF SEARCH - All Circles Pass lhrmugh 
the Fixed Point at X = 138.988 and Y = 285.888 - 

l-stag* 
Center Coordinates Factor Side Force 

of Incllnatlen 
X Y Radius Safat~ (degrems) Ieeratlons 





P.9. 5 - 
125.48 Cantar of clrol. Is below lor.st 

Pslnt of slop. - ClRCLE REJECTED 
152.48 Canter of olrol. 1s b.10~ lowest 

Polnt of slop. - CIRCLE REJECTED 
275.18 Center of olrol. Is below 1ou.st 

Polnt of slop. - ClRCLE REJECTED 
61.83 OP~rslt. slop. fao. - CIRCLE REJECTEO 
185.35 Bottom of clrcl. .rc..ds aIlouable 

depth - CIRCLE REJECTED 
252.44 Bottom of olrale excemds allowabl. 

depth - ClRCLE REJECTED 
131.64 0pposlt. slop. faom - ClRCLE REJECTED 
218.38 3.813 -7.46 4 
311.81 Bottom of clrcl. exc.*ds allowable 

depth - CIRCLE REJECTED 
08.88 548.88 338.71 Opposite slop. 1.5. - ClRCLE REJECTED 
238.88 548.88 349.61 4.587 -0.88 6 
380.88 548.88 418.88 Bottom clrcl. =re..ds allowable 

depth - ClRCLE REJECTED 
285.88 365.88 176.71 3.434 -9 .I9 

CIRCLE DOES NOT INIERSECT SLOPE 

255.88 365.88 283.84 SI. Msssag. on Next LinmCsJ 
ClRCLE DOES NOT IhTERSECT SLOPE 

285.88 398.88 199.62 3.576 -3.55 4 
255.88 398.88 223.27 See Messagt on Next LlneCsl 

CIRCLE DOES NOT INTERSECT SLOPE 

285.88 415.88 222.99 3.688 -18.82 4 
238.88 415.88 232.59 3.718 -7.79 4 
255.88 415.88 244.39 Sea  Merrag. on Next LlnlCsl 

ClRCLE DOES NOT INIERSECT SLOPE 

188.80 348.88 143.96 3.597 -18.54 4 
285.88 348.88 154.43 3.237 -3.29 3 
238.88 348.88 168.88 See Message on Next LlneCrJ 

ClRCLE DOES NOT INIERSECT SLOPE 

188.88 315.88 120.83 3.268 -11.33 3 
205.88 315.88 133.14 2.954 -9.58 3 
238.88 315.88 148.66 See Message on Ncxt LineCsl 

CIRCLE DOES NOT INIERSECT SLOPE 

188.88 298.88 98.62 2.846 -12.83 3 
205.88 298.88 113.36 3.178 -3.85 4 
238.88 298.88 131.24 S.. M.rrag. on Next LineCsI 

CIRCLE DOES NOT INTERSECT SLOPE 

At the end of the current mode of search the most crltlcal 
clrcle which was found has the Collowlng valuer - 
X-eent-r = 188.88 Y-center = 265.88 Radlus = 78.18 
Factor of Safety = 2.718 Sldm Force Incllnatlon = -11.52 

1 UIEXAS3 - VER. 1.288 - 2/22/98 - CCJ 1985-1998 S. 0 .  URIGHT 
Ten C181 c o ~ i c s  Llcensed to Uoodward-Clyde Int'l - Denver. CO 
Date: 8:28:2884 Time: 15:39: 7 Input file: .cZB.inn 
Uhite Tanks. Steady-State Dralnmd, 
Unlts Ibs-ft . 
BY ISG. Date AUT 2884 

TABLE NO. 18 
INFORHATION FOR CURRENT MODE Of SEARCH - All Circler Are Tangent 
tm a Horlrmntal Line at Y = 186.898 -- - 

1-stage 
Center Coordinates Castor Side Force 

of lncllnation 
X Y Radlus Safety Cdesreesl It.rationr 

38.88 115.88 -71.38 Cent-r of olrol. Is belmw lowest 
ralnt al slar. - CIRCLE E E J E m n  - - - . - - - - - - - - - -. . - -- . . - - - - - -- 

188.88 115.88 -71.38 Center of clrole 1s below low.st 
rolnt of slop. - CIRCLE REJECTED 

338.88 115.88 -71.98 Center of clrol. Is below Iow.st 
Polnt of slope - CIRCLE REJECTED 

38.88 265.88 78.18 Opposite slope face - CIRCLE REJECTED 
338.88 265.88 78.19 S.. M.ssagm on Next Lln.CsJ 

CIRCLE DOES NOT INTERSECT SLOPE 

38.88 415.88 228.18 See n~ssag. on Next L1n.t~) 
CIRCLE DOES M T  INTERSECT SLOPE 

.-- Fll.: EC28.OLn Fri Aug 27. 2884 -Pas. 7 -. 
188.88 415.88 228.18 4.812 -5.73 6 
338.88 415.88 228.18 Sm. MeSSa9e on Next LlneCsJ 

ClRCLE DOES NOT lNIERSECT SLOPE 

At the end of the currsnt nod. of search th. most critlcal 
clrcle whish was found has the folloulng values - 
X-center = 185.88 Y-'-center = 248.80 Radlus = 53.18 
Factor ol Salcty = 2.538 Side Force Inclination = -11.95 

1 VIEUS3 - VER. 1.288 - 2/22/90 - (CJ 1985-1398 5. 0 .  URlGHT 
Ten C181 copies 1lstns.d te Uooduard-Clyde Int.1 - Denver, CO 
Date: 8:28:2084 Tlm.: 15:39: 7 Input file: ec28.lnn 
Uhite Tanks. Steady-State Drained, 
Units Ibs-ft , 
BY ISG. Date Aug 2884 

TABLE NO. 19 
IWORMATION FOR CURRENT MODE OF SEARCH - A11 Clrcles Have th. 
Same Radius - Radlur n 53.182 ---- --- 

1-stag. 
Center Coord1nat.s Faotor Side Force 

of Inclination 
X Y Radius Safety Cde~reesl Iterations 

35.88 98.88 53.18 Center of circle is below lowest 
Point er slop. - ClRCLE REJECTEO 

185.88 38.88 53.18 Csnter of slrcl. is b.10~ lowest 
Point of slop. - ClRCLE REJECTED 

335.88 98.88 53.18 Center of clrsl. is below lowest 
polnt of slope - ClRCLE REJECTED 

35.88 248.88 53.18 Opposltl slope face - CIRCLE REJECTED 
335.88 248.88 53.18 See Message en Nsxt Lln.Cs1 

ClRCLE DOES NOT INIERSECT SLOPE 

35.88 398.88 53.18 Sae Messag. on Next LIneCsJ 
ClRCLE DOES NOT INIERSECT SLOPE 

185.88 398.88 53.18 Sem Mmssag. en Ncxt LlneCsl 
ClRCLE DOES NOT INIERSECT SLOPE 

335.88 398.88 53.18 See M.ssa~. on Ncxt LlneCsI 
CIRCLE DOES NOT INTERSECT SLOPE 

168.88 215.88 53.18 5.516 -6.42 
185.88 215.88 53.19 4.458 -6.63 
218.88 215.88 53.18 6.254 -6.15 
168.88 248.88 53.18 3.737 -9.49 
218.88 248.88 53.18 7.132 -8.67 
168.88 265.88 53.18 85.725 -11.64 
185.88 265.80 53.18 See M.ssage on Next 1 

ClRCLT DOES NOT ICmRSECI SLOPE 

218.88 265.88 53.18 See M.ssag. on Next LlncCsJ 
CIRCLE DOES NOT INIERSECT SLOPE 

178.88 225. 
185.88 225. 
2B8.88 225. 
178.88 248. 
288.88 248. 
178.88 255, 
185.88 255. 
288.08 255. 

ClRCLE DOES NOT It 

18 53.18 3.766 
18 53.18 3.438 
18 53.18 3.884 
18 53.18 2.917 
18 53.18 3.634 
I8 53.18 4.792 
18 53.10 14.333 
18 53.18 see nessage 
XRSECI S M P E  

-8.87 5 
-0.76 5 
-8.46 5 
-11.68 3 
-3.73 4 
-11.87 L 
-13.51 26 
an Next LlnrCsl 

At the end of the current nod. of search the most crltisrl 
circle which was found has the follawlng values - 
X-c.nt.r = 185.88 Y-s.nt.r = 248.88 Radius = 53.18 
Factor of Safetu r 2.538 Slde Force Inellnation = -11.35 

1 UTEUS3 - VER. 1.288 - 2/Z2/98 - CCJ 1385-1338 S. 0 .  URlGHT 
Ten (181 coples licensed to Uoodward-Clyde Int'l - D-nver, CO 





- 111.: EC20.0VT F.9. 1 3  --q 7 Fi le :  EC28.OVT F r l  hug 27, 2884 - rage 1 5  -, 
6 148.3 201.7 1829.3 1829.3 263.4 
7 158.3 199.8 1194.1 1194.1 385.5 
8 152.5 198.1 1317.5 1317.5 337.1 END-OF-FILE EKOWRED UHILE REMIM COHHAM) 
9 154.7 196.4 1438.4 1438.4 366.8 UORDS - MD OF PROBLEMCSI ASSWED 

1 8  157.8 194.9 1531.5 1531.5 391.8 
11 1 5 8 3  194.1 1584.1 1584.1 485.3 
1 2  159.7 193.3 1637.4 1637.4 372.5 
1 3  162.2 192.1 1 6 9 9 7  1699.7 386.6 
1 4  164.7 198.9 1746.6 1746.6 397.3 
15 167.3 198.8 1777.1 1777.1 484.2 
1 6  1 0 . 9  189.1 1798.2 1798.2 487.2 
1 7  172.6 188.4 1785.1 1785.1 486.1 
1 8  174.7 187.9 1769.5 1769.5 482.5 
1 9  176.9 187.5 1742.6 1742.6 396.4 
28 179.6 187.2 1694.8 1694.8 385.5 
21  182.4 187.0 1626.8 1626.0 369.9 
22  184.4 186.9 1565.8 1565.8 356.0 
23  186.4 186.9 1488.6 1488.6 338.6 
24  189.2 187.1 1364.5 1364.5 318.4 
2 s  191.3 187.3 12S2.9 1252.9 285.8 
26 193.4 187.6 1159.2 1159.2 354.3 
27  196.2 188.1 988.5 988.5 338.8 
28 198.6 188.7 796.6 '796.6 385.1 
29 281.1 189.4 656.3 656.3 286.9 
38  282.7 189.9 598.6 598.6 277.1 
3 1  284.3 198.5 511.3 511.3 266.4 
32 286.9 191.6 365.8 365.8 246.6 

CHECK SUMS - CALL SHOULD BE SMALL1 
SW O r  FORCES IN VERTICAL DIRECTION = .88 C =  .199E-82) 

SHOULD NOT EXCEED .188E+93 
SIR4 OF FORCES IN HORIZOHTAL DIRECTION = .81 C =  .573E-821 

SHOULD NOT EXCEED .188E+83 
sw OF HOHEHIS ABOUT COORDINATE ORIGIN = 44.84 Cr. .448E+821 

SHOULD NOT EXCEED .188E+83 
SHEM STREN(ITH/SHEAR FORCE CHECK-SW = .88 C: .866E-831 

SHOULD NOT EXCEED .188E+83 

*M**M CAUTION nw*n* EFFECTIVE OR mTAL NORMAL STRESS ON SHEAR 
SURFACE IS NEGATIVE AT POIMS ALONG ME 
UPPER ONE-HALF OF ME SHEAR SURFACE - A 
TENSION CRACK MAY BE NEEDED. 

1 VIEWS3 - VER. 1.288 - 2/22/98 - CC) 1985-1998 S. 0 .  URIGHT 
Ten (18) cop1.s l i c r n r e d  t o  Uoodnard-Clud. Int .1  - Denver. CO 
Oat.: 8:28:2884 Tim.: 15:39: 7 Input f i l e :  ec28.lnn 

Uhitr  Tanks. Steady-State Drained. 
Units Ibs - f t  . 
By lSG, Date Aug 2884 

TABLE NO. 39 
n***********I*******"n*II**MII*""n"*****"**II***IIn********II****II*IIm 

Final  Resul ts  f o r  Side Forces and Str.sses Betnrrn S l i ces .  * 
* CKrsults f o r  C r l t l c a l  Shear Surface In Case of r Ssaroh.) * 
I""""""I111"1m*II""M"IIIIIIIIIIII"*II*I""II"mIIIIIIIIIIIIII""""""""III"II 

SPMER'S PROCEDVRE USED TO c o n p m  FACTOR OF SAFEIY 
Factor  of S a f c t r  = 2.538 Slde Force Inclination = -11.95 Degrees 

Y-Coord. of F r a c t i ~ n  Sigma Sigma 
S l i ce  Side Side Fore. of a t  a t  

NO. X-Right Force Location Hllght  Top Bottom 

.435 
-593 

ABOVE 
BELOU 

.828 

.I86 

. I53 

.I86 

.a12 

.233 

.235 

CHECK SUMS - CALL SHOULD BE SHALL) 
SW OF FORCES IN VERTICAL DIRECTION = .88 C r  .199E-821 

SHOULD NOT EXCEED .188E+83 
S W  OF FORCES IN HORIZONTAL DIRECTION : .81 C= .573E-821 

SHOULD NOT EXCEED .188E+83 
S W  OF MOHEMS ABOUT COORDINATE ORIGIN = 44.84 C= .448E+82> 

SHOULD NOT EXCEED .188E+83 
SHEU STREMTH/SHEAR FORCE CHECK-SUH = .88 C =  ,866L-831 

0 
SHOULD NOT EXCEED .188E+B3 

~ ~ n f f w n  CAUTION ***** FORCES BENEEN SLICES ARE NEGATIVE AT POIHTS 
ALONG me UPPER ONE-HALF OF ME SHEAR SURFACE - 
A TENSION CRACK MAY BE NEEDED. 

I I M ~ ~ M M  CAUTION WmmwII SOME OF ME FORCES BETUEEN SLICES ACT AT POIMS 
ABOVE ME SURFACE OF THE SLOPE OR BELOU ME 
SHEAR SURFACE - EIMER A TENSION CRACK HAY BE 
NEEDED OR ME SOLUTION MAY NOT BE A VALID SOLUTION 



2 2 Comnon Fill 
126.75 213.5 
149.25 213.5 
199.75 193.3 
245 191.5 

HEAD I NG 
White Tanks. Steady-State ~rained, 
Units Lbs-ft 
By ISG, Date Lug 2004 

Profile Lines 
1 1 Existing Dam 
63 194 
111.75 213.5 
126.75 213.5 
175.5 194 

3 3 Foundation 
0 191 
63 194 
175.5 194 
203 183 
228 183 
245 191.5 
300 191.5 

POINT 
130 205 
STOP 
Iterations 
200 

Plot 
cornput e 

Material Properties 
1 Existing Dam 

125 
Conventional Shear 
0 33 
Piezometric Line 
1 

2 ComnonFill 
120 
Conventional Shear 
0 33 
Piezometric Line 

3 Foundation 
118 
Conventional Shear 
0 30 
Piezometric Line 
1 

Piezometric Line 
1 62.4 
0 175 

130 ioi 
149.25 213.5 
300 213.5 

Surface Pressures 
149.25 213.5 0 0 
199.75 193.3 1260 0 
245 191.5 1373 0 
300 191.5 1373 0 

Page 1 of  1 



- ~ 1 1 8 :  ~ s 2 1 . 0 ~ ~  Pag. 1 ----. 
1 UTEXAS3 - VEX. 1.288 - 2/22/98 - (C) 1905-1998 S. 0. URlOHT 

Tan (18) cop1.s 1lc.ns.d to Uoodward-Clyde Int'l - Denver. CO 
Data: 0:26:2884 Tlm.: 18:42:47 Input 111.: ss2l.lnn 

TABLE M). 1 
MM~*******MM"MM*MM*M"M"M~~"M"""~"""~MM"""M 

M COMPIJIER PROGRAM DESIGNATION - UTEXAS3 M 
Orlslnally Coded BY Stephen 0. Urlght n 

M V.rslon No. 1.288 
m Last R.vlslon Date 2/22/98 M 
M KC) Copyrlsht 1985-1998 S. 0. Urlght m 
M All Rights Resmrvmd m 
*MnM*****MMM*M~Mm~*nMM"nMnMnM""M"""nM"n"*M 

~ ~ M ~ M M * * M M M M ~ M M ~ M M M M H M M M M M M M M M ~ ~ M W M M M M M M M ~ n M M W m m M n W M M n n M M M M M n M  

n M 

n RESULTS OF COMPUTATIONS PERFORMED USING M I S  COMPUTER n 
PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY M 

M HAVE BEEN VERIFIED BY INOEPEWENI ANALYSkS. E W E R I M E M U  m 
n DATA OR FIELD EWERIEKE. THE USER SHOULD UNDERSTAND THE m 

ALGORITHMS AW ANALYIICAL PROCEDURES USED IN M E  COMPUTER U 

M PROGRAM UI MUST HAVE READ ALL DOCUnENtATlON FOR THIS m 
n PROORAH BEFORE A m M P T l N G  ITS USE. M 
m 
n NEITHER SHINOAK S O M A R E  NOR STEPHEN 0. URIOHI M 

m MAKE OR ASSUME LIABILITY FOR ANI UARRANTIES. EWRESSED OR m 

M n 
~ n n w x w ~ ~ n M M M w m m * * n ~ M ~ M ~ n M ~ n n w M w n n n M n M x M w ~ ~ M M M n ~ ~ M ~ n m n n m n n w ~ n M M  

1 V m U S 3  - VER. 1.288 - 2/22/98 - CCJ 1985-1998 2. G. URIGHT 
Ten (10) coplss Ilcensed to Uoodward-Clyd. Int'l - Denver, CO 
Oat.: 8:26:2884 Tlme: 18:42:47 Input Ill*: ss2l.inn 
Uhltr Tanks. Steady-State Drained, 
Units lbs-ft . 
BY ISG, Date Aug 2884 

TABLE HO. 2 
**MM****M**M*MMMmMMM"M"Mn 

M IPU PROFILE LINE DATA W 
nnnM****MnnM**nMMM*M"MMnM 

PROFILE LINE 1 - MATERIAL IYPE = 1 
Existing Dam 

Point X Y 

PROFILE LlNE 2 - MATERIAL IYPE 1 2 
Common Fill 

Point X Y 

1 126.758 213.588 
2 149.258 213.588 

File: SS21.0UI Page 2 - 
3 199.758 193.388 
4 245.888 191.588 

PROFILE LlNE 3 - MATERIAL lYPE r 3 
Foundrti~n 

Polnt X Y 

All now profile 1ln.s drf1n.d - No old llnrs r.ta1n.d 
1 V m U S 3  - VER. 1.288 - 2/22/98 - CC) 1985-1998 5. 0. URIOHT 

Ten I181 cop1.r lisrnrrd to Uoodward-Clyde Int'l - Denver. CO 
Date: 0:26:2884 Tlmc: 18:42:47 Input file: ss2l.lnn 
Uhite Tanks. Stcady-Stat. Dralnrd, 
Unlts Ibs-ft , 
BY ISG. Date Aug 2884 

- . - -- . - . - 
~ ~ n M ~ ~ w * w M ~ M m n M * ~ n m M m n n ~ M M M w n - M m m ~ n ~ n ~ m m - n n n M M n * n ~ ~ n ~ ~ ~ M ~ ~ w n n n ~ ~ ~ ~ ~ * n ~  
M NEM UAIERIAL PROPERTY DATA - COWECITIONAL/FIRST-STAGE COMPUTATIONS M 
DATA FOR MATERIAL IYPE 1 
Erlstins Dam 

Unlt weight of mat.rial = 125.888 

CONVENTIONAL (ISOTROPIC) SHEAR S R E N Q M S  
Coheslon - - - - - - - - .a88 
Frlctlon angle - - - - - 33.888 degrees 

PO?. water pressures deflnrd by plezom~tric line 
h m b r r  of the piezometrlc line used = 1 
Negative pore prsssures set to zero 

DATA FOR MATERIAL I W E  2 
Common Flll 

Unlt relght of materlal = 12B.888 

CONVENTIONAL (ISOTROPIC) SHEAR STRENGTHS 
Cohaslon - - - - - - - - .888 
lrlctlon angle - - - - - 33.888 degrees 

Pora water pressures drf1n.d by plezometrlo llne 
t4tmb.r of the plezom~trlc llne used = 1 
N.gat1v. PO*. pr.**ur*s ..t to ,.*PO 

DATA FOR MATERIAL I W E  3 
Foundrtlon 

- FI1.: SS2l.OVI Fri Aug 27. 2884 -Page 3 - 
CONVMIONAL (ISOTROPIC) SHEAR STRENGMS 
Cohesion - - - - - - - - .888 
Frletlon angle - - - - - 38.888 desr=.r 

Por. water pr.ssur.s det1n.d by pl~zom.tris Iln. 
Nmber of the plerom.trls line used r 1 
Negative Pore pressures s.t to zerm 

All new mater1al'~ro~~rtles d-flned - No old data retalned 
1 UTEXAS3 - VER. 1.288 - 2/22/98 - CC1 1985-1998 S. 0. URIGHT 

Ten (18) copies Ilcmnsed to Uoodward-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Tim*: 18:42:47 Input fll.: ss2l.inn 
Uhlt. Tanks. Stlady-State Drained, 
Units Ibs-ft , 
BY 150. Date Aug 2884 

TABLE NO. 5 
n ~ M ~ ~ M ~ M M M M M n * ~ n n M n m n n n n n x M m n M n n ~ M M M n M M n n m ~ w M n ~ M w M M ~ n m M M ~ n * m ~ M w m w n n w M  

n NN P I n o n m l c  LINE DATA - CONVEMIONAL/PIRST-STAGE COMPUTATIONS M 
w * * w n m m M * M M * M M ~ M n M * M M M ~ n - n M M ~ w M n ~ ~ M ~ n M x M n n M w n n m m n M n M ~ n M M ~ w ~ m M ~ M ~ M ~ m ~ n  

1 - Unlt weight of water n 62.48 
1 1 .EBB 175.808 
1 2 123.888 188.888 
1 3 124.888 194.888 
1 4 138.888 281.888 
1 5 149.258 213.588 
1 6 388.888 213.588 

All new plezametric lines drflned - No old 1ln.s reta1n.d 
1 -S3 - VER. 1.288 - 2/22/98 - tC1 1985-1998 S. G. URlOUT 

Ten (18) coplas lissnsmd to Uoodward-Clyd. Int'l - Denver. CO 
Date: 8:26:2884 Tlmr: 18:42:47 Input file: sr2l.lnn 
Uhlt. Tanks. Steady-State Drained, 
Unltr Ibs-ft , 
BY ISO, Date Aug 2884 

TABLE NO. 18 
M ~ M M M M M n n n ~ M n n X n M M M U U U M ~ M ~ M M ~ M M M M W M N I M M ~ M M ~ W M M M M M M ~ M M m M U W M m n M n M M M X M M M  

M NEU SURFACE PRESSURE DATA - CONVENIIONAL/PIRST-STAGE COMPUTATIONS n 
Mn M * M w ~ n * M M * * m n M M n x M n n n ~ n m ~ n ~ w m m M ~ w M n M M M x n n n n x M n M M M ~ n m n n m M ~ ~ M M ~ n x w n n M  

ALL NEU DATA I W U T  - NO OLD DATA RETAINED 

1 149.258 213.588 .BE8 .888 
2 199.758 193.388 1268.888 .EBB 
3 245.888 191.588 1373.888 . 888 
4 388.880 191.588 1373.888 .888 

1 UllZXAS3 - VER. 1.288 - 2/22/¶8 - CCI 1985-1998 S. 0. URlGHI 
Ten (18) coplrs 1lsens.d to Uoodward-Clyde Int'l - Denver. CO 
Oat.: 8:26:2884 Time: 18:42:47 Input file: ss21.lnn 
Uhlt. Tanks. Steady-State Drained. 
Units Ibr-ft , 

7 File: SS2l.OUI PI9. 4 ----. 
BY ISG. Oat. Aug 2884 

TABLE NO. 15 

n NEU ANALYSISiCOMPUTATION DATA M 
M*M*MnnMMMM*MMMMMMMMMMMMMM"MM"MMn 

Circular Shear SurfaclCsl 

Automatic Search Performed 

Starting Center Coordinate for S-arch at - 
X = 238.888 
Y = 248.888 

Requlrld accuracu for crltlcal csntsr (= alnlmum 
spacing b.twecn grld points) = 5.880 

Crltlcal shear surfac. not allowed to pass below Y = 158.888 

For th. lnitlal mode of search 
a11 clrcl-s pass through the point at - 

X = 138.808 
Y = 285.888 

Search termlnat-d after Initlal mode compl.ted 

MaMlmum number of ltrratlons allowed for 
Cal~ulatlng th. factor of safety = 288 

-- --- 
THE FOLLOUING REPRESENI EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES: 

Inltlal trlal estimat- for the factor of srfctu r 3.888 

Initial trial Istimate for slde force lnclinatlon = 15.880 d8gr.e~ 
(Appllcabla to Spencer's procedure only1 

Allowed force Imbalance for convergence = 188.888 

Allowed moment imbalance for conversenc. = 180.888 

Inltlal trlal ua1u.s for factor of safety (and slde force incllnatlon 
for Spencer's procedure) ulll.be kept constant durlng search 

Maxlmum subtended mgl. to be used for subdlvlslon of the 
clrcle into sllces 1 3.88 degrses 

Depth of crack = .888 

Depth of water in crack s .088 

Unlt weight of water in crack = 62.488 

S11smlo Co*ffioi.nt .EBB 

C~nvtntlonal Cslng1.-stag.) computations to be p-rf0rrn.d 





.-- 111.: SS21.0UI P.9. 5 - 
Ten (18) oopims 1lc.ns.d to Uoodward-Clud* Intel - Denvmr. CO 
Oat.: 8:26:2884 Tlm*: 18:42:47 Input f11m: 1.21.lnn 
Uhltm Tanks. Steady-Stat* Drainad, 
Unlts lbs-ft . 
By ISO. Oat- Aug 2884 

TABLE W .  16 
........................... 

NEU SLOPE GEOMETRY DATA M 
*m***************m*m*"""**" 

No= - NO DATA UERE IWVT, SLOPE GEOMETRY DATA 
UERE GENERATED BY M E  PROGRAM 

Point X Y 

FATAL ERROR FOR INITIAL TRIAL CIRCLE FOR AUIOMATIC SEARCH 
SEARCH ABORIXD - sm* nessage en ~ c x t  Line(sJ 
CIRCLE DOES NOT IHIERSECT SLOPE 

I V m U S 3  - VER. 1.288 - 2/22/98 - CCJ 1985-1998 S. G. URIGHT 
Ten (181 cop1.s Ilcensed to Uoodrard-Cludm Int'l - Denvmr, CO 

' Date: 8:26:2884 Time: 18:42:47 lnput file: ss2l.lnn 
Uhlte Tanks. Strady-Stat. Drained, 
Unlts lbs-ft , 
BY ISG. Date Aug 2884 

TABLE NO. 17 
lWORMATlON FOR CURRENT MODE OF SEARCH - All Clrcles Pass Through 
the Fixad P-lnt at X = 138.888 and Y = 285.888 

1-S tag. 
Center Coordinates Tactor Sld. Fore. 

of lncllnation 
X Y Radius Safety CdcgratsJ Iterations 

88.88 98.88 125.48 Center of clrcle 1s below Iow.st 
Polnt of slope - CIRCLE REJECTEO 

238.88 98.88 152.48 C-nter of circle is below lowest 
Point of slopm - CIRCLE REJECTED 

388.88 98.88 275.18 Center of circl. is below lowest 
Polnt of slop* - CIRCLE REJECTED 

88.88 248.88 61.83 O~voslte s 1 0 ~ e  fro. - CIRCLE REJECTEO 
238.88 248.88 185.95 Bottom of circl. .rs.edr ailowabl. 

depth - CIRCLE REJECTEO 
Film: SS21.OUI Page 6 - 

388.88 248.88 252.44 Bottom of slrcl. exsteds allowabl= 
depth - CIRCLE REJECTED 

88.88 398.88 191.64 Opposltr slave face - CIRCLE REJECTED 
238.88 398.88 218.38 4.162 -2.13 5 
388.88 398.88 311.81 Bottom of sircl. mxcecds allowahla 

depth - CIRCLE REJECTED 
88.88 548.88 338.71 Opvoslts slope face - CIRCLE REJECTED 
238.88 548.88 349.61 4.181 -3.38 5 
388.88 548.88 418.88 Bottom of clrolr *xc..ds allowable 

depth - CIRCLE REJECTEO 
285.88 365.88 176.71 3.326 -1.93 4 
238.88 365.88 188.68 Sm. Mrrrage on Next Lln*(sl 

CIRCLE DOES NOT INIERSECZ SLOPE 

255.88 365.88 283.84 See M*rsage on Next LlneCsJ 
CIRCLE DOES NOT INIERSECI SLOPE 

285.88 398.88 199.62 3.465 -1.84 4 
255.88 398.88 223.27 See Messag~ on Next LlneCsJ 

CIRCLE DOES NOT IHIERSECT SLOPE 

285.88 415.88 222.99 3.785 -2.28 4 
238.88 415.88 232.59 4.875 -2.13 5 
255.80 415.88 244.39 Sm. Mcsrag* on Next Llne(s1 

CIRCLE DOES NOT IHIERSECT SLOPE 

188.88 348.88 143.96 4.177 -1.85 5 
285.88 348.88 154.43 3.274 -2.11 4 
238.88 348.88 168.88 ser nessagm an ~ c x t  L I ~ ~ ( S J  

CIRCLE DOES NOT INIERSECT SLOPE 

188.88 315.88 128.83 3.722 -1.96 4 
285.88 315.88 133.14 3.264 -2.29 4 
238.88 315.08 148.66 Sbm Hessagm on Next Llne(s1 

CIRCLE DOES NOT INIERSECT SLOPE 

188.88 298.88 98.62 3.285 -2.84 4 
285.88 298.88 113.36 3.431 -2.44 5 
238.88 298.88 131.24 Sem Mmssage on Next LlnmCsJ 

CIRCLE DOES NOT INTERSECT SLOPE 

- r11.: SS2l.OUT Prl Aug 27, 2884 - rag. 7 - 
188.80 258.88 67.27 2.959 -2.67 5 
195.80 258.08 79.86 3.574 -2.57 6 
165.80 265.88 69.46 4.178 -2.38 6 
195.88 265.88 88.46 3.251 -2.57 5 
165.88 288.88 02.76 4.519 -2.28 6 
188.88 288.88 98.14 3.858 -2.19 4 
195.88 288.88 99.25 3.113 -2.45 4 

At the end of the currmnt mode of search the most crltlcal 
circle whish was found has the f~llowlng values - 
X-center = 188.88 Y-center = 268.88 Radlus r 74.33 
Factor of Safety = 2.912 Sld- Force lnelinatlon = -2.53 

1 UIEXAS3 - VER. 1.288 - 2/22/98 - (Cl 1985-1998 S. G. WRIGHT 
Ten (181 cop1.r licenscd to Uooduard-Clyde Int.1 - Oenvm.. CO 
Oat.: 8:26:2884 Time: 18:42:47 lnput Ill.: ss2l.inn 
Uhlt* Tanks. Steady-State Drained, 
Unlts lbs-ft , 
BY ISG, Date Aug 2884 

TABLE NO. 21 
***** 1-STAGE FINAL CRITICAL CIRCLE INFORHATION n*-n* 
X Coordlnat. of Center - - - - - - - 188.888 
Y Coordinate of Center - - - - - - - 
)*dlus - - - - - - - - - - - - - - - 268.888 

74.338 
Factor of Safmty - - - - - - - - - - 2.912 
Slde Force Inclination - - - - - - - -2.53 

Number of circles trlrd - - - - - - 58 
No. of cireles F crlc. for - - - - - 41 

1 UTEXAS3 - VER. 1.288 - 2/22/)8 - (CJ 1985-1998 5 .  G. URIGHT 
1.n (181 cor1.s l1c.nr.d to Uoodward-Clud. Intel - 0.nv.r. CO 
Dat.: 8:26:2884 Time: 18:42:47 lnput fil.: ss2l.lnn 
Uhlt* Tanks. Steady-Stat. Drained, 
Units Ibr-ft . 
BY ISG. Date Aug 2884 

TABLE NO. 26 
***************m********"****"***M*n*n******m**m""n*"***""*"** 

* Coordinate. Uwight. Strength and Pmr- Uater Pressure m 
* Information for Individual Sllees for Conventional n 
n Comvutatlons or Flrst Stage of Multl-Stag. Computations. m 
* (InformatIan is for the Crltlcal Shear Surface In the * 
* Case *I an Autmmatls Search.) * 
*m***************n**m"n"**""*"******"*"*""m"m"**n***"****"*"m* 

Sllcm ~ l l c c  natl. Frictlon Port 
No. X Y Uelght TYP. Cohes1.n Angle Pressure 

- - - - 

28 173.6 186.8 8138.6 3 .88 38.88 1717.7 
175.5 185.8 

1 UIEXAS3 - VER. 1.288 - 2/22/98 - (CJ 1985-1998 S. 0 .  URlGHT 
Ten (181 copl~s llc*ns*d to Uoodward-Clyde Int'l - Dmnv*r. CO 
Date: 8:26:2884 Tlm.: 18:42:47 Input film: ss2l.inn 
Uhlt. Tanks. Steady-Stat* Drainmd. 
Unlts Ibr-ft , 
BY ISG. Date Aug 2884 

TABLE No. 26 
~ W ~ M * * * W * 1 W ~ * M * * M * M ~ ~ M ~ W M M M M ~ ~ . I X M ~ M ~ M * M * ~ W ~ M M M M * ~ ~ ~ m w W M M M X ~ W X m  

n Coordinate. Uclght. Strength and Pore Hater Pr.ssurm * 
* Information for lndlvldual Slicms for Convmntlonai n 
n Computatlons or Flrrt Stag- of Hultl-Stag. Computatlons. 
* (Informatlon is for th. Crltisal Shear Surfacm in the m 
* Casm of an Automatlo Search.) n 

Slice ~11s. natl. Frlctlon Pore 
No. X Y Uelght TYP. Cohmslon Angle Pressure 



- File: SS21.0VT Trl Aug 27. 2884 - P a w  11 --. 
Uhlt. Tanks. Stcady-Stat. Drained. 
Unlts lbs-ft . 
BY ISG. Date Aug 2884 

TABLE NO. 38 
n*n*nnmnnnmn"nnnnnnnnmnnnn""n"nnn"n*n"n"nmwnnn"nnnn"nnnn"*n"n 

n Final Rasults for Stresses Along the Shear Surface m 
n CResults for Critical Shear Surface in Case of a Search.) * 
nwnnn*n*nnmnmnmmnnmmnnm~mnsnmnnn~~nnmnmnmw~n~nnnnnnummnm~n~~nwn 

SPEWER'S PROCEDURE USED TO c o n p m  FACTOR OF SMEIY 
Fastor of Safety = 2.912 Side Force lnsllnatlon r -2.53 Dcgre 4 -- VALUES AT CEMER OF BASE OF SLICE-- 

Total E£f.etlv. 
Sllcc Normal Normal Shmar 
NO. X-center Y-center Stress Stress Stress 

32 211.8 192.5 71.8 2 .88 33.88 1312.6 I 211.8 192.8 
VZEXAS3 - VER. 1.288 - 2/22/90 - CCI 1985-1998 S. G. URIGHT 
Ten Cl81 copies licensed to Uoodurrd-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 18:42:47 Input file: ss2l.inn 
Uhite Tanks. Steady-State Drained, 
Units lbr-ft , 
BY ISG. Date Aug 2884 

TABLE NO. 27 
n~nxnnnnnmnn~nnnnnmnnnnnMnmnxnnwnnn~nnnmnMnnnnnnnnnnnn~nnnnnn 
n Seismic Forces and Forcer Due to Surface Prrscur.r for n 
n Individual Slicer for C-nvcntional Computations er the n 

First Stag. of Multi-Stage Computations. n 
n Clnformatlon 1s for the Critical Shear Surface in the * 
n Car. of an Automatic Search.) n 
nnnxnmmnnwnnwnn~nmmnnnnnmmmmmnn-nmnmmnn~mwnnnnnnnnnn-nnnnnnnn 

FORCES DUE TO SURFACE PRESS 
Y for 

Sllce Seismic S.ismic Nomal Shear 
No. X Force Force Force Force X 

URES 

Y 

CHECK SUMS - CALL SHOULD BE SMALL1 
Sun OF FORCES IN VERTICAL DIRECTION = .88 C= .351E-821 

SHOULD NOT EXCEED .188E+83 
Sun OF FORCES IN HORIZONIAL DIRECTION = .81 C= .919E-821 

SHOULD NOT EXCEED .188E+83 
S M  OF H O H W S  ABOUT COORDINATE ORIGIN = 14.23 C= .142E+821 

SHOULD NOT EXCEED .188E+83 - File: SS21.0UX Page 12 
SHEAR SIKENOTH/SHEAR FORCE CHECK-SUM = .88 C= .149E-82) 

SHOULD NOT EXCEED .188E+83 
1 VIEXASJ - VER. 1.288 - 2/22/98 - CC) 1385-1998 S. G. URIGHT 

Ten C181 cop1.s Ilsenscd to Uooduard-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 18:42:47 Input file: ss21.lnn 

* 
Uhite Tanks. Steady-State Drained, 
Units lbs-ft . 
BY ISG, Date Aug 2884 

- Fil.: SS2l.OVT P.9. 
14 151.8 8. 282.1 173. 0. 151.6 
15 154.7 8. 288.7 532. 8. 154.9 
16 158.4 8. 199.4 911. 8. 158.5 
17 162.1 0. 198.1 1385. 8. 162.2 
18 165.9 8. 197.8 1718. 8. 166.0 
19 169.7 8. 195.9 2122. 8. 169.8 
28 173.6 8. 194.9 2587. 8. 173.6 
21 177.4 8. 194.8 2947. 8. 177.5 
22 179.7 0. 193.5 588. 8. 179.7 
23 181.9 8. 193.1 3418. 8. 182.8 
24 185.8 8. 192.4 3814. 0. 185.9 
25 189.7 0. 191.8 4194. 8. 189.7 
26 192.5 0. 191.5 1964. 8. 192.5 
27 195.2 8. 191.2 4786. 0. 195.2 
28 198.4 8. 198.9 3467. 8. 198.5 
29 281.4 8. 191.8 4111. 0. 281.4 
38 284.8 0. 191.5 4672. 0. 284.8 
31 288.5 8. 192.2 4611. 0. 288.5 
32 211.0 8. 192.7 1995. 8. 211.0 

1 VIEXAS3 - PER. 1.288 - 2/22/90 - CCI 1985-1998 S. G. URIGHT 
Ten C181 copies lls=nsrd to Uooduard-Clyde Int.1 - Denver. CO 
Data: 8:26:2884 Tlme: 18:42:47 Input fill: ss2l.lnn 
Uhite Tanks. Steady-Stat- Drained. 
Units lbs-ft , 
By ISG. Dat. Aug 2884 

TABLE NO. 39 

n Final Results for Side Forsrr and Stresses Between Slices. * 
n CRerultr for Critical Shear Surfas. in Care of a Search.) * 
mnnnn**nmmmnnnn*nnnnwnmnnnnnnnnnnnnn~nnnnn*nnnnmnnnnm~nnnmn*n~~n 

SPEKER.S PROCEDURE USED TO conpvre FACTOR OF SAFETY 
Faotar of Saf-tu = 2.912 Sid. Forsr Inclination r -2.53 Degrees 

VALUES AT RIGHT SIDE OF SLICE 

Slice 
No. 

Y-Coord. of 
Slde Side Force 

Force Leeation 

57. 212.9 
228. 212.8 

1867. 218.1 
1116. 218.8 
2519. 288.1 
2787. 287.8 
4452. 206.2 
6784. 284.5 
9364. 282.9 

12298. 281.4 
15373. 288.0 
15576. 199.9 
18717. 198.6 
21645. 197.5 
24871. 196.4 
25925. 195.4 

Fraction 
Of 

H.i9ht 

Sigma 
at 

TOP 

41.8 
15.3 
28.0 
18.1 
1.8 

-2.8 
-14.9 
-38.5 
-74.5 

-111.7 
-147.4 
-149.1 
-191.8 
-124.6 
-39.3 
68.7 

Sigma 
at 

Bottom 

TABLE NO. 29 
nnmn~n*nnmnnnn-nnnnmn~mwnnnnnnwnwnwnnnnmnnnnnnnnmnnnnnnnmmwnnnnnnnn 
n Information Generated During Iteratlv. Solution for th. Factor * 
m of Safety and Slde Force Inclination by Spencer's Procmdur. 14 
*nnnnnnnnmnnmmnmnn*n~nnnnnnwnnnwm*n*~nmMmmnnmnnn~nnnnnnnnnnnnnnnnnn 

lrlrl Trial 
Factor Side Force Core* noment Delta 

Itex- of Inclination Imbalance Imbalance Delta-F Theta 
ation Safetu Cdesrees) Clbs.1 Cft.-1bs.I Cdegrces) 

1 3.88808 -15.8888 .4567E+04 -.13?1E+87 
Flrst-mrdrr oarrectlons to F and M E T A  ......... .755E-81 
Values factored by .98BE+88 - Deltas too large .748E-81 

2 3.87485 -6.4856 .5421E+83 -.2187E+06 
Flrst-order corrmctlons to T and M E I A  ......... -.157E+88 
Second-order sorrectlon - Iteration 1 ........ -.145E+80 
Second-order cmrr.ctlon - 1t.ration 2 ........ -.145E+88 

3 2.92888 -2.7938 -.1498E+81 -.61YLE+84 
Flrst-order corr.ctions to F and THETA ......... -.168E-81 
Sssond-order correction - Iteration 1 ........ -.167E-81 
Second-order correction - Iteration 2 ........ -.167E-81 

4 2.91219 -2.5388 .24411-83 -.1417E+82 
Firrt-order corr.ctions to F and M E I A  ......... -.356E-84 .574E-83 29 283.8 6214. 191.3 .517 1772.6 1449.7 

38 286.7 3631. 191.9 .526 1746.6 1267.7 
31 218.3 1876. 192.5 .524 1594.6 1187.1 
32 211.8 8. 18365.6 ABOVE .a .a 

Factor 01 Safety - - - - - - - - 2.912 
Side Force Inolination - - - - - -2.53 
h m b e r  of Itmratlons - - - - - - 4 

1 LITEXAS3 - VER. 1.288 - 2/22/70 - CCI 1985-1998 S. G. URIGHT 
Ten Cl81 cop1.s 1lcens.d to Uooduard-Clyde Int'l - Denver. CG 
Date: 8:26:2884 Tim.: 18:42:47 Input film: ss2l.lnn 

CHECK Suns - CALL SHOULD BE SHALL) 
sun or FORCES IN VERTICAL DIRECTION = .88 Cr .35lE-02) 



- Oil.: SS21.OlJT ?age 13 - 
SHOULD NOT EXCEED .100E+03 

SUM OT FORCES IN HORIZONIAL DIRECTION = .el (= .¶13E-021 
SHOULD NOT EXCEED .100E+03 

SUM OF MOMENtS NIOUT COORDINA~ ORlaIN 14.23 (= .142E+021 
SHOULD NOT EXCEED .100E+03 

SHEAX SlXENQTX/SHEAR TORCE CHECK-SUM I .€?a (= .143E-021 
SHOULD NOT EXCEED .100E+83 

WD-OT-OILE PKOVEmRED UHlLE READlNO COtlMwD * UORDS - EW OF PROILUl(S1 ASSUMED 





- File: SS28.OVI Pas. 1 - 
1 VEXAS3 - VER. 1.288 - 2/22/98 - (CI 1985-1598 S. G. URIGHT 

Ten (181 oep1.s Llcensed to Uooduard-Clyde Intel - D.nv.r. CO 
Dat.: 8:26:2884 Tim.: 19:35:32 Input Ill.: ss20.lnn 

TABLE NO. 1 - --- . 
******************""""""""nn"""*""n""*"n~* 
* COHPUIER PROGRAM DESIGNATION - m S 3  
* Orl9lnallw Coded By Stephen 0. Urlght n 
* Varsion No. 1.288 n 
* Last R.vlsLon Date 2/22/90 m 
* (Cl Copyright 1985-1998 S. G. Urlght * 
* All Rlghts Reserv-d 
*********************"*"*"*n""wn""n*"n**"* 

*******************n*"*"nn*n**"n"**n"*"*~W(n"***"*"*n**n*""nn" 
* n 
* RESULTS OF COMPVIATIONS PERFORMED USIffi THIS COnPLmR n . .- 
* PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES UNLESS THEY * 
n HAVE BEEN VERIFIED BY IWEPENDENI ANALYs~!s, EWERlnENTAL n 
DATA OR FIELD EWERIEKE. M E  USER SHOVLD VWERSTAW M E  m 

n ALGoRlTHMS A W  ANALYTICAL PROCEDURES USED IN THE COMPVIER n 

M PROGRAM BEFORE AIlXHPTIffi ITS USE. 
n n 
* NEITHER SHIWAI: SOF'IUARE NOR STEPHEN G. URIGHT n 
* MAKE OR ASSUME LIABILIIY FOR ANY UARRAhTIES, EWRESSED OR n 
* IMPLIED, CONCERNING THE ACCURACY. RELIABILIIY, USEFULNESS 
M OR ADAPTABILITY OF THIS C O M P ~ ~ R  PROORAH. M 

n " 
**n*********"*****"n""n"*"n*~*"n*I**"*"n*n"n"n****"*****"n""n* 

1 VEXAS3 - VER. 1.208 - 2/22/98 - (Cl 1985-1998 5. G. URlGHT 
Ten (181 coplcs Ilc.nsed te Uoodward-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 18:35:32 Input fll.: ss28.lnn 
Uhlt. Tanks. Steady-State Drained, 
Units Ibs-ft , 
BY ISG, Date Aug 2884 

TABLE NO. 2 
......................... 
M NEU PROFILE LINE DATA * 
**n************n**"**nn"* 

PROFILE LINE 1 - MATERlAL N P E  = 1 
Erlsting Dam 

Point X Y 

PROFILE LINE 2 - MATERIAL N P E  = 2 
Common Fill 

PROFILE LINE 3 - MATERIAL N P E  r 3 
Foundation 

All ncr prefll. llner defined - No old lines reta1n.d 
1 lKWlAS3 - VER. 1.288 - 2/22/90 - (Cl 1985-1998 S.  G. URIGHT 

Ten (101 soplrs 1ls.nsed to Uoodrard-CIyde Int'l - Denver, CO 
Date: 8:26:2884 Tim.: 18:35:32 Input Ill.: ss28.lnn 
Uhltc Tanks. Steady-Stat* Drained, 
Unltr lbs-ft , 
BY ISG. Date Aug 2884 

TABLE m. 3 
*****n*************n"*"*n"*n*n**""n*"***"*"******"***n**"********n"*~* 

MU MATERIAL PROPER= DATA - CONVENTIONIL/FIRST-STAGE COMPUTATIONS M 
*****n*n*************"***"n****nmnnn"nMn"n"*"*nn***n*****"*nnnnnnn"nn* 

DATA FOR MATERIAL N P E  1 
Existing Dam 

Unlt *eight of material = 125.889 

CONVENTIONAL (ISOTROPIC) SHEAR STREffiTHS 
Cohlslon - - - - - - - - .889 
Frlctlon angle - - - - - 33.889 degrees 

Pore water pressures dcllned by plezomrtrlc line 
k m b e r  af the plezometrio Ilne used = 1 
Ncgatlvm pore rrcssurss set to zero 

DATA FOR MATERIAL N P E  2 
Common Fill 

Unlt welght of material = 128.088 

CONVENTIONAL (ISOTROPIC) SHEAR STREHGTHS 
Coheslon - - - - - - - - .BE9 
Frlctl~n angle - - - - - 33.888 degrees 

Pore water Pressures daf1n.d by plezom.tric line 
Number of the pi~zometric Ilne used = 1 
N.gativ. pore pr.ssur.s sat to zero 

,- FLI.: SS28.OVI Frl AUT 27, 2884 - tag* 3 -. 
CONVENTIONAL (ISOTROPIC1 SHEAR STREHGTHS 
Coh*slon - - - - - - - - ,888 
Frlctlon angle - - - - - 38.888 degrees 

Par* water ~ressures defined by piezom*tric lin. 
Number of the plezom.tric line used = 1 
Negative pore pr.Ssur*s s.t to zero 

All n.u mrterlal ~ro~ertl-s def1n.d - No old data rcta1n.d 
1 VN(AS3 - VER. 1.288 - 2/22/90 - <Cl 1985-1998 S. G. URIGHT 

Ten (181 c o ~ l e s  Ilcrnsed to Uooduard-Clude Int'l - Denv.r, CO 
Data: 8:26:2884 Tlme: 18:35:32 Input file: ss28.inn 
Uhlte Tanks. Steady-State Drained, 
Units Ibs-It . 
BY ISG, Datm Aug 2884 

TABLE NO. 5 
*******"************n"*""~*n~n**n~*n"***~*n"~n*n**"*"*n***""n"*"*n"n~ 
M NEU PIEZOMETRIC LINE DATA - CONVENTIOWIRST-STAGE COMPUTATIONS * 
********************nnn*"*nn****nnnn"n"~***"*n*"n""*"*n"""*"*"*"*n"~* 

Line 
No. Point X Y 

1 - Unit weight of water = 62.48 
1 1 .EBB 175.809 
1 2 123.888 188.088 
1 3 124.888 194.888 
1 4 138.888 281.888 
1 5 149.258 213.588 
1 6 388.888 213.588 

All new ~iezometrlc liner defined - No old lines retained 
1 -S3 - VER. 1.208 - 2/22/98 - (Cl 1905-1998 5. 0. URIGHT 

Ten (181 copies Ilcsnsrd to Uooduard-Clyde 1nt.l - Denver. CO 
Date: 8:26:2884 Time: 18:35:32 Input file: ss28.lnn 
Uhitr Tanks. Stlady-Stat* Drained. 
Units lbs-ft , 
BY ISG, Dat- Aug 2884 

TABLE NO. 18 
*************n******n*n*nnnn*nn~***n"*"n***"n*******"nn**"""******"nn 
* NEU SURFACE PRESSURE DATA - CONVEHIIONAL/FIRST-STAGE COHPVIATIONS * 
n m n ~ m w * * n * * n n n * * * w * * ~ m n ~ n n * ~ n n w n n w ~ n * n ~ ~ ~ n * ~ n w ~ ~ n n ~ ~ ~ n n * ~ ~ ~ ~ n ~ * ~ n ~ ~ n w  

ALL NEU DATA I W V I  - NO OLD DATA RETAINED 
Surface Prrrsur.s - 

Normal Shear 
Point X Y Pressure Stress 

1 149.258 213.588 .888 .888 
2 199.758 193.388 1260.889 .BE8 
3 245.888 191.588 1373.888 .BOB 
4 388.888 191.588 1373.888 .EBB 

1 VIW(AS3 - VER. 1.288 - 2/22/98 - KC1 1985-1998 S. a. URIGHT 
Ten (181 c o ~ l c s  Ilcenscd to Uoodward-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 18:35:32 Input file: ss28.lnn 
Uhlte Tanks. Steady-Stat. Drained. 
Unltr Ibs-ft , 

,- FII.: ssze.o~m page 4 7 
BY ISG, Date Aug 2884 

TABLE NO. 15 
*******************Mn**"*"**"*n*n 
M M U  MLYSIS/COMPUIAIION DATA n 
********************n*******""n"n 

Clrsular Shear SurfaceCsl 

Automatic Search Performed 

Starting Center Coordinate for Search at - 
X = 88.888 
Y = 238.888 

Rewired accuracy for crltlsal clntar (= minlmum 
spaslnr b.tu=.n grld polntsl r 5.888 

Crltlcal shear surlac. not a1low.d to pass below Y = 180.888 

For the inltlal mode of sears6 
a11 circles pass through the pelnt at - 

X = 149.259 
Y 1: 213.588 

Search tem1nat.d after lnltlal mod. comp1et.d 

Maximum number of iterations aI1ow.d for 
~al~ulatlng the factor of safmty I 288 

-- ------- 
THE FOLLOUING REPRESEMI EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES: 

Initial trial estlmate for the factor of safety = 3.889 

Inltill trlal rstlmate for ride force lncllnatlon = 15.888 degrees 
(Appllcabl~ to Spencer's proc.dure only1 

Allowed force imbalanc. for cenverg.nce = 188.888 

Allowed moment imbalance for convmrrence 188.888 

Initlal trlal va1u.s for Iactor of safmtu (and side fort. Incllnatlon 
far Spencer's procedure) mil1 br kmpt constant durlng search 

Maxlmum subtended angle to be used tor subdlvislon mf the 
circle Into sllc~s = 3.88 degrees 

Depth of crack = .888 

Depth of water in crack = .889 

Unlt u-lght ef water in crack = 62.488 

S.lsmlc caefficirnt r .888 
DATA FOR MATERIAL N P E  3 
Foundrt Ion Convrntlmnal (slnglm-stagel computations t o  be p.rfomed 





.-- 111.: SS28,OUI ?.g. 5 
Ten (181 oopims lis*nsed to Uoodward-Clud* Int'l - Denver. CO 
Data: 8:26:2884 Tlme: 18:35:32 Input fll.: ss28.inn 
Uhite Tanks. Staady-Stat. Drained, 
Units Ibs-ft . 
BS Isa, oat. A U ~  2884 

,- rile: ssze.ovT Frl Aug 27. 2884 - P.9. 7 -. 
58.88 388.88 193.84 2.957 9.39 3 
68.88 388.88 188.91 2.748 11.08 3 

TABLE N O .  16 
........................... 
W HN SLOPE GEOMETRY DATA * 
........................... 

65.88 375.88 112.15 2.787 12.77 3 
65.88 388.88 186.68 See H*ssase on Ncxt L1n.c~) 

ONLY ONE SLICE GENERATED - CIRCLE REJECTED 

0 NOTE - NO DATA UERE INPUT, SLOPE GEOMETRY DATA 
UERE GENERATED BY THE PROGRM 

Slop. Coordlnatrs - 
At the end of the current mode of search the most critlsal 
slrcl* which was found has the follmwlng values - 
X-cmnter = 68.88 Y-center z 388.88 Radius = 188.91 
Factor of Safmty = 2.748 Side Fors. Incllnatl~n = 11.98 

***** CAUTION ****W FACTOR OF SAFETY COULD NOT BE COMPVITO 101 S 
OF GRID POIHIS m o w  THE nxNlnun 

n**** RESULTS MAY BE ERRONEOUS ***** 
1 V m U S 3  - VER. 1.288 - 2/22/98 - KC> 1985-1998 S. G. URlGHT 

Ten (18) sop1.s Iic*nrrd to Uoodnard-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 18:35:32 Input file: sr28.inn 
Uhlte Tanks. Steady-State Dralned, 
Unlts Ibs-ft . 
BY ISG. Date Aug 2884 

OHE 

FATAL ERROR FOR INITIAL TRIAL CIRCLE FOR AUMMATIC SEARCH 
SEARCH ABORTED - See Message on Ncxt LInl(s1 
ONLY O M  SLICE GENERATED - CIRCLE RWECTED 

TABLE NO. 21 
***** 1-STAGE FINAL CRIIICAL CIRCLE INFORMATION *Mn** 
X Coordinate of Center - - - - - - - 68.888 
Y Coordinate of Center - - - - - - - 388.888 
Radius - - - - - --- - - - - - -  - 188.912 
Factor of Safety - - - - - - - - - - 2.748 
Side Fnrce Inoilnation - - - - - - - 11.88 1 VITXAS3.- VER. 1.288 - 2/22/98 - (Cl 1985-1998 S. a. URIGHT 

Ten (181 cop1.s liccnscd to Uooduard-Clyd. Int'l - Denver, CO 
Datc: 8:26:2884 Timc: 18:35:32 Input fllr: ss28.lnn 
Uhlte Tanks. Steady-State Dralned. 
Units lbs-ft , 
BY ISG, Date Aug 2884 

bmber of c1rcl.s tried - - - - - - 42 
No. of slrclms F calc. for - - - - - 21 

***** CAUTION w**** FACTOR OF SAFETY COULD NOT BE c o n p m o   OR s 
OF GRID POlNLS AROUND THE H l N l M ~  

***** RESULTS HAY BE ERRONEOUS *N*** 
1 VIDUS3 - VER. 1.288 - 2/22/98 - CC> 1985-1998 S. G. URIGHT 

Ten (181 copier lic.nr*d to Uoodnard-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Tim.: 18:35:32 Input file: ss28.1nn 
Uhite Tanks. Steady-Stat. Dralned, 
Units Ibr-It , 
BY ISG, Date Aug 2884 

TABLE NU. 17 
INFORHAIION FOR CURRENT MODE OF SEARCH - All Circles Pass Through 
the Fixed Polnt at X = 149.258 m d  Y = 213.588 

l-stag. 
Centmr Coerd1nat.s Factor Sid. Fore. 

of Incllnatlon 
X Y Radlus Safety (d.grt.sl Iterations 

TABLE NO. 26 
************************""*~""n**********"~x"**"***""********* 
* Coordlnat*, Ueight, Strength and Pore Uatcr Pr.ssure * 
* InfermatIan for Individual Sllces for Conventional M 

* Computatlons or First Stage of Multi-Stag. Computations. 
* <Informrtlon is for the Crltlcal Shear Surface In the n 
* Gas. of an Automatic Search.] n 
********************"***""***"**"**"n"""n"*w**"**"******"*""** 

-78.88 88.88 256.79 Center of clrcle 1s below lowrrt 
point of slop. - CIRCLE REJECTED 

88.88 88.88 158.39 Center of circle 1s below low.st 
PDlnt of slope - CIRCLE RWECTED 

238.88 88.88 156.02 Canter of eircl. Is balow lowest 
polnt of slop* - CIRCLE REJECTED 

-78.88 238.88 219.87 Bottom of circle exceeds allonable 
depth - CIRCLE RWECTED 

88.88 238.88 71.19 Bottom of olrcl. .xceeds allowablr Sllca Slice Hatl. Friction Pore 

File: SS28.OWI Page 6 - 
depth - CIRCLE REJECTED 

238.88 238.88 82.42 Bottom of elrcl. exceeds allowable 
depth - CIRCLE RWEClFD 

,- rile: ~ s 2 8 . 0 ~ ~  Page 8 -----. 
No. X Y U-lght TYP. Coheslon Angle Presrurl 

-78.88 388.88 275.38 Bottom of circl. exc*rds allowabl. 
depth - CIRCLE REJECTEO 

88.88 388.88 189.33 3.518 18.63 4 
238.88 388.88 185.85 Opposite slope face - CIRCLE RWECTED 
-78.88 538.88 385.82 Bottom of circle exceeds allowable 

depth - CIRCLE REJECTED 
88.88 538.88 323.99 5.417 7.88 9 
238.88 538.88 326.64 see nessage on Next LlnmCs) 

CIRCLE DOES NOT INTERSECT SLOPE 

55.88 355.88 178.82 2.948 9.48 3 
88.88 355.88 157.54 3.261 11.35 4 
185.88 355.88 148.26 S.I M.rragc on Next LincCs) 

Last Trial Values r 6.232 37.93 281 
CLast Trial Values Shown Above Are Not Corr.ct Final Values) 
FATAL ERROR IN CALCULATINP FACTUR OF SAFETY 

SOLUTION DID NOT CONVERGE UITUIN 288 ITERATIONS 

55.88 388.88 191.33 2.812 18.37 3 
.195.88 388.88 172.28 6.993 5.88 14 
55.88 485.88 213.44 Sea Message on Next Llne(sl 

ONLY ONE SLICE G W R A T E D  - CIRCLE REJECTED 

38.88 355.08 185.85 Bettom of cirsl. exceeds allowable 
drpth - CIRCLE RWECTED 

38.88 388.88 284.88 Bottom of circle exceeds allonable 
depth - CIRCLE REJECTED 

38.88 485.88 225.59 Bottom of clrclr exceeds allowabl~ 
drpth - CIRCLE RWECTED 139.2 288.5 

18 143.7 218.7 2981.7 2 .88 33.88 
148.1 212.9 

19 148.7 213.2 42.2 2 .88 33.88 
149.2 213.5 

1 UTEXA.93 - VER. 1.288 - 2/22/98 - (CI 1985-1998 S. a. URlGHT 
Ten (18) eoplms licensed to Uoodward-Clyde Int'l - Denver. CO 

48.80 365.88 186.78 Bottom of circle exceeds aIlonablm 
depth - CIRCLE REJECTED 

55.88 365.88 178.42 2.878 9.75 3 
78.88 365.88 178.98 2.917 12.51 3 
48.88 388.88 199.14 See Mersag. on Ncxt Lln.(s) 

CIRCLE DOES NOT INTERSECT SLOPE 
Date: 8:26:2884 Time: 18:35:32 Input file: ss28.lnn 
Uhlte Tanks. Stradr-Stat. Drained, 
Unlts Ibs-ft , 
BY ISG. Date Aug 2884 78.88 388.88 184.48 3.826 12.11 3 

48.88 395.88 211.84 See Mrssag. on Ncxt LlneCs] 
CIRCLE DOES NOT INTERSECT SLOPE TABLE NO. 27 ............................................................. 

S.lsmlc Forces and Ooress Du. to Surface Pressures for * 
lndivldual S1ls.s for Conventional Computatlons or the n 

* First Stag. of Multi-Stage Computations. 14 

* (Information 1s for the Crltlcal Shear Surface In the * 
n Cas. of an Automatis Search.) M 

a 55.88 395.88 284.51 S.. Mmssag. on Nmxt Llnm(s1 
ONLY O W  SLICE GEMRATED - CIRCLE REJECTED 

78.88 335.88 198.85 3.147 11.67 7 

58.98 375.88 189.56 2.988 9.25 3 
55.88 375.88 186.99 2.831 18.14 3 
68.88 375.88 184.52 Se. M.ssage on Next Lln.(s> 

ONLY O M  SLICE GENERATED - CIRCLE REJECTED FORCES DUE TO SURFACE PRESSURES 
'I for 

Slls* Saismlo Soismlc Normal Shrar 



- Fila: SS28.OUT Page 9 ----. 
No. X Force Force Fors. Force X Y 

17 139.2 8. 211.8 0. 8. 139.2 213.5 
18 143.7 8. 212.1 8. 8. 143.7 213.5 
13 148.7 8. 213.3 8. 8. 148.7 213.5 

1 UIEXAS3 - VER. 1.288 - 2/22/90 - KC1 198571998 S. G. URIGHT 
Ten (10) C O P I ~ S  licensed tm Uoodnard-Clyde Int.1 - Denver. CO 
Date: 8:26:2884 Time: 18:35:32 Input file: ss28.lnn 
Uhlte Tanks. Steady-State Dralned. 
Units Ibs-ft , 
BY ISG, Date Aug 2804 

TABLE NO. 29 

l Information Generated During Itrratiul Solution for the Factor * 
n of Safety and Side Force Inclination by Spenccr'r Pr~scdurc * 
*******************n"nnnnnnnnnnn**nn**"n*"nn~n"n*"n*"""nnnnn"nnnnn"n 

Trial Trial 
Factor Side Forsa Iorca Hement Delta 

1t.r of Inclination Imbalance Imbalans. Delta-F Theta 
ation Safety (degrees) (lbs.3 Cft.-lbs.1 Cd.gr.es1 

1 3.08888 15.8008 .1926E+84 -.2999E+86 
First-order corrections to F and THETA ......... -.268E+88 -.168E+81 
Second-order corrsction - Iteration 1 ........ -.249E+88 -.168E+81 
Second-ordmr corrsstion - Itlrrtlon 2 ........ -.249E+08 -.168E+81 

2 2.75112 13.3953 -.1257E+82 .1822E+85 
First-order sorrrstlonr to F and M E T A  ......... -.349E-82 -.168E+81 ....~ -~ ~- ~ ~~~ ~ 

Second-order corr.stion - Iteration 1 ........ -.344E-82 -.168E+0l 
Second-order corrsstlmn - Iteration 2 ........ -.344E-82 -.168EI81 

3 2.74768 11.7959 .2242E-81 .9882E+81 
Firrt-order eorr.ctions to T and THETA ......... -.184E-84 -.256E-82 

Factor of Safety - - - - - - - - 2.748 
Side Force Inclination - - - - - 11.80 
Number of 1t.rationr - - - - - - 3 

1 UTEXAS3 - VER, 1.288 - 2/22/98 - CC) 1985-1998 5. 0. URIGHT 
Ten (183 copies Ilc=nsed to Uoodnard-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 18:35:32 Input file: ss28.inn 
Uhita Tanks. Steady-Stat- Drained. 
Units lbs-ft . 

File: SS2e.om pas. 18 - 
By ISO. Date Aug 2804 

TABLE NO. 38 
*******************n"**n"n**nnnnnnn"n"nnn"nnnnnnn"n**n*nnnnnnnn 
w Final Results tor Stresses Along the Shear Surfas* n 
n <Results for Critical Shear Surfrsr In Case of a Search.) * 

SPENCER'S PROCEDURE USED TO COHPUIE FACTOR OF SAFEIY 
Pastor of Safety = 2.748 Side Tors. Inclination r 11.88 Degrees 

--- VALUES AT CEHIER OF BASE OF SLICE- 

Total Effective 
Sllc. Normal Normal Shear 
NO. X-center Y-center Strmss Stress Stress 

CHECK SUMS - (ALL SHOULD BE SHALL) 
Sun OF FORCES IN VERTICAL DIRECIION = .88 C= .188E-821 

SHOULD NOT EXCEED .188E+83 
sun OF FORCES IN HORIZONTAL. DIRECTION = .88 C: .188E-82) 

SHOULD NOT EXCEED .180E+83 
Sun OF H O H N S  ABOUT COORDINATE ORIGIN = -8.83 C= -.883E+811 

SHOULD NOT EXCEED .188E+03 
SHEAX Sl'RENGIli/SHEAR FORCE CHECK-SVn = .08 C= .638E-03) 

SHOULD W T  EXCEED .188E+83 
1 VIUUS3 - VER. 1.208 - 2/22/98 - KC1 1985-1998 5.  0. URlGHT 

Ten (18) cmplas llc~nsed to Ueodward-Clyda Int'l - Denver. CO 
Data: 8:26:2884 Time: 18:35:32 Input film: ss28.inn 
Uhlt. Tanks. Steady-Stat. Drained. 
Units lbs-ft . 
By ISG. Date Aug 2884 

,-- File: SS28.OUT Fri AUI 27. 2804 - Pa*. 11 --, 
SPENCER-s PROCEDURE USED TO c o n p w  FACTOR OF SAFETY 
Frotor of 5af.t~ = 2.748 Side Forem Inclination = 11.88 Degrees 

-- VALUES AT RIGHT SIDE OF SLICE - 
Y-Coerd. of Fraction Sigma Sigma 

,Slice Sid. Side Fsrc. o f  at at 
NO. X-Right Force Lecatlon Height Tmp Bottom 

386. 193.2 ABOVE 
969. 193.3 .888 
1327. 193.6 .YO9 

699. 289.8 -259 
682. 289.8 .262 
11. 214.3 ABOVE 
0. -378.6 BELOU 

CHECK SUHS - CALL SHOULD BE SHALL) 
Sun OF FORCES IN VERTICAL DIRECTION = .88 C= .188E-82) 

SHOULD NOT EXCEED .180E+83 
SUM OF FORCES IN HORIZONIAL DIRECTION = .88 (= .180E-821 

SHOULD NOT EXCEED .188E+83 
Sun OF HOHENTS ABOUT COORDINATE ORIGIN = -8.83 C= -.883E+BlI 

SHOULD NOT EXCEED .180E+O3 
SHEAR Sl'REN(IM/SHEAR FORCE CHECK-SUN = .88 C= .638E-83) 

SHOULD NOT EXCEED .108E+83 

~nn*n  CAUTION mnnnn SOHE OF TIlE FORCES BETUEEN SLXCES ACT AT POINIS 

END-OF-FILE IWOUHITRED UHILE READING COHHAW 
UORDS - END OF PROBLEHCS) ASSUMED 

TABLE NO. 39 
Wn-nnn*nnnnWnnmnnm~nWIHM~W~~~M~MnnnnnMnnnnnnnmH.nWn-nnnnnnnn 
n Final Rasults for Side Forcas and Str.ssas Betwaen S1ic.s. n 
n (Results for Critical Shtar Surface in Casa of a Search.) * 
n n l n M n n l n n n n l n n m W * H M M ~ ~ W W ~ M M ~ ~ M ~ M ~ ~ M S M M ~ ~ ~ ~ ~ H ~ * M W M ~ W M H W W ~ W M ~ ~ S  





-File: PS28.OUT Page 1 - 
1 VIEXASO - VER. 1.288 - 2/22/98 - CCJ 1985-1998 S. G. URIGHT 

Ten (18) copies Ilcmnrad to Uoodward-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 11: 8:33 I n w t  film: pr28.inn 

File: PS28.OW Cri Aug 27, 2884 - Page 3 -, 
No (01 zero) pore water pressures 

All new mat.rl.1 prop=rtles defined - No old data retainad 
1 VIEXASP - VER. 1.288 - 2/22/98 - (Cl 1985-1998 S. G. URIGHT 

Tmn (18) sop1.s Ilstnscd to Umodward-Clyde Int'l - D.nver. CO 
Oat.: 8:26:2884 Tim.: 11: 8:33 Inuut file: ur28.inn TABLE NO. 1 - . .- - - . - . - 

*******************n"*"**"***"""***""*""n" 
* COMPUIER PROGRAM DESIGNATION - VIEXAS3 * 

Uhite Tanks. Steady-State Drained. 
Units Ibs-ft , 
By 150, Oat. Aug 2884 * O ~ l 9 l n l l l ~  Coded BY Stephen G. Urlght * 

* Version No. 1.280 
* Last Revision Date 2/22/90 n 
* (CI Copyright 1985-1998 5. G. Urlght * 
* A11 Rights Resrrv-d M 

***********N*******M"*Nnn"****"****nn*nn*" 

- 
TABLE NO. 15 
*********************n*n*"nn*n**n 
N NEU ANALYSlSXOMPUTATlON DATA * 
***********U********nn***"n"nn"* 

Circular Shear Surface($> *n*****************n"nnn*****nnXn**~*"**n**n*n*"nn*nnn"n**n"** 
* n 
* RESULTS OF COMPUTATIONS PERFORMED USIM THIS c o n p m n  * 
M PROGRAM SHOULD NOT BE USED FOR DESIGN PURPOSES VNLESS THEY * 
* HAVE BEEN VERIFIED BY IWEPEWENI ANALYSES, EX2ERlHENTAL * 
* DATA OR FIELD EWERIENCE. M E  USER SHOULD UNOERSTAW THE * 

ALGORITHMS ANU AHALYIICAL PROCEDURES USED IN THE COMPVIER * 
n PROGRAM AW nus1 HAVE REM) ALL DOC~EMATION FOR THIS n 
* PROGRAM BEFORE ArIWPTINO ITS USE. 3, 

* * 
M NEITHER SHINOAK S O M A R E  NOR STEPHEN G. URIGHT M 

n MAKE OR ASSUnE LIABILIIY FOR ANY UARRAHIIES. EWRESSED OR n 
IMPLIED, CONCERNIW M E  ACCURACY, RELIABILIIY, USEFULNESS * 

* OR ADAPTABILIIY OF THIS COMPUTER PROGRAM. n 
M * 
********X************n*"n*"*Nn"*****nn*nn"*nn"n*n***"~*n""**nn 

1 VIEXASO - VER. 1.288 - 2/22/90 - (C1 1985-1998 S. G. URIGHI 
Ten (181 coples l1senr.d to Uoodward-Clyde 1nt.l - Denver, CO 
Date: 8:26:2884 Time: 11: 8:33 Input file: ps28.inn 
White Tankr. Steady-State Draintd, 
Unitr Ibs-ft , 
BY ISG. Date Aug 2884 

Automatic Search Performed 

Starting Center Coordinate for Search at - 
X = 238.888 
Y : 248.888 

Required accuracy for critical sentar Cz minimum 
spacing between grid points) = 5.808 

Critical shear surface not allowed to pass below Y s 158.888 

For tht lnitlal mode of search 
all c1rcl.s pass through the point at - 

X :: 138.888 
Y = 285.888 

Search terminated after initial mode eompl*ted 

Maxlmum number of it.ratlons allowed for 
calculating th. factor of safety = 288 

TABLE NO. 2 
********************In*** 
* NEU PROFILE LINE DATA * -- 

THE FOLLOUlNO REPRESENT EITHER DEFAULT OR PREVIOUSLY DEFINED VALUES: 

PROFILE LINE 1 - MATERIAL TYPE = 1 
Existing Dam 

lnitlal trlal estimate for the factor of safety = 3.888 

Initial trlal estimate tor side force inclination = 15.888 degrees 
(Applisablm to Sp.ns.r's procmdure only1 Point X Y 

Allowed force lmbrlancc for convergeno. = 188.888 

Allowad moment imbalance for converg*nce = 188.888 

Initial trlal valuer for factor of safety (and sld. force inclination 
for Spcnscr's proeedurr) will be kept constant during search PROFILE LINE 2 - MATERIAL TYPE = 2 

Common Fill 
Maximum subtcndrd angle to be used for subdivision of the 

Point X Y sirelc into sliecr = 3.88 degrees 

Depth, of crack = .BE8 

7 File: PS28.OVT rag. 4 --, 
Depth of water in crack = .BOB 

Unit weight of water in crack = 62.488 
PROFILE LINE 3 - MATERIAL TYPE = 3 
Foundation Conventional (single-stagel computationr to be performed 

Point X Y Procedure used to computr the factor of saf.ty: SPMCER 
VIEXASO - VER. 1.288 - 2/22/98 - (C) 1985-1998 S. G. URIGHT 
Ten (181 crip1.s licensed to Uoodurrd-Clyde Int'l - Denver, CO 
Dat.: 8:26:2884 Time: 11: 8:33 Input Ill.: pr28.inn 
Uhltn Tanks. Steady-State Drained, 
Unitr lbs-ft . 
By ISG. Date Aus 2884 

TABLE NO. 16 
*************U****nn**n*n* 
n NEU SLOPE GEOMETRY DATA * All new profile lines dcflnrd - No old 1in.s retained 

1 VIEXAS3 - VER. 1.288 - 2/22/98 - CCI 1985-1990 S. G. URIGHT 
Ten (18) copies 1lcens.d to Uooduard-Clud* Int'l - Denver, CO 
Datm: 0:26:2884 Time: 11: 8:33 Input file: Ps28.inn 
Uhit. Tanks. Steady-State Drained. 
Units Ibs-ft , 
By ISG, Date Aug 2884 

NOTE - NO DATA UERE INPUT, SLOPE GEOMETRY DATA 
UERE GENERATED BY M E  PROGRAM 

Point X Y TABLE NO. 3 
* * M M * * ~ M * ~ ~ M W M ~ 1 N ~ 1 ~ * H M X ~ ~ * W M * W ~ ~ W I ~ ~ ~ ~ * ~ ~ ~ M ~ M ~ ~ ~ M M ~ ~ ~ N * ~ ~ ~ * M M ~ ~ M M ~ ~ * M  

* NEU MATERIAL PROPERTY DATA - CONVENTIONAL/FIRST-STAGE COMPUTATIONS * 
************~"*********n**M****n*W(nn**"n*****nn"****nn*nnn*n~***n**"n 

DATA FOR MATERIAL T W E  1 
Existing Dam 

Unit weight of matrrlal = 125.808 

CONVENTIONAL (ISOTROPIC) SHEAR STR-S 
Cohesion - - - - - - - - .BE8 
Frictlon angle - - - - - 28.888 degrees FATAL ERROR FOR INITIAL TRIAL CIRCLE FOR AVIOMATIC SEARCH 

SEARCH ABORED - Src Messagr on Ncrt Line(s1 
CIRCLE DOES NOT INIERSECI SLOPE No (or zero) pore water pressur~s 

DATA FOR HATERIAL TYPE 2 
Common Flll 

1 VIEXAS~ - VER. 1.288 - 2/22/98 - CC) 1905-1998 S. G. URIGHI 
Ten (18) co~les licensed to Uooduard-Clyde Int'l - Denver, CO 
Date: 0:26:2884 Time: 11: 8:33 Input file: ~s28.inn 

Unlt weight of material = 128.888 

CONVEIITlONAL CISOTI(OP1C) SHEAR Sm-S 
Cohesion - - - - - - - - .EBB 
Frlction angle - - - - - 20.888 degrees 

Uhlte Tanks. Steady-State Drained. 
Units Ibs-ft . 
By ISG, Data Au9 2884 

No (or zero) pore water Pressures TABLE NO. 17 
IWoRnATlON FOR CURRENT HODE OF SEARCH - All Circles Pars Through 

DATA FOR MATERIAL TYPE 3 
Foundation 

the F1x.d Point at X = 138.888 and Y = 285.889 

1-Stage 
Center Coordinates Factor Side Force 

of Inclination 
X Y Radius Safety (d.gr.rs1 Itmratlons 

Unit r.lght of mat.rial I 110.888 

CONVENTIONAL ~ISOTROPIC> SHEAR STRENGTHS 
Cohesien - - - - - - - - .EBB 





P.9t 5 - 
Polnt of slop. - CIRCLE REJECTED 

152.48 Center of circle is below lowest 
Polnt of slop. - CIRCLE REJECTED 

275.18 Center of circle is below low*rt 
Polnt of slop. - CIRCLE REJECTED 

61.83 O~~oslt. slope face - CIRCLE REJECTED 
185.95 Bottom o f  clrcl. exceeds allawabl. 

depth - CIRCLE REJECTED 
252.44 Bottom of circle excerds allowabl. 

depth - ClRCLE REJECTED ~ - - - - - - - - 

191.64 0~Poslte slop* fac. - CIRCLE REJECTED 
218.38 2.255 -9.48 5 
311.81 Bottom of circl. ersrcds allowable 

depth - ClRCLE REJECTED 
88.88 548.88 338.71 O ~ ~ o s l t e  S~OP. face - ClRCLE REJECTED 
238.88 548.88 349.61 1.998 -15.28 4 
388.08 548.88 418.88 Bottom of circle mxceedr allowabls 

depth - ClRCLE REJECTED 
88.88 698.88 487.57 O ~ ~ o s l t e  slop. face - CIRCLE REJECTED 
238.88 698.88 495.28 2.288 , -25.61 7 
388.88 698.88 545.64 Bottom of eircle exceeds allowable 

depth - CIRCLE REJECTED 
285.88 515.88 318.94 2.177 -21.61 6 
238.88 515.88 325.73 2.828 -13.18 5 
255.88 515.88 334.25 See Message on Next LineCr) 

CIRCLE DOES NUT INTERSECT SLOPE 

285.88 540.88 343.29 2.268 -22.86 6 
255.88 548.88 357.56 Se. Message on Ncxt LincCsl 

CIRCLE DOES NUT INTERSECT SLOPE 

205.88 565.88 367.73 See M~rrage on Ncxt Lin.<r) 
Last Trial Values = 2.443 3.74 4 
(Last Trlal Values Shown Above Are Not Correct Final Va1u.s) 
VALUE OF SIDE FORCE INCLINATION BECAME OUISIDE RAMGE OF 

FROM -88.88 TO 18.88 DEGREES 

238.88 565.88 373.63 1.987 -18.77 5 
255.80 565.88 381.88 S.. ll.ssag. on N.xt L1n.C.) 

ClRCLE DOES NOT INTERSECT SLOPE 

285.88 598.88 392.24 2.446 -23.03 5 
238.88 598.88 397.78 2.888 -23.63 6 
255.88 598.88 484.78 See Mrsrage on Next Lln.Cs1 

CIRCLE DOES NUT INTERSECT SLOPE 

215.88 558.88 355.32 2.112 -22.58 5 
238.88 558.88 359.28 1.938 -16.58 5 
245.88 558.88 363.66 See tl-ssage on Ncxt L1n.t~) 

CIRCLE DOES NUT INTERSECT SLOPE 

215.88 565.88 369.98 2.161 -22.74 6 
245.88 565.88 377.92 See Message on Next LineCsI 

CIRCLE DOES NUT INTERSECT SLOPE 

7 File: PS2B.OUT Fri Aug 27, 2884 - Page 7 - 
215.88 580.88 387.88 1.945 -22.18 6 
228.88 588.88 388.42 1.924 -18.98 6 
225.88 588.88 389.92 1.968 -14.91 5 

7 File: PS28.,OUT Page 8 
285.88 438.88 237.17 See Message on Next LlneCs) 

Last Trial Values = 1.952 3.99 
(Last Trial Values Shown Above Arc Not Correct Flnal Valuer) 
VALUE OF SlDE FORCE INCLINATION BECAME OUISlDE RANGE OF 

5 * 
FROM -88.80 TO 18.88 DEGREES 

285.88 425.88 232.43 See Messas. en Ncxt LineCs) 
Last Trial Values = 1.942 3.89 5 
(Last Trial Va1u.s Shown Abov. Are Not Correct Final Va1u.s) 
VALUE OF SIDE FORCE INCLINATION BECAME OUTSIDE RANGE OF 

FROM -88.88 TO 18.88 DEGREES 

285.80 420.88 227.71 See Message on Ncxt LIneCr) 
Last Trial Values r: 1.934 3.79 5 
(Last Trlal Values Shown Above Arc Not Correct Flnal Valuer) 
VALUE OF SIDE FORCE IKLINATION BECAME OUTSIDE RANGE OF 

FROM -88.88 TO 18.88 DEGREES 

285.88 415.08 222.99 See Message on Ncrt LlnsCs) 
Last Trial Values = 1.929 3.78 5 
(Last Trial Values Shmun Above Are Not Correct Final Valuas) 
VALUE OF SIDE FORCE INCLlNATION BECAME OUTSIDE RANGE OF 

FROM -88.88 TO 18.88 DEGREES 

285.88 418.88 218.29 5.. nc~sag. Next L I ~ S C S I  
Last Trial Values = 1.918 3.57 5 
(Last Trlal Values Shown Above A r m  Not Correct Flnal Valuer) 
VALUE OF SIDE FORCE INCLINATION BECAME OUTSIDE RANGE OF 

FROM -88.88 10 18.88 DEGREES 

215.88 410.88 221.92 1.884 -13.44 6 

205.08 485.80 213.68 S.. n.ssage on Next Lln.(rl 
Last Trial Values = 1.918 3.44 5 
(Last Trlal Valuer Shown Above Are Not Correct Final Values1 
VALUE OF SlDE FORCE INCLINATION BECAME OUTSIDE RANGE OF 

FROn -88.80 20 19.88 DEGREES 



7 Fll.: PS28.0UI Pas. 9 ----. 
zos.88 488.88 288.93 see n.ss.9. on N.X~ LI~.CSJ 

Last Irlal Va1u.s = 1.984 3.38 5 
(Last Trial Values Shown Above Are Not Correot Final Va1u.s) 
VALVE OF SIDE FORCE IKLlNAIlON BECAnE OUTSIDE RANGE OF 

FROM -88.88 TO 18.88 DEGREES 

* 295.88 335.88 284.27 See Message on Next Lln.Cs1 
Last 11-1.1 Values = 1.982 3.17 5 
(Last Trlal Values Shown Above A r m  Not Correct Flnal Va1u.s) 
VALVE OF SIDE FORCE IKLINATION BECAnE OUTSIDE RANGE OF 

FROM -88.88 TO 18.88 DECREES 

At the end of the currsnt mod* of search the most crltlcal 
circle which was found has the following valuer - 
X-center r 218.88 Y-canter = 488.88 Radlus = 218.77 
Frotor of Safety r 1.827 Sld. Force Inellnatlon = -15.81 

if**** CAUTION ***** FACTOR OF SAFE= COULD NOT BE COMPUTED FOR SOME 
OF GRID POINIS m o m  ME nINInun 

*****RESULTS MAY BE ERRONEOUS **r** 
1 UTEUS3 - VER. 1.288 - 2/22/98 - CC) 1385-1938 S. 0. URIGHT 

Ten (181 c~pler 1iccns.d to Woodward-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Time: 11: 8:33 Input file: ps28.inn 
Uhlte Tanks. Steady-State Drainmd, 
Unlts Ibr-ft . 
BY 150. Date Aug 2884 

TABLE NO. 21 
***** 1-STAGE FINAL CRITICAL CIRCLE INFORMATION ***** 
X Coordinate of Center - - - - - - - 218.888 
Y Coordinate of Center - - - - - - - 488.888 
Rldl", - - - - - - - - - - - - - - - 218.772 
Factor of Safety - - - - - - - - - - 1.827 
Sld. Iorcr Incllnatlon - - - - - - - -15.81 

bmber of s1rcl.s tried - - - - - - 147 
No. 01 clrclas F cals. for - - - - - 128 

***MU CAUTION n**** FACTOR OF SAFE= COULD NOT BE COMPUTED FOR SOME 
OF GRID POIHIS AKOUMI THE MINIMUM 

***** RESULTS MAY BE ERRONEOUS ***** 
1 IfmUS3 - VER. 1.288 - 2/22/98 - (C) 1985-1938 S. 0. URIGHT 

Ten (181 sopies Ilsrnred to Uoodward-Clyde Int'l - Denver. CO 
Dat.: 8:26:2884 Tlm.: 11: 8:33 Input film: ps28.inn 
Uhlte Tanks. Stcady-Stat. Drained, 
Units Ibs-ft . 
By ISG, Date Aug 2884 

TABLE NO. 26 
***~I*********~*********"n*n***n~~*~"*********"**********~***n 

~ 1 1 e :  ~ ~ 2 8 . 0 m  Page 10 - 
* Coordlnat., Ueight, Strength and Pore Uater Pr-ssur* I 

n Information for Individual Slices for Convrntlonal * 
* Com~utations or First Stage 01 Multl-Stage Computations. * 
* Clnformation Is for the Crltical Shear Surface In the * 
* Care of an Automatic Search.> w 
**********************"X"n**"n"n"n*n"*"*************n*n*"n***n 

Slice Slice natl. Friotl~n Pore 
No. X Y Uaight TYP- Coheslon Angle Pressur. 

241.7 191.6 
1 UTEXAS3 - VER. 1.288 - 2RZ/38 - CC) 1385-1998 S. a. URIGHT 

Ten (181 C O P I ~ S  II~ensed to Uoodward-CIYd. Int'l - Denver. CO 
Date: 8:26:2884 Tlme: 11: 8:33 Input flle: ps28.lnn 
Uhlte Tanks. Steady-State Drained, 
Units Ibs-ft . 
BY ISG, Date Aug 2884 

TABLE NO. 27 
~ ~ M ~ M ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ M ~ ~ ~ ~ ~ ~ ~ W ~ M ~ ~ ~ ~ ~ ~ * ~ ~ ~ M ~ ~ ~ ~ ~ ~ ~ * W ~ ~ ~ ~ ~ ~ ~ W W ~ ~ ~ M  

n Seismio Forces m d  Forces Due to Surface Pr.5sur.s for n 
w Indlvldual S1Ic.s for Cmnvcntlonal Comrutatlonr or the * 
I First Stage of Multl-Stage Computations. n 
n (Infermatlon is for the Critlcal Shear Surface In th. * 
* Case mf an Automatlo Search.) 
*******************nn***********~********"***"n*********"**nn 

FORCES DUE TO SURFACE PRESSURES 
Y Tor ~ - -  

Sllc. S.lsmlc S.lsmlo Normal Shear 
No. X Force Porc. Force Force X Y 

1 116.8 -181. 212.3 8. 8. .8 
2 124.2 -228. 218.5 8. 8. .O 
3 131.9 -699. 288.9 8. 8. .8 
4 142.2 - 3 3  286.3 8. 8. .a 
5 148.3 -193. 285.9 8. 8. .8 
6 154.6 -1141. 284.8 8. 8. .O 
7 162.6 -543. 281.3 8. 8. . 8 
8 178.5 -876. 193.8 8. 8. .O 
3 173.3 -547. 196.5 8. 8. .O 

18 188.6 -582. 194.1 8. 8. . 0 
11 196.3 -194. 192.B 8. 8. . D 
12 281.4 -98. 131.3 8. 8. .8 
13 286.5 -189. 131.2 8. 8. .S 
14 215.5 -262. 131.8 0. 8. .8 
15 224.5 -128. 131.8 8. 8. .O 
16 233.5 -186. 191.3 8. 8. .O 
17 248.3 -5. 191.6 8. 8. .a 

I UIEXAS3 - VER. 1.288 - 2/22/98 - CCI 1385-1398 S. G. URICHT 
Ten (18) coP1.s Ilsrnsrd to Uoodward-Clyde Int'l - Dmnver, CO 
Date: 8:26:2884 Tlma: 11: 8:33 Input fllc: ps28.1nn 
Uhlt. Tanks. Stcady-State Drained, 
Unlts Ibs-It . 
BY ISG. Date Aug 2884 

TABLE NO. 23 
********************"****n"**"**"****~***"**"n"*nn****n*"*""*~****"* 
r Information Generated Durlng Itmrative Solution for the Factor * 
* of Safety and Side Force Inclinatlon by Spencer's Procmdur* * 
*********************"n""n"n*n*n***"*****"**"*"*"**n"*n*"*""n"**nn"* 

Trlal Trlal 
Factor Sld. Force Fercl Moment D.lta 

Itrr- of Inclination Imbalanc. Imbalance Delta-F T h t a  
atlon Safety (degrees1 Clbs.1 Cft.-1bs.I Cdrgrr*r> 

1 3.88888 -15.8888 -.1276E+E5 .2964E+87 
First-order correctlonr to F and THETA ......... -.194E+81 .359E-81 
Valuer fastorcd by .258E+88 - Deltas too largm -.598E+88 .926E-82 

2 2.58888 -14.9987 -.8883E+94 .2844E+B7 
First-order corr.ctlons te F and THETA ......... -.32SE+BO .457E-81 
Values factared by .541E+BB - Deltas too Iarg. -.588E+88 .247E-81 

3 2.88888 -14.9668 -.2837E+04 .6591E+06 
Flrrt-ordmr corrections to F and THETA ......... -.183E+88 -.143E+88 
Second-order corr.etlon - Itrratlon 1 ........ -.174E+88 -.143E+88 
Second-ordcr corrlctlen - Itmratlon 2 ........ -.174E+88 -.143E+88 

4 1.82689 -15.1898 .2266E+82 -.6888E+84 
Flrst-order oorrmctlons to r a n d  THETA ......... .182E-82 .986E-81 
Second-order carrectlon - Iteration 1 ........ .182E-82 .986E-81 

5 1.82711 -15.8184 .6638E-83 -.5278E+81 
First-order corr.otlons ta F and THETA ......... -.147E-85 .62SE-83 

Factor of SaI~ty - - - - - - - - 1.827 
Side Fore* Inclinatlen - - - - - -15.81 
Wmb-r of Iterations - - - - - - 5 

1 UTEUS3 - VER. 1.288 - 2/22/98 - (CI 1985-1398 S. G. URICHT 
Ten (181 cop1.s Ilcenred to Uooduard-Clyd. Int'l - Denver. CO 
Date: 8:26:2884 Tlme: 11: 8:33 Input Ill.: ps28.1nn 
Uhlte Tanks. Steady-State Dralned. 
Unltr Ibr-ft , 
BY ISG, Date Aug 2884 

TABLE NO. 38 
*********************"**"n"***nw"*n**"****~n"*"*"***"***""**n*n 
* Flnal R.sults for Strsssrs Along the Shear Surface w 
* (R.sults for Crltleal Shaar Surface In Case 01 a Search.) * 
********************"*~***"***""***nn****"*****""**~"***""*"*"n 

SPENCER'S PROCEDURE USED TO c o n p m  FACTOR OF SAFETY 
Faotor of Safatu = 1.827 Sid. Fore. Inclinatlon = -15.81 Degrses 
- VALUES AT CENTER OQ BASE OF SLICE- 

-Total Eff.Ct1". 
Sllca Normal Normal Shrar 
No. X-cmnter Y-center Stress Str-ss Stress 

CHECK SUlS - (ALL SHOULD BE SMALL1 
SUM OF FORCES IN VERTICAL DIRECTIDN = -88 C= .338E-82) 

SHOULD NOT EXCEED .188E+83 
SUM OF FORCES IN HORIZOMAL DIRECTION r .88 C= .136E-82) 

SHOULD NOT EXCEED .188E+83 
SUM OF MOMEMS ABOUT COORDINATE ORIGIN = 4.78 C= .478E+BlI 

SHOULD NOT EXCEED .188E+83 
SHEAR STRWaTH/SHEAR FORCE CHECK-SUM z .88 C= .973E-831 

SHOULD NOT EXCEED .188E+83 
1 UTEXAS3 - VER. 1.288 - 2/2Z/38 - (C) 1985-1398 S. 0 .  URIGHT 

Ten (181 coples Ilcrnsed to Uooduard-Clyd. Int'l - Denv-r. CO 
Date: 8:26:2884 Time: 11: 8:33 Input flle: ps28.inn 
Uhitm Tanks. Steady-State Dra1n.d. 
Unlts Ibs-ft , 
BY ISG, Date Aug 2884 



TABLE NO. 39 
nnnn*nnn*nnn*nn*nn*nnnnnM*n*nn*"nn"n"*nnnn"nn"nnn"nnnnnnnnnn*nn" 
* Flnal Results for Side Forcas and Stresses Bmtw*en Sllses. n 
M CR.sults for Critical Shear Surtase in Case of a Search.) * 
****n*"*****"****n"*n*nnnnnnn*n"*nn"n*"***"n"n**nn*****n***n"*nn 

SPENCER'S PROCEDURE USED TO conpum FACTOR OF SAFETY 
Factor of Safmtv = 1.827 Sida Force Inclination = -15.81 Degrees 

Y-Coord. of Fraction Sigma Sigma 
Sllc. Side Side Force ef at at 

NO. %-Right Force Location Height TOP Bottom 

.295 

.268 

.248 

.253 

.255 
, .344 
-397 
.484 
.588 
.899 

ABOVE 
ABOVE 
ABOVE 
.938 
-972 
.825 

ABOVE 

CHECK SUHS - CALL SHOULD BE SMALL) 
SUM OF FORCES IN VERTICAL DIRECTION = .08 Cr .338E-82) 

SHOULD NOT EXCEED .180E+83 
SUM OF FORCES IN HORIZONTAL DIRECTION = .Be C= .136E-021 

SHOULO NOT EXCEED .188E+83 
SUM OF MOMENTS ABOUT COORDINATE ORIGIN = 4.78 C= .478E+BlJ 

SHOULO NOT EXCEED .188E+83 
SHEAR SRP(GI)(/SHEAR FORCE CHECK-SUM = .8O C= .973E-83) 

SHOULD NOT EXCEED .188E+83 

n n M r m  CAUTION n**** SOME OF M E  FORCES B F E E N  SLICES ACT AT POINIS 
ABOVE M E  SURFACE OF M E  SLOPE OR BELOU M E  
SHEAR SURFACE - EITHER A TENSION CRACK HAY BE 
NEEDED OR M E  SOLUTION HAY W T  BE A VALID SOLUTION 

END-OF-FILE ENCOUNTERED UHlLE REAOINO COMMM9) 
UOROS - E W  OF PROBLEHCSI ASSUMED 





,-- File: RD28.OUT Page 1 -----. 
1 UTEXAS3 - VER. 1.208 - 2/22/98 - CCI 1985-1998 S. G. URIGHT 

Ten C18I cop1.s licensed ts Uooduard-Clyde Intel - Denver. CO 
Date: 8:26:2804 Tlme: 15: 8:37 Input file: rd28.lnn 

TABLE NO. 1 
.......................................... 
W COMPUTER PROGRAH DESIGNATION - UIEXAS3 * 

Originally Coded BY Stephen G. Urlght * 
* Version No. 1.288 
* Last R.vislon Dat. 2/22/98 n 
* CCI Copgrisht 1985-1998 S. G. Uright * 
* All Rights Raserved I 
********************"*********"*******M**M 

************w********************"*****""**"********"*n**M**** 

* * 
n RESULTS OF COHPUTATIONS PERFORMED USING M I S  COMPUTER * 

PROGRAM SHOULD NOT BE USE0 FOR DESIGN PWPOSES UNLESS THEY * 
l a  HAVE BEEN VERIFIED BY INDEPEWENI ANALYSES, EWERIMENIAL * 

DATA OR FIELD EXPERIENCE. THE USER SHOULD UNDERSTAND THE 
Bt ALGORITHMS AW ANALYTICAL PROCEDURES USED IN THE COHPUTER * 

PROORAH AND nus1 HAVE READ ALL DOCUMENIATION FOR MIS * 
n PROGRAM BEFORE AIN1PTING ITS USE. w 
* ,I 

n NEITHER SHINOAK SOFIUARE W R  STEPHEN 0. URIGHT n 
* MAXE OR ASSUME LIABILIIY FOR Am UARRAhTIES. EXPRESSED OR * 
la IHPLIEO, CONCERNING THE ACCURACY, RELIABILIIY, USEFULNESS * 
n OR ADAPTAEILIIY OF THIS COMPUTER PROGRAM. w 
* 
.............................................................. 

1 VTW(AS3 - VER. 1.288 - 2/22/¶8 - CCI 1985-1998 S. G. URIGHT 
Ten (18) copies llcsnsed tm Uoodward-Clyde Int'l - Denver, CO 
Date: 8:26:2884 Tlme: 15: 8:37 Input fll.: rd28.inn 
Uhitm Tmks. Rapid Drawdown. 
Units Ibs-ft . 
BY ISG, Date Aug 2884 

TABLE NO. 2 
......................... 

* NEU PROFILE LINE DATA * 
......................... 

PROFILE LINE 1 - MATERIAL IYPE = 1 
Existing Dam 

PROFILE LINE 2 - MATERIAL IYPE = 2 
Common Fill 

Point X Y 

- File: RD2B.OUT Page 2 ----, 
3 199.758 193.300 
4 245.880 191.588 

PROFILE LINE 3 - HATERIAL IYPE = 3 
Foundation 

All new prof11e lines defined - N o  old lines rmtalnmd 
1 m X A S 3  - VER. 1.288 - 2/22/98 - CCI 1985-1998 S. G. URIGHT 

Ten C18I coples I1crns.d to Uoodward-Clyde Int'l - Denvmr, CO 
Dat.: 8:26:2884 Tim.: 15: 0:37 Input flle: rd28.inn 
Uhite Tanks. Rapid Drawdown, . 
Unlts Ibs-ft , 
By ISO, Date Aug 2084 

- . - - - . . - . - 
********************n***"M******""""*""*n"n""""*n*n**"*"*"*"*"**""""** 
* NEU HATERIAL PROPERIY DATA - COMIEMIONAWIRST-STAGE COMPVIATlONS * 
DATA FOR MATERIAL IYPE 1 
Existing Dam 

Unlt weight of material = 125.888 

CONVENTIONAL CISOlXOPICl SHEAR STRENGTHS 
Coh.sion - - - - - - - - 588.888 
Frlctimn angle - - - - - 19.888 degrees 

Pore water pressures deflned by ~lezometric Ilna 
Hrmber of the plmzommtrio linm usrd r 1 
N~gatlv. pore ~rmssures set to Zero 

DATA FOR MATERIAL IYPE 2 
Common Fill 

Unlt w-lght of materlal n 128.888 

CONVENIIONAL CISOIROPICI SHEAR SIRMOTHS 
Cohesion - - - - - - - - 580.889 
Prlctlon angle - - - - - 19.888 degrsms 

Par. water pressurms def1n.d by piezommtrlo line 
I4nmb.r of the plezom.trlc Ilne used = 1 
Negative por8 pressurms smt to ZarO 

I-- Flle: RD28.OUT Frl Aug 27, 2884 - Page 3 - 
CONVENTIONAL CISOTROPICI SHEAR STRENGTHS 
Cohesion - - - - - - - - .EBB 
Friction angle - - - - - 38.888 drgr=er r 

Pore *.tar ~ r e s s u r ~ s  defined by plezometrio llne 
Number c.f tht ~ieromctrlc Iln. used = 1 
Negative Porl pressures set t o  zero 

A11 new mat-rial ~ r o ~ e r t l e s  deflned - No old data r.tained 
1 UTEXAS3 - VER. 1.288 - 2/22/98 - CCI 1985-1998 S. G. URIGHT 

Ten Cl01 copies Ilcensed to Uooduard-Clyd. Int'l - Denver. CO 
Data: 8:26:2884 Time: 15: 8:37 Input film: rd20.inn 
Uhlt. Tanks. Rapid Drawdown. 
Unlts Ibs-ft , 
BY 1%. Datm Aug 2884 

TABLE W. 5 
..................................................................... 
w NEU PIEZOMETRIC LINE DATA - COWENIIONAL/TIRST-STAGE COMPUTATIONS * 
*******************"***********X*********"*"**"******"*****"*"***""** 

Line 
No. Polnt X Y 

1 - Unit weight of water = 
1 1 .BE8 
1 2 123.888 
1 3 124.088 
1 4 130.880 
1 5 149.258 
1 6 199.750 
1 7 245.888 
1 0 380.88B 

All new piczometric lines dmflned - No old lines retained 
UTEXAS3 - VER. 1.280 - 2/22/98 - CCI 198s-1998 S. G. URIGHT 
Ten Cl8I cop1.s licensed to Uooduard-Clyd* Int'l - Denver. CO 
Date: 0:26:2884 Tim.: 15: 8:37 Input file: rd28.inn 
Uhit. Tanks. Rapid Drawdown. 
Unlts Ibs-ft , 
By ISG, Data Aug 2804 

TABLE NO. 15 
w******************************** 
n NEU ANALYSIS/COHPUIATION DATA * 

Circular Shear Surf*ceCsI 

Automatic Search Performed 

Starting Center Coordinat* for Search at - 
X : 238.888 
Y : 248.888 

R=eulred assuracu for crltlsal center C= minimum - - 
spaclng between grid points) = 5.888 

Crltlcal shear surface not allowed to pass below Y = 158.888 

- Film: RD28.OUI Page 4 - 
For the initlal mod. of search 
a11 c1rcl.s pars threugh the Point at - 

X = 199.758 
Y = 193.380 

Searsh terminated after Initlal mode cemplctcd 

Haxlmum number of iteratlans allowed for 
calculating the factor of safety = 288 

----- - 
M E  FOLLOUING REPRESENI EIMER DEFAULT OR PREVIOUSLY DEFINED VALUES: 

Initlal trial estimate for the factor of safnty r 3.088 

Initla1 trlal ertimat. far side force lnclinatlon = 15.000 degrees 
CA~pIlcable to Spencer's Procedure only) 

Allowed forom Inhalane. for convergence = 188.888 

Allowed moment imbalance for convergence = 180.888 

Initlal trlal values for factor of safmty (and side fmrce inclinatl~n 
for Spencer's procedur.I will he kept constant during search 

Haxlmum subtendad angle to b. used for subdlvlsl~n of the 
circle into slices : 3.88 degrees 

Depth of crack = .880 

Depth of watar in crack r .888 

Unit weight of water In crack r 62.488 

Conventional (slngle-stag-) computations to be performed 

Pr~cedure used to compute the factor of safety: SPWCER 
UTEXAS3 - VER. 1.288 - 2/22/38 - CCI 1985-1998 S. 0. URIGHT 
Ten C181 copies 1icens.d to Uooduard-Clrde Int'I - Denver, CO 
Datm: 8:26:2884 Tlme: 15: 8:37 Input file: rd28.inn 
Uhlt. Tanks. Rapid Drawdown. 
Unlts lbs-ft . 
By ISO. Date Aug 2884 

TABLE NO. 16 
........................... 
n NEU SLOPE GEOHETRY DATA * 

NOTE - NO DATA HERE INPUT. SLOPE GEOMETRY DATA 
WERE GENERATED BY THE PROGRAM 

Slepe Coordinates - 
DATA FOR MATERIAL IYPE 3 
Foundatlon Point X Y 





RD28.OVT Page 5 
3 111.758 213.588 
4 126.758 213.588 
5 149.258 213.588 
6 199.758 193.308 
7 245.888 191.588 
8 388.888 191.588 

-SO - VEX. 1.288 - 2/22/98 - KC1 1985-1998 S. G. URIGHT 
Ten ti81 copi.s licensed to Uooduard-Clyde Int'l - Denver, CO 
Data: 8:26:2884 Time: 15: 8:37 Input film: rd28.inn 
Uhlt. Tanks. Rapid Drawdown. 
Units Ibs-ft , 
BY ISG, Date Aug 2884 

- - File: RD28.0m Fri Aug 27. 2884 -Page 7 ----. 
188.88 248.88 58.78 1.729 -7.98 6 
285.88 248.88 46.99 18.746 -13.81 19 

155.88 215.88 49.73 Center of clrcl. falls outride of 
surr-nt w i d  - Grid re-inltialir~d 

TABLE NO. 17 
lrPORMATlON FOR CURRENI MODE OF SEARCH - A11 C1rcl.s Pass Through 
the Fixad Point at X = 199.758 and Y = 193.388 ----------- -- 

1-stag* 
Center Coordinates Factor Side Force 

f Inclinatlnn 
X 1 Radius Safetu (degrees) Iterations 

98.88 158.15 Center of circle Is below lowest 
point of slope - CIRCLE REJECTED 

98.80 187.64 C ~ n t c r  of circle is below lowest 
point of slope - CIRCLE REJECTED 

98.88 287.75 Center of circle Is below lowest 
point of slop. - CIRCLE REJECTED 

248.88 128.53 Bottom of clrcl. exceeds allowable 
depth - CIRCLE R E J E m D  

248.88 55.64 28.881 -1.39 38 
248.88 186.28 Bottom of circle exceeds allowabl~ 

depth - CIRCLE REJECTED 
398.88 230.28 See llrssage on Next Lln.Cs> 

HOT IhTERSElX SLOPE 
88.88 

CIRCLE DOES 

At the end of the current mode of search the mDIt critical 
circle whish was feund has the following values - 
X-center = 188.88 Y-center = 225.88 Radius n 37.35 
Fastor of Safety = 1.661 Side Force Inclination = -7.78 
UTEXAS3 - VER. 1.288 - 2/22/98 - KC) 1985-1998 S. G. URIGKT 
Ten Cl81 cop1.s licensed to Uoadwrrd-Clude 1nt.l - Denver, CO 
Data: 8:26:2884 Time: 15: 8:37 Input fll.: rd28.inn 
Uhite Tanks. Rapid Drawdown. 
Units Ibr-ft . 
BY ISG, Date Aug 2884 

-- - 
388.88 398.88 265.88 Bmttom of cirel. rxs..ds allowabla 

depth - CIRCLE REJECTED 
88.88 548.88 366.88 Se. llessag. on Next Lln.(sl 

CIRCLE DOES HOT INTERSECT SLOPE 

238.88 548.88 348.82 3.868 -8.56 5 
388.88 548.88 398.76 Bottom of circll rxcrrdr allowable 

depth - CIRCLE REJECTED 
88.88 698.88 518.93 SIR ll=rsage on Next Lin.Cs> 

CIRCLE DOES HOT IhTERSECT SLOPE 
TABLE NO. 21 . . 
nnnnn 1-STAGE FINAL CRITICAL CIRCLE lNFORnAT1ON nxnnn 
X Coordinate of Center - - - - - - - 188.888 

239.88 698.88 497.62 4.355 -7.16 5 
388.88 698.88 528.39 See Mcsrag. on Next Llnnts) 

Last Trial Values = 183.888 -15.13 281 
(Last Trial Values Shown Above Art Not Corrsst Final Values1 
FATAL ERROR IN CALCULATINO FACTOR OF SAFETY 

Y Coordinate of Center - - - - - - - 225.888 
Radius - - - - - - - - - - - - - - - 37.349 
Factor ef Saf.ty - - - - - - - - - - 1. 661 
Side Force Inclination - - - - - - - -7.78 

Number of circler tried - - - - - - 98 
No. of circler F calc. for - - - - - 79 

1 UTEXAS3 - VER. 1.288 - 2/22/98 - KC1 1985-1998 5. 0. URIGHT 
Ten (18) copier licensed to Uoodward-Clud. Int'l - Denver, CO - ,-- File: RD2B.OVT Page 8 
Datc: 8:26:2884 Tim.: 15: 8:37 Input $11.: rd28.inn 
Uhite Tanks. Rapid Drawdown, 
Units lbs-ft . 
BY lSG, Datc Aug 2884 

SOLUTION DID NOT COWERGE U I M I N  288 ITERATIONS 

IABLE NO. 26 
*********n*n**n****nnnnnnnnnnnnnn"nnnnnnnnnnnInnn*nn"nnnnXn*nn 
n Coordinate. Height. Strength and Pore Uatrr Prersur. n 
n Infarmation for Individual Slices for Convsntional n 
* Computations or First Stage of Multi-Stage Computations. n 
* (Information is for the Critical Shear Surface in th. n 
* Car. of an Automatic Starch.) w 
mnnnnMnnnMmnnn*M*nSMHMMM~~IMMM~M~nnnnnnnnnMnmMnnnn~nnMMMMnnwnn 

Slice Slic8 natl. Friction Pore 
No. X Y Height Trpe Coh.slon Angle Pr~ssure 

1?7.44 Center of elrcl. falls outride of 
current w i d  - Grid re-initialized 

166.1 198.3 
28 167.8 198.8 3523.5 3 .a8 38.88 1823.4 

167.9 189.7 
1 LITEXAS3 - VER. 1.280 - 2/22/38 - tC1 1985-1998 S. G. URIGHT 

Ten (181 cop1.s licensed to Uoodrard-Clud. Int'l - Denv~r. CO 



- File: R020.0UI Page 9 
Oat.: 8:26:2004 Tlm.: 15: 8:37 Input file: rd20.lnn 
Uhlta Tanks. Rapid Draudoun, 
Unlts Ibs-ft . 
BY 150. Datm Aug 2004 

TABLE NO. 26 
wn****n***nn*nn**~*wnn"nw"nnnn"nn"n"wn"nn""""n""n"nwwnnnwww""n 

n Coordlnat.. Umlsht. Str-ngth and Pore Uater Prmsrur. n 
n Inlormatlon for lndivldual S1lc.s for Conv.ntiona1 w 

Comp~tatl~ns or Flrst Stag. of Multl-Stage Computations. w 
* (Information Is for the Crltlcrl Shear Sur1.c. In the n 
n Gas. 01 an Automatic Search.> n 
*n*n**n****n*nn*nn*wwnnnn"**n*wnn*w"*nwn*""w"*"ww"*nnnn*"nn"nw 

Sllc. ~ l l c e  natl. Frlctlon Por. 
No. X Y Height IMP* Cohaslon Angl. Prmssur. 

36 195.2 190.9 899.2 2 580.00 19.00 261.9 
196.1 191.3 

37 197.0 191.8 553.3 2 500.00 19.00 165.3 
197.9 192.2 

38 198.7 192.7 208.5 2 500.80 19.00 64.1 
199.6 193.2 

39 199.7 193.2 2.3 2 500.00 19.00 6.2 
199.8 193.3 

1 V N U S 3  - VER. 1.288 - 2 / 2 M B  - CC1 1985-1998 5. 0. URlOHT 
Ten (101 copies Ilcenred to Uooduard-Clyde 1nt.l - Denver, CO 
Data: 8:26:2004 Time: 15: 8:37 Input flle: rd20.inn 
Uhlte Tanks. Rapid Draudoun, 

TABLE m. 27 
M n M n M W * W * * * * * ~ ~ * ~ ~ * W W ~ ~ ~ ~ ~ W ~ ~ ~ W ~ W W ~ ~ W W ~ M ~ ~ ~ W M ~ M M W ~ W W * * n m W M W n n  

w Selsmlc Forctr and Forces Due to Surface Pressur*s fer w 
14 Indlvldual Sllcrr for Convrntional Computations or th. n 
w First Stag. of Multl-Stag. Com~utatlonr. n 
w CInfnrmatlon is for the Critlsal Shear Surface In the n 
w Case of m Automat10 Searsh.1 n 
*nn~**n**w*~*~***~**n*nnw**nn"*nnXnn"nnw"wwn"wwwwwwn"nn*wnnnw 

FORCES DUE TO SURFACE PRESSURES 
Y for 

S11c. Seismic Seismic Normal Shear 
No. X Force Force Force Force X Y 

38 198.7 0. 193.2 0. 0. . 0 
39 199.7 8. 193.3 0. 0. . 8 

VIEXIS3 - VER. 1.208 - M Y 9 8  - CC) 1985-1998 5. 0. URlGHT 
Tmn (101 cop1.s 1lc.nr.d to Uoodward-Clyde Intel - Denver. CO 
Date: 8:26:2804 Tlm.: 15: 8:37 Input file: rd20.lnn 
Uhlt. Tanks. Rapld Drawdown. 

, Fll.: RD20.OVI Frl Aug 27, 2004 - P19. 11 - 
Unlts Ibs-ft . 
BY ISO, Datm Aug 2804 

TABLE NO. 29 
w n ~ m ~ w ~ ~ * * n ~ w w ~ w w n n n w w n - - m n n n * n w n * w n ~ n n ~ n n m ~ n ~ * n w ~ w n ~ ~ n ~ w w m w ~ w ~ w m ~ n ~  
n Intormrtlon 0-nerat.d Ourlng Itcrativ. Solution for the Faotor w 
w ef Safatu and Sld. For-. Inollnatlon bu Sp.nc.r'r Procmdur. n 
wnnnn*wnnwnnnnnwwn*nnww~*nnnw*nnmwnnnwnnnw~*w~**nnwww*n~wnwn~n~n~~ww 

Trlal Trial 
Fastor Sld. Force Force Moment Delta 

Iter- of Incllnatlon Imbalance Imbalans* Delta-F Theta 
atlon Safety Cd.qr.es1 CIbs.1 <It.-lbs.1 Cd=gr..s> 

1 3.00000 -15.0000 -.9634E+04 .2189E+07 
First-order corrections to F and M E I A  ......... -.187E+01 -.42SE+01 
Va1u.s factored by .268E+BB - Deltas too large -.500E+00 -.114E+01 

2 2.50080 -16.1381 -.C574E+04 .1404E+07 
Flrst-order corrections to F and TIIEIA ......... -.599E+00 -.114E+02 
Values factored by .757E+00 - Deltas too large -.453E+00 -.859E+81 

3 2.04696 -24.7325 -.3667E+83 -.4045E+05 
Clrst-order corrections to F and M E I A  ......... -.48ZE+08 .148E+02 
Va1u.s factored by .581E+BB - Deltas too large -.280E+00 .859E+01 

4 1.76647 -16.1381 .5152E+03 -.1797E+86 
First-order corrsctions to F and THETA ......... -.951E-01 .678E+01 
Seeond-order corr~ctlon - Iteration 1 ........ -.795E-81 .678E+01 
Second-order correction - Iteration 2 ........ -.794E-01 .678E+81 
Second-order correction - Iteratlon 3 ........ -.794E-01 .678E+01 

5 1.60789 .-9.3579 -.2458E+02 -.5295E+04 
First-order corr.ctions to F and THETA ......... -.270E-81 .164E+01 
Smcond-order =orr*ction - Iteratlon 1 ........ -.263E-81 .164E+01 
Srcond-erdcr correction - Iteration 2 ........ -.263E-01 .164E+01 

6 1.66884 -7.7169 -.2785E-01 -.9692E+82 
Firrt-order corrections to F and THETA ......... -.238E-03 .162E-81 
Second-order corr~ctlon - Iteration 1 ........ -.237E-03 .162E-01 

7 1.66868 -7.7007 -.1205E-02 .3198E+00 
First-order corrections to F and M E I A  ......... .553E-07 -.940E-05 

Faotor of Safety - - - - - - - - 1.661 
Sld. Force Inclination - - - - - -7.70 
Wmber ef It*ratlons - - - - - - 7 

1 UTEXAS3 - VER. 1.208 - 2/22/98 - CC1 1985-1998 5. O. URlGHT 
Ten <I01 soples Ilcenscd to Uooduard-Clyde Intel - Denver. CO 
Date: 8:26:2084 Tim*: 15: 8:37 Input file: rd20.inn 
Uhit. Tanks. Rapld Draudoun. 
Units lbr-ft . 
BY ISO, Date Aug 2084 

TABLE W .  38 
*n**~*****~**n**nnn*Mnw*w*www"nw"nn"wwnn~*w"w*wn"w*"*www"*"nwnn 
* Flnal Results for Stresses Along the Shear Surfac. 
* <Results for Critlcal Shear Surface In Cas. of a Search.) w 
***nnn******nn*n**nInMnnn*www"w"*"nwnwwn~nw"n"n"wnn"n~w"w"w"*w 

- File: RD20.OVI Page 12 - 
SPENCER~S PROCEDURE USED m c o n p m  FAcmR OF smEn 
Factor of Safety = 1.661 Side Force Incllnatlon = -7.70 Degre.5 

- V U W S  AT CEHI'ER OF BASE OF SLICE------ 

Total Effe~tlv. 
s11c. Normal Normal Shear 

No. X-c-nter Y-center Strsss Strtss Stress 

CHECK SIMS - CALL SHOULD BE SUUL) 
SIM OF FORCES IN VERTICU DIRECTION = .00 C= .199E-021 

SHOULD NOT EXCEED .100E+83 
SUM OF FORCES IN HORIZONTAL DIRECTION = .El C= .559E-021 

SHOULD NOT EXCEED .188E+03 
SIM OF MOMENTS M O W  COORDINATE ORIGIN = -.38 C= -.376E+001 

SHOULD NOT EXCEED .I00E+03 
SHEAR STRENGlW/SHEAR FORCE CHECK-SUM = .00 C= .923E-031 

SHOULD NOT EXCEED .100E+83 



i ~ X A S I  - VER. z.aea - znz/ge - CCI igss-19~a s. a. URIGHT 
Ten C18I sopi.. licensed to Uoodrard-Clyde Int'l - Denver. CO 
Data: 8:26:2884 Time: 15: 8:37 Input file: rd28.ir.n 
Uhitm Tanks. Rapid Draudown, 
Units Ibs-ft , 
BY Isa. Date AUS 2884 

TABLE M. 39 
X M M * * M n n M * % M M n * X * M M M H M H * W M M M M M ~ ~ H * M W M M ~ M M ~ n ~ n W ~ ~ I * ~ M X W M ~ W n M ~ W M M  

M Final Results for Side Forces and Stresses Between S1is.s. * 
n CRasults for Critical Shear Surface in Car. of a Search.) * 
WMM*MnnnnMnn*m*MnWMnM~%MWXMMM~nMnMMMWMMWMMWnMnnnMMM~M*MM~MmmWMMN 

SPENCER'S PROCEDURE USED TO c o n p m  FACTOR or sum 
Fastar of Safety I 1.661 Side Force Inelinatinn = -7.78 Degrees 

------ VALUES AT RIGHT SIDE OF SLICE 

Y-Coord. of Fraction Sigma Sigma 
Slice Side Sid. Fore. of at at 
No. %-Right lorem Location Height Tor Bottom 

.476 

.495 

.543 

.626 

.788 
-991 

ABOVE 
BELOU 
BELOU 
BELMI 
B a o u  
BELOU 
.848 
.a94 
.I09 
.I28 
.I51 
.I78 
.186 
.281 
.214 
.226 
-237 
.247 
.256 
.265 
.268 
.276 
.283 
.287 
.288 
.286 
$297 
.388 - File: RD28.OUT P a w  14 - 

35 194.1 3793. 192.1 .321 -56.7 1574.6 
36 196.1 2417. 192.5 .337 14.9 1377.3 
37 197.9 1172. 192.9 .368 188.9 1151.1 
38 199.6 118. 193.3 .394 198.2 898.2 
39 159.8 8. 193.3 .588 .a . 8 

CHECK SUtlS - CALL SHOULD BE SHALL) 
SUtl OF FORCES IN VERTICAL DIRECTION r .88 Cr .199E-821 

SHOULD NOT EXCEED .18BE+83 
SUtl OF FORCES IN HORIZOMAL DIRECTION = .81 C= .559E-021 

SHOULD NOT EXCEED .188E*83 
Sun OF HOn!ZNIS ABOUI COOr(OlN4TE ORIGIN = -,38 C= -.376E+BBI 

SHOULD NOT EXCEED .180E+83 
SHEAR SIRENGM/SHEAR FORCE CHECK-SUtl = .88 C= .923E-03) 

SHOULD NOT EXCEED .188E+83 

WSIIM* CAUTION nxwnn FORCES BETWEEN SLICES ARE NEGATIVE AT POIMS 
ALOtU THE UPPER OW-HALS OF THE SHEAR SURFACE - 
A TENSION CRACK HAY BE EeEDED. 

r*rwr CAUTION n u n *  S M E  OF THE FORCES BEmEEN SLICES ACT AT POlMS 
ABOVE M E  SURFACE OF THE SLOPE OR BELOU THE 
SHEAR SURFACE - EITHER A TENSION CRACK HAY BE 
MEDED OR M E  SOLUTION HAY NOT BE A VALID SOLUTION 

END-OF-FILE E N C O W R E D  UHILE READIW CORHAMI 
UORDS - ENU OF PROBLMCSI ASSUHED 



Appendix G.3 
Sliding and Overturning Stability Analyses 



Descriptiox~ and Purpose 

To determine the relative Factors of Safety for sliding and overturning during the PMF event. 

EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: FCDMC 

Project Name: White Tanks No. 3 

ProjecffCalculation Number? 23443698 

Title: Stability Analyses - Sliding and Overturning at Maximum Dam Section (Soil Cement) 

Total Number of Pages (including cover sheet): 9 

Total Number of Computer Runs: 1 

Prepared By: KYoung Date: August, 2004 

Checked By: Ed V / / l a n r ,  Date: R,/,~, /GY 

Design Basis/References/Assumptions 

Assumptions: 
1. Soil cement portion shall act as a free-standing structure and be treated as a concrete gravity 

dam. Aesthetic fill, Holocene fill, and cutoff walls shall be ignored. [Conservative] 
2. Downstream tailwater, aesthetic fill, Holocene fill, and soil loading shall be ignored. 

[Conservative] 

Sliding FS = 2.1 
Overturning FS = 2.0 + FOR PMF EVENT 
Resultant Force Location at 2 1.7' from downstream toe 
With the most conservative case used, dam section meets all safety criteria established by the US Bureau 
of Reclamation and the US 

Calculation Approved By: 
Project ~ a n a ~ e r m a t i  

/ 

Revision No.: Revision Description: Approved By: 

0 Project Managermate 

U s  URS Den:Geocivil\General\Forms (CalcCover Sheet.doc) (814f2004 1:02 PM) 
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FCDMC -White Tanks No. 3 
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Maximum Dam Section 
Stability Analysis 

Soil Cement Section 
FCDMC -White Tanks No. 3 



Maximum Dam Section 
Stability Analysis 

Soil Cement Section 
FCDMC -White Tanks No. 3 

Crest Width (C) - 

DATA FOR SOIL CEMENT SECTION 

Crest Width - C 
Upstream Slope - Su 
Downstream Slope - Sd 
Maximum Height - H 
Freeboard - Hf 
Unit Weight of Soil Cement 
Pleistocene - Soil Cement 
Interface Friction Angle 

DATA FOR SEDIMENT 

Sat. Unit Weight of Sediment 
Friction Angle for Sediment 
Thickness of Sediment 

DATA FOR HOLOCENE 

feet 
no units 
no units 
feet 
feet 
pcf 

degrees /' 

pcf 
degrees 

/ 
feet 

Sat. Unit Weight of Holocene 110 pcf (Assumed same as sediment) 
Friction Angle for Holocene 25 degrees (Assumed same as sediment) 

/ 

Thickness of Holocene 0 feet 



Maximum Dam Section 
Stability Analysis 

Soil Cement Section 
FCDMC -White Tanks No. 3 

WEIGHT OF SOIL CEMENT SECTION (Wsc) 

Crest Width (C 4 

Weight of Soil Cement (Wsc) = 0.5* C+(Su*H+Sd*H+C)]*H*Unit Weight of Soil Cement 
Wsc = 135625 Ibs 2 
Distance from downstream toe (dsc = 0.5*C+Sd*H 
dsc = 26 feet 2 
Righting Moment (Msc) = Wsc dsc 
MSC = 3526250 ft-lb / 

Weight of Water (Ww) = 0.5*(wf)*Su*62.4*(H-Hf) - 

Ww = 20386 Ibs ( 

Mwl = 925528.03 ft-lb / 



Maximum Dam Section 
Stability Analysis 

Soil Cement Section 
FCDMC -White Tanks No. 3 

UPLIFT PRESSURE 

Uplift Pressure (Wup) = 0.5*(H-Hfp2.4*(C+Su*H+Sd*H) 
Wup = 53539 Ibs 
Distance from downstream toe (dup) = (2/3)*(C+Su*H+Sd*H) 
d u ~  = 34.7 feet / 

Crest Width (C 

Freeboard 
4 

A 

O;erturning Moment (Mup) = Wup * dup 
Mup = 1856025.6 ft-lb / 

Downstream Slope 

LATERAL EARTH PRESSURES 

Max. Height (H) 

Crest W~dth  (C d 

f 

At Rest Earth Pressure Coefficient ko= (I-sin(phi)) 
ko = 0.6 
At Rest Earth Pressure (Po)= 0.5*(ko*(Soil Unit Weight - 
Po = 0 Ibs 
Distance from downstream toe (do) = (Hh + Hs)13 
do 0.0 feet 
Overtuning Moment (Mo) = Po * do 

Freeboard A 

0 ft-lb 

Max. Heig'lt 
Sediment thickness 

--".-...-...--- 
Holocene thickness 

(H) 

$ do (Hhl f 



Maximum Dam Section 
Stability Analysis 

Soil Cement Section 
FCDMC -White Tanks No. 3 

HYDROSTATIC PRESSURE 

Crest Width (C) 

Hydrostatic Pressure (Pw) = 072.4*(H-Hf)*(H-Hf) 
Pw = 33977 Ibs 
Distance from downstream toe (dw) = (H-Hf)13 
dw = 11 feet / 
Overturning Moment (Mw) = Pw 
MW = 373745 ft-lb 



Maximum Dam Section 
Stability Analysis 

Soil Cement Section 
FCDMC -White Tanks No. 3 

STABILITY AGAINST SLIDING 
Driving Force (Fwving) = Hydrostatic Pressure (Pw) 
Fddving = 33977 Ibs 
Shear Resistance (Fresistance) = Lateral Earth Pressure (Po) + (Weight of Water (Ww) +Weight of Soil Cement (Wrc) - Uplift Pressure (Pup))lan(interface friction angle) 
Fresirtance = 71704 Ibs 

Factor of Safety against Sliding (FOSslding) = Shear Resistance (Fresistance)lDr'iing Force (Fwving) 

Fossi~dhp = 2.1 

STABILITY AGAINST OVERTURNING @ DOWNSTREAM TOE 
Driving Moment (Mdriving) = Moment due to hydrostatic pressure (Mw)+Moment due to upliR pressure (Mup) 
Mdriving = 2229770 R-lb 
Resisting Moment (Mresistance) = Righting Moment due to Soil Cement (Msc) + Righting Moment due to Wedge of Water (Mwi)+Moment due to earth pressure (Mo) 
Mresidance = 4451778 R-lb 

Factor of Safety against Overturning (FOSovertming) = Righting Moment (Mresistance)lDriving Moment (Mdriving) 

FOSoverturnhg = 2.0 

LOCATION OF RESULTANT FORCE 

Net Moment (Mnet) = Moment due to Soil Cement (Msc)+Moment due to Water Wedge (Mwr)-Moment due to uplift (Mup)- 
Moment due to Hydrostatic Pressure (Mw) + Moment due to Lateral Earth Pressure (Po) 
Mnet = 2222008 14-lb 
Net Vertical Force (Fv.net) = Weight of Soil Cement (Wsc)+Weight of Water Wedge (Mwi)-Uplift Force (Pup) 
Fv,net = 102472 Ibs 
Location = Mnet/Fv.net 

Location = 22 feet (distance measured from downstream toe) 
Lower Limit of Middle Third = (C+H'Su+HgSd)13 
Lower Limit of Middle Third = 17.33333 
Upper Limit of Middle Third = (C+H4Su+H'Sd)*(2/3) 
Upper Limit of Middle Third = 34.66667 
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Settlement Analyses 
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9 - static Deformation Analysb. 4 t EMBANPClMENT D N S  

PATTERNS .OF DEFORMATIONS 

.9 The general pattern of deformations of embankment dams is shown on figures 1 through 3. From these 

I figures, it can be seen that the general pattern for the maximum section of the dam for the upstream 
surface is down and upstream; while, thc downstream surface moves down and downstream. On the 
other hand the crest of the dam moves down and 'upstream during first filling and down and downstream 

I 
I: as reservoir water begins to penetrate the dam. Surface movements at the abutments contain an 

additional horizontal componen) of movement into the valley. Furthermore along any vertical line drawn 
thraugh the dam at any point the distribution of deformations at the end of construction is roughly 
parabolic and post construction settlements result in a shift in this distribution at the dam crest. The 
shifi remains almost constant to an approximate elevation where the weight of fill above this elevation is 
sufficient to drive the material to saturation. Below this elevation the amount of shift gradually reduces 
to a value of'zero at the foundation contact. The post constructioo shift in settlement is primarily due to 

I the dissipation of excess pore pressures developed within the dam during construction. The post , 
construction shift in horizontal movements is mostly due to embankment material elements adjusting to 

'1 the newly imposed stress distribution. 

i \ 

! The magnitudes of horizontal deformations (into and down valley) are relatively small compared to the 

[ a  vertical settlement. The exact ratio between the magnitudes varies with geometry, dam zoning, and 
material properties. In practice it is common to analyze the vertical settlement and assume that if the 
settlemcna are in an acceptable range then the horizontal displacements will also be acccptable. This 
assumption is only valid so long as careful attention is given to foundation shaping, strength of materials 
left in the foundation, and embankment zoning. 

the embankment crest. Orten this estimate can be performed by applying simple guidelines that have 
been de~~loped  from observations of existing embankments. When cracking of the impervious core is of 
major concern, it is normal practice to perform some basic settlement calculations in order to decide 
.whether a mote complex analytical study needs to be performed or whether to simply incorporate more 
defensive design features. For the design of appurtenant structures, such as outlet works bridges, which 
may have some piers or footings founded on the embankment and some founded on rock, the guidelines 
used to estimate settlements of sballow footings located near the crest of the dam are the same as for 

settlement calculations are generally suacient. 

, 
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PROCEDURES 

'. For moderate to high risk dams or dams exceeding 200 feet (60 rn), the '1.0 percent rule" alone is often 
considcrcd insuficicnt analytical treatment of the deformation problem beyond preliminary camber 

I .  
design. Given the recent advances in mathematical computing power the first impulse of many analyst$ 
is to perform a rather complex finite element study; however, at this time these studies are both time ' 

consuming and expensive to perform. For these reasons and others associated with material modelling 
and boundary element selections, ii is advisable to first perform a conservative and rather inexpensive 
one-dimensional (1-D) settlement analysis. The 1-D analyses presented in this chapter will yield no 
information on tensile stresses which can cause cracking, but the results are useful in determining 
whether or not excessive differential sethements within the ernbaokmea are a potential a d  provide n 
convenient cross check to determine the applicability for the "1.0 percent rule" in camber desiga If the 
1-D analysis indicates excessive differential settlements are a potential problem then a fmite element 
analysis may be. justified for evaluating crackin8 potential. If 1-D settlement calculations sifl~cantly 
excecd 1 percent then the camber design should be based on a 1-D analysis. 

The 1-D analyses may be performed using one of three methods. Fust, a log-linear relationship between 
vertical stress and axial strain may be developed for the various embankment materials' from laboratory 
tests and for foundation materials using a variety of laboratory or in situ test methods. Second, the 
stress-strain plots of odometer tests performed on specimens of the various foundatio-n and embankment 
materials may be used directly, to dkermine the settlements. And third, for embankment materials' a 
parabolic equation of settlement distribution may be used. All three of these methods are presented in 
detail in appendix B. The method chosen for any particular analysis depends on whetheg post 
construction settlements or differential settlements are of most concern. For example, if camber design 
is being studied then methods one or two should be performed. Whereas, if differential settlements 
within the embankment are the major concern then method three is appropriate for the embankment 
material and either method one or two is appropriate for the foundation materials. The advantage of 
rnelhod three over methods one and two is that settlernents.at various elevations within the embankment . 

may be more rapidly estimated. The disadvantage of method three is that post construction settlements 
cannot be dctsrmined with this method. , 



TABLE 3.25 

VALUES OF N; 
(Giroud, 1970) 

D/ L 
z/& O 0.1 0.2 113 0.4 ,0.5 213 1 1.5 2 2.5 3 S 10 - 
0 0.000 0.039 0.135 0.173 0.187 0.202 0.219 0.235 0.244 0.247 0.248 0.249 0.250 0.250 0.250 
0.2 0.000 0.022 0.042 0.062 0.070 0.079 0.091 0.103 0.110 0.112 0.113 0.114 0.115 0.115 0.115 
0.4 0.000 0.009 0.018 0.028 0.033 0.038 0.045 0.054 0.059 0.061 0.062 0.063 0.063 0.063 0.063 
0.5 0.000 0.006 0.013 0.020 0.023 0.027 0.033 0.040 0.044 0.046 0.047 0.047 0.048 0.048 0.048 
0.6 0,000 0.005 0.009 0.014 0.017 0.020 0.024 0.029 0.033 0.035 0.036 0.036 0.037 0.037 0.037 
0.8 0.000 0.002 0.005 0.008 0.009 0.011 0.013 0.017 0.020 0.021 0.022 0.022 0.023 0.023 0.023 
1 0.000 0.001 0.003 0.004 0.005 0.006 0.008 0.010 0.012 0.013 0.014 0.014 0.015 0.015 0.015 
1.2 0,000 0.001 0.002 0.003 0.003 0.004 0.005 0.006 0.008 0.009 0.009 0.009 0.010 0.010 0.010 
1.4 0,000 0.000 0.001 0.002 0.002 0.002 0.003 0.004 0.005 0.006 0.006 0.006 0.007 0.007 0.007 
1.5 0.000 0.000 0.001 0.001 0.002 0.002 0.002 0.003 0.004 0.005 0.005 0.005 0.006 0.006 0.006 
1.6 0.000 0.000 0.001 0.001 0.001 0,001 0.002 0.003 0.003 0.004 0.004 0.004,0.005 0.005 0.005 
1.8 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.002 0.002 0.003 0.003 0.003 0.004 0.004 0.004 
2 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.002 0.003 0.003 0.003 
2.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.002 
3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 
4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1s 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -0.000 
20 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -0.000 
50 0.000 0.000 0.000 0.000 0.000 0.000 -0.000 0.000 0.000 -0.000 0.000 0.000 0.000 0.000 -0.000 

For a poin t  a t  a d i s tance  x fram, t h e  edge 
C:N& on t h e  a x i s  NOX (Fig.3.33), Giroud (1969) 
gives t h e  fo l l a r i ng  so lu t ion  f o r  t h e  hor izonta l  
displacement pz: 

' As i n  Sect ion 3.4.1, t h e  so lu t ion  f o r  t h e  
corner  of  a rectangle of proportions 211/b may be 
obtained by taking ha l f  t he  value of pz f o r  x=9.. 

The r e s u l t s  in this sec t ion  can be ccanbined wit 
those  i n  Sect ion 3.4.1 t o  give t h e  r e s u l t s  f o r  a 
t rapezoida l  d i s t r i bu t i on  of loading. For t h e  par- 
t i c u l a r  c a se  when t h e  loading va r i e s  l i n e a r l y  acros: 
t h e  rectangle t o  zero a t  one edge, expressions and 
graphs f o r  the v e r t i c a l  s t r e s s  a r e  grven by Gray 

expressions fo r  t he  hor izonta l  and she; 
s e s  by Ambraseys (1960) and graphs and expressit 

displacement by Stamatopoulos (1959). 

3.4.3 VERTICAL EMBANKMENT LOADING 
(Fig.3.34) 

Ve r t i c a l  su r f ace  displacements pZ have been 
evaluated f o r  s eve ra l  po in ts  by Giroud (1968b). 

Influence f a c t o r s  KO, e t c  f o r  t h e  seven 
poin ts  marked in Fig.3.34 a r e  shown i n  Figs. 3.35 t o  
3.41. 

I n  all  cases 

Expressions f o r  t h e  in f luence  f a c t o r s  KO (centre) 
and Kc(corner) a r e  as follows: 
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FIG. 3 . 3 7  Displacement Influence 
Factors  s. (Giroud, 1968). 



---- -- """ l-' 

Very dense 10 000-30 000 478-1,. ., 
Loess 300-1200 14-57 
Sand i 

--" ""- I r L V  

Dense 100-1700 48-81 

Sand and gavel 
Loose 1000-3000 48-144 
Dense 20004000 96-192 

Shale 3000-300 000 144-14 400 / 
Silt 40-400 2-20 

I 

Table 2-7 Typical range of values for Poisson's ratio p 

Type of soil P 

Clay, saturated 0.4-0.5 

Clay, unsaturated 0.1-0.3 

I 
I 

Sandy clay 02-0.3 fop bhl fe ~ ~ i f l ~ ~  M e  ? 
silt ,.,,, 7 -&IJ,AJPG 

I 

SOIL MECHANICS IN FOUNDATION ENGINEERING 67 

Table 2-6 Typical range of values for the static 
stress-strain modulus E, for selected soils 
Field values depend on stress history, water content, 
density, etc. 

E, 

Soil ksf M P ~  

Clay 
Very soft 50-250 2-15 
Soft 100-500 5-25 
Medium 300-1000 15-50 
Hard 10-2000 50-100 
Sandy 500-5000 25-250 

Glacial till 
Loose 200-3200 10-153 

' Dense 3 0 ( ~ ~ i ~ m  1 ~ ~ 7 2 0  
Mn 

Silty 150-450 7-21 
Loose 2 ( X L C M  ~n ?A 

- 

" J , " x.0 i l r ,  
Sand (dense) 0 . 2 4  use L) = 0,330 

Coarse (void ratio = 0.4-0.71 n 15 

I 
Fine-grained (void ratio = 0.4-0.7) 0.25 

Rock 0.1-0.4 (depends somewhat on I 
1 type of rock) 

Loess 0.1-0.3 ! 
Ice 0.36 

I 

Concrete 0.15 
j 



Vsuhs  clastf3cation spkms devdoped for carbonapx~~~ soils a d  mks, 
summized by Burnett and Ep@s 131, do not lend theansck to as8 fbr the 
cakanms soils of the Southwestern Unit& States becam they t ~ e n  

' 

dcrelopod for sedhuqw deposits tatha &an secmdarp depoQitioo of cat- 
~ A s i m p ~ s y s t e m , s h ~ t v n i n ~ ~ ' c a ~ g t h e ~ ~ \ i s &  . / ( m d ~ ) d t b e ~ w e S t ~ f m d n r e r d h l c r r r d g r t r m g t 6 h u b a n  
developed by the fint e o f s  ' It has -been found that &Is / in majunction rit6 Ua-tSon ma a - .asnip I tirmdrt.rrctorr.nddktEn~uDireatxdintbefoIIawtng,k&ac- 

! totyfqren*~purposes. 
i .. 
j -IS& " 

I 
' ' Clius 1 calcareous soits in the South- United States wen  formed h 
the environment of appmbately the past I2 000 pars and possess 

' hi@y moi~tate-st* propaties which distingdsh them from old& 
calcrueduj deposits. These distjnch properties place them in the categorg 
of " w g "  so& as described by a number of authors [a-231. Class 1. . 
s d s  me predominantly Iow-gradient alhrv3al fan dqmdts and alhrrial 

* 
$ 9  . . 

O J  c .ce H/emtwd 

There file, E rhot.H 
ref&& 0 e r i w  s&,&fQ&, 
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l k d = 6 . 9 0 ~  
1 w = 47.9 kP& 
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N = St025 
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Appendix G.5 
Seismic Analysis 



Seismic Exposure Evaluation 
Dam Safety Program 

Flood Control District of Maricopa County 

Submitted to: 

Flood Control District of Maricopa County 
Phoenix, Arizona 

- - 

Submitted by: 

AMEC Earth & Environmental, Inc. 
Phoenix, Arizona 

May 2,2002 

AMEC Job No. 0-117-001 122, Task 2 



Flood Control District of Maricopa County 
Seismic Exposure Evaluation 
Dam Safety Program 
Flood Control District of Maricopa County 
AMEC Job No. 0-1 17-001 122, Task 2 
May, 2002 

Note: 
Deterministically-derived values presented in red. 

TABLE 4 

Recommended Peak Horizontal Acceleration 
Seismic Exposure Evaluation 

Dam Safety Program 

- 

Map ID 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

- 16 
17 
18 
19 . 
20 
21 
22 

Source 

Background 
Sugarloaf Fault 
Background 
Background 
Background 
Background 
Horseshoe Fault 
Background 
Background 
Background 
Background 
Background 
Sugarloaf Fault 
Background 
Background 
Sugarloaf Fault 
Sugarloaf Fault 
Background 
Background 
Sugarloaf Fault 
Background 
Background 

' Facility Name 
, - . -  

, .  , A  

Adobe Dam 
Apache Junction FRS 
Buckeye FRS No. 1 
Buckeye FRS No. 2 
Buckeye FRS No. 3 
Casandro Wash Dam 
Cave Buttes Dam 
Dreamy Draw Dam 
Guadalupe FRS 
Harquahala FRS 
McMicken Dam 
New River Dam 
Powerline FRS 
Rittenhouse FRS 
Saddleback FRS 
Signal Butte FRS 
Spook Hill FRS 
Sunnycove FRS 
Sunset FRS 
Vineyard FRS 
White Tanks FRS No. 3 
White Tanks FRS No. 4 

Recommended 
PGA (%g) 

10 
15 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
10 
10 
14 
13 
10 
10- 
10 
10 
10 



Appendix G.6 
Soil Cement Beam Analysis 
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Client: 1 2),rra 0-& */&I W P ~  &-py, 4tProject Name: ~ A J  r 

Project/Calculation Number: 2 3 44 3 7 4 ,  0 0 3 I L 
Title: S%%- % 
Total Number of Pages (including cover sheet): 13 

Total Number of Computer Runs: 6 
Prepared by: "r~:a~r& Aw.4~ Date: g - d  -d 
Checked by: ben;n' le %j4 Date: R/~7& 

ke*dJyJC 

Description and Purpose: 7 

Design Basis/References/Assumptions \ rJdU.Ln"4 

- Calculation Approved by: 1 e;ngnr- h k - q- 9 - 4  
Project Managermate 

Revision No.: Description of Revision: Approved by: 

Project Managermate 

J:\QA\QA-DEMReview & Checks & Forms\Calculations 4.7-2.doc 



An analysis was performed to determine the maximum theoretical length that the I/ 
soil-cement section could span if a depression or hole developed in the foundation, 
potentially caused by erosion. Conservatively, the soil-cement section was modeled 
as a simply supported, uniformly loaded beam. Laboratory test results were used to 
estimate the modulus of elasticity, unit weight, and compressive strength as 1,000 
ksi, 125 pcf, and 1,000 psi, respectively. 

The only load considered in the analysis was the dead weight of the soil-cement 
section. Span lengths varying from 20 feet to 80 feet were evaluated a n d p  shear 
stresses, moments, and displacements were determined at 2-foot intervals along each 
beam. The maximum tensile stress in each span was also determined based on the 
standard beam flexure relationship. The maximum tensile stress was compared 
with a typical range of tensile stress for soil-cement materials. This range was based 
on two publications (Portland Cement Association (PCA, 1988) and the U.S. Bureau J 
of Reclamation (USBR, 1990)), which compared the tensile strength of concrete with 
the compressive strength of concrete. Based on these publications, the limits for the 
allowable tensile strength of concrete that was used in the analyses ranged from 10 
percent of its compressive strength (100 psi) to 5 times the square root of the its 
compressive strength (158 psi). Based on these allowable ten ile stress limits, the S soil-cement section is estimated to span about 61 to 76 feet. The actual length that 
this material could span is most likely somewhat less due to anticipated shrinkage 
cracking since the above analysis only considers intact soil-cement material. The 
analyses are included as Appendix G6, which includes plots of shear, moment, and 
displacement for the various span lengths. Appendix G6 also includes a plot of span 
length versus tensile strength in which the calculated tensile strength is shown along 
with the estimated allowable range of tensile strength. 

References: 

Design Standard No. 13, Embankment Dams, Chapter 13, Soil-Cement Slope J 
Protection, U.S. Bureau of Reclamation, 1990. 

Portland Cement Association (PCA, 1988), Design and Control of Concrete v" 
Mixtures, Thirteenth Edition. 



- Calculation Check - SJD 

L Vmax Mmax ' Dmax SigmaMax 
240 1356 81 360 0.00025 10.74035 
480 271 2 325440 0.004005 42.96142 
720 4068 732240 0.020277 96.66319 
960 5424 1301 760 0.064087 171.8457 
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. . .  Total Equiv. Uniform Load - wl 

R - V  . . . . . . . . .  
vx . . . . . . . . . .  
M max. ( a t  center ) . . . .  

RI - V i  . . . . . . . . .  

W Wx' 
vx . . . . . . . . . .  ---- 

2 3 12 

3. SIMPLE BEAM-LOAD INCREASING UNIFORMLY TO CENTER 

R = V  . . . . . . . . .  



WHITE TANKS 
SIMPLY SUPPORTED BEAM - TENSILE STRESS EVALUATION 

Constants 1 
Uniform Load = w 11.3 klin /, 

* Modulus = E 1000 ksi / 
* Moment of lntertia = I. 1.95E+09 in4 / 
* Distance from neutral axis to outer most fiber = c 257.42 in / 

I 
X-Section Dimensions f 

Width at crest = b l  10.0 Ft * 

Width at base = b2 52.0 Ft " , 
Height = d I 35.0 Ft 



WHITE TANKS 
SIMPLY SUPPORTED BEAM -TENSILE STRESS EVALUATION 

Determlne shear, moment, and displacement at varylng locations along the beam 

Constants I 
' Uniform Load = w 11.3 klin 
' Modulus = E I 1000 ksi 

Moment of lntertla = I 1.95E+09 in4 

Ispan Length I 240 Ilnches I I I 

/ 

SpaqLength 1 720 llnches 1 
I I I 

x, feet Ix. inches Ishear. kips IMpment, in-kips lDisplacement. inch 
n l  nnn l  n W  n 



Shear Force 

Distance from Support (x), inches 



Moment 

0.00 100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00 

Distance from Support (x), inches 



Displacement 

Distance from Support (x), inches 



TENSILE STRESS FOR SIMPLY SUPPORTED BEAM 

40 50 60 

Span Length, Feet 

+ Min Allowable Stress Limit 
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CALCULATION PACKAGE NO. H-1 
' EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: Flood Control District of Maricopa County 

Project Name: White Tanks 

Project/Calculation Number: 23443748.003 12 

Title: Principal Spillway Structure Seismic Stability Analysis 

Total Number of Pages (including cover sheet): 17 

Total Number of Computer Runs: NA 

Prepared By: Harold Blair Date: 7/28/2004 

Checked By: Steve Dominic $ Date: 812012004 

Description and Purpose 
Verify structural stability of proposed principal spillway configuration under seismic loading conditions. 

* Design Basis/References/Assumptions 
Structure component breakdown for determination of seismic loads generally consistent with approach 
presented in NRCS TR 68. Added mass for water load developed based on Westergaard methodology. 
Peak acceleration based on attached report from AMEC Earth & Environmental dated May 2,2004. 

Resultant peak base tension of 205 psi is judged to be minor and not significant enough to incorporate 
foundation anchors into design. Factor of safety for buoyancy computed as 2.5 under normal pool 
conditions. 

Calculation Approved By: Toaa R'  c n q S h h  4-L 9/9/0(f 
Project Managermate 

Revision No.: Revision Description: Approved By: 

* Project Managermate 

White Tanks Principal Spillway Design 

URS 
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All attenuated peak ground accelerat 
Values in red are the maximum calc~ered. 
'''see Figure 3. 
Attenuation Relationshi~s 4, 
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TABLE 4 

Recommended Peak Horizontal Acceleration 
seismic Exposure Evaluation 

Dam Safety Program 

Note: 
Deterministically-derived values presented in red. 
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Casandro Wash Dam 
Cave Buttes Dam 
Dreamy Draw Dam 
Guadalupe FRS 
Harquahala FRS 
McMicken Dam - - A ". . 
New River Dam 
Powerfine FRS - 
Rittenhouse FRS 
Saddleback FRS 
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Spook Hill FRS 
Sunnycove FRS 
Sunset FRS 
Vineyard FRS 

I White Tanks FRS No. 3 
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. Titie12, Ch. 15 Arhona A d t n i n M c  code " . . . 
. . 

Departnient of Water Resources 

The stabiity analysis shall use undraiued strengths 
or strength parametem foi ali saturated materials. 

c. The applicant shall perform an d y s i s  of the 
upstnam slope s$ibity for a partial pool with 
steady seepage considering the reservoir level that 
pmvides the lowest factor of safety. 

d A stability analysis is dot nquired for low hazard 3. 
potential dams if the owner or the owner's engineer 
demonstrates that conservative slopes and compe- 
tedt materials are included in the design. 

2. Seismic f f tqui ienb 
a The applicant shall determine the seismic character- 

istics of the site as pres& in subsection (A)(6). 
b. The applicant shall determine the liquefaction rms- 

mptibiity of the embankment, foundation, and abut- 
ments. The applicant shall use standad penetration 
testing, m e  penetration testing, shear wave velocity ' 

mcamrements, or a combination of these methods to 
make this determination, The appticant shall com- 
pute the minirmrm W r  of safety against liquefbc- 
tion at specific points and make a detemhation of 
whethq the o v N  site Is subject to liquefaction. 

c. The applicant shall determine the safety of the dam 
under seismic loading wing a pseudo static stability 
analysis, computing the minimum factor of safety if 
the e m b b n t ,  foundation or abutment is not sub- 
ject to liquefaotion and bas a maximum peak accel- 
eration of 02g or less, or a ma*imum peak 

mum factor of safety against overtopping can be no 
less than 2.5, detemhed bj dividing the total pra 

.ag earth- freeboard by tbO dmated vertical set- 
tlement in: feet. The applicant shall determhc the 
total vertical settlement by adding She settlement 
values of the Ppstream and downstream slopes. 
i The mhhum Eactor of safety in a pseudo static 

analysis is less tfran 1.0; 
ii. An etnbadment, foun&tion, or abutment is 

not subject to liquefaction, bas a maximum 
peak acceleration of more than OSg or a maxi- 
mmn peak accelektion of mom than 035s and 
consists of clay on a clay or bedrock founda- 
tion; or 

iii. The embankment, foundation or abytment is 
subject to liquefaction. 

e. The applicant shall perform a Liquefaction analysis 
to establish appmimate boundaries of liquefiable 
zones and physical characteristics of the soil foltow- 
ing liquefaction for an embankment, foundation, or 
abutment subject to .tiquefacdon. The applicant shall 

perform an analysis of the potential for flow liqw- 
faction. 

f. Other, more sophisticated analytical procedures may 
be nquired by the Director for sites with high seis- 
micity or low strength embankment or foundation 
soils. 

Miscellaneous Design Requirements 
a The design of any significant or high hazard poten- 

tial dam shall provide seepage collection and pre- ' 
vent Internal erosion of piping due to emhnhent  
cracking or otha causes. 

b. The Director shaUreview the filter and permeab'ity 
design for a chimney drain, drain blanket, toe drain, 
or outlet conduit ater  diaphragms on the basis of 
unique site chamteristics. 
i. The minimum thidmess of an internal diain is 3 

feet. 
ii. The rrrinimum width of a chimney drain is 6 

feet. 
iii. The applicant shall filter match an internal 

drain to its adjacent material. 
iv. The applicant shall design internal &aim with 

sufficient capacity for the arpected drainage 
t&hout the use of drainpipes using only natural 
granular materials. . 

c. The use of a geosynthetic is not p d t t e d  ia a 
design if it s m s  as the sole defense ag- dam 
failure. The use ofgeotextiles and geonets as a filter 
or dmin material or a geomembranc lmer is permit- 
ted only in a location that is easily accessl%le for 
repair or if its excavation cannot create an unsafe 
condition at the dam. A geosyntheticliner is allowed 
under special conditions and in specific situations if 
it is subject to monitoring and redundant safety con- 
trols. The Director may impose conditi~m, includ- 
ing monitoring appropriate to .the hazard 
classification, inspection, and necessary repairs, 
each performed every S years. 

d. The applicant shall use annoring on any upstream 
slope of an embankment dam that impounds watk 
for more than 30 days at a time. If the appUcant uses 
rock riptap,' it shall be well-graded, durable, sized to 
withstand wave action, and placed on a well-graded 
pervious sand and gravel bedding or geotextile with 
filtering capacity for the sito. 

e. The applicant shall the downstream slopes 
and groins of an embankment dam fium aosion. 

f. The minimum width of the top of m embankment 
dam is equal to the stxuchd height of the dam 
divided by S plus an additional 5 feet. The tequired 
minimum width for any embankment dam is 12 feet. 
The maximum width for any embankment dam is 25 
feet. 

E[istorfcal Note 
New Section adopted by final mlemakiag at 6 A A R  

2558, effective h e  12,2000 (Supp. 00-2)). 

'. . 

Supp. 00-2 . ' Page 68 . . . June 30,2000 
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CALCULATION PACKAGE NO. H-2 
EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: Flood Control District of Maricopa County 

Project Name: White Tanks 

Project/Calculation Number: 23443748.003 12 

Title: Principal Spillway Structure Wall Strength Design 

Total Number of Pages (including cover sheet): $ -9 

Total Number of Computer Runs: NA 

Prepared By: Harold Blair w Date: 7/28/2004 
ly ' 

Checked By: Steve Dominic Date: 812012004 

Description and Purpose 
Determine strength requirements for the principal spillway riser walls. 

@ Design BasislReferences~ssumptions 
Working stress design utilized for determining reinforcement requirements consistent with approach 
presented in NRCS Engineering Handbook, Section 6. 

Review included the following recommendations: 

1. Add check for horizontal bending across 4-foot span of riser structure: &,af\e+cd 

2. Add silt load, as appropriate, for computing reinforcement requirements. O * ) L ~  ok j'b& 
3. Add shear check calculation or state okay by inspection for completeness of calculations, Mp~e&J b j  ' 

Design results in #6 O.C. EW, 
Calculation Approved By: sm9-0Y 

Project Managermate 

Revision No.: Revision Description: Approved By: 

* Project ManagerIDate 
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MOMENTS AND REACTIONS FOR RECTANGULAR PLATES 

FIGURE 4.-Plate fixed along three edges, 

Moment = (~oef f ic ien t ) (pb ' )  

Reaction (Coeff ic ient) (pb)  

moment a n d  reaction coejicients, Load 

w - I 

POSITIVE SIGN CONVENTION 

IV, u n i j o m l y  varying loud. 
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CALCULATION PACKAGE NO. H-3 

CALCULATION COVER SHEET 

EXHIBIT 4.7-2 

Client: Flood Control District of Maricopa County 

Project Name: White Tanks 

Project/Calculation Number: 23443748.00312 

Title: Principal Spillway Structure Trashrack Sidewall Strength Design 

Total Number of Pages (including cover sheet): 2 

Total Number of Computer Runs: NA 

Prepared By: Harold Blair N Date: 7/28/2004 

Checked By: Steve Dominic \-bV ' Date: 8/20/2004 

Description and Purpose 
Determine strength requirements for the principal spillway trashrack sidewalls. 

a Design Basis~eferenceslAssumptions 
Working stress design utilized for determining concrete shear and reinforcement requirements consistent 
with approach presented in NRCS Engineering Handbook, Section 6. 

Shear is adequate at trashrack sidewall connection to supporting riser walls. Minimum steel requirement 
result in #5 bars and 12" O.C. 

Calculation Approved By: ~ ; ~ ~ ~ ~ k  q-q-d‘f 
Project ManagerIDate 

Revision No.: Revision Description: Approved By: 

a Project ManagerIDate 
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CALCULATION PACKAGE NO. H-4 
EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: Flood Control District of Maricopa County 

Project Name: White Tanks 

Project/Calculation Number: 23443748.003 12 

Title: Principal Spillway Structure Cover Slab Strength Design 
r j c *  

Total Number of Pages (including cover sheet): ,.4 d 

Total Number of Computer Runs: NA 

Prepared By: Harold Blair Date: 7/28/2004 

Checked By: Steve Dominic Date: 8/20/2004 

Description and Purpose 
Determine strength requirements for the principal spillway cover slab. 

Design Basis/References/Assumptions 
Working stress design utilized for determining reinforcement requirements consistent with approach 
presented in NRCS Engineering Handbook, Section 6. Live load of 100 psf utilized in accordance with 
NRCS TR30. 

Remarks/Conclusions/Results 

Review included the following recommendations: 

1. Add shear check calculation or state okay by inspection for completeness of calculations.@'& $@' - 
Design results in #5 bars at 12" O.C. EW, EF. 

/ 
Calculation Approved By: \we kiflqsbL\~L 31s l a  y 

-A Project ManagerIDate 

Revision No.: Revision Description: Approved By: 

Project ManagerJDate 
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I I Table 1. Coefficients (K, k, j, p) for Rectangular Sections 
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'"Balanced steel ratio" oppiier lo problemr~involuing bending only. :s 
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CALCULATION PACKAGE NO. H-5 
EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: Flood Control District of Maricopa County 

Project Name: White Tanks 

Project/Calculation Number: 23443748.003 12 

Title: Principal Spillway Structure Trashrack Design 

Total Number of Pages (including cover sheet): 4 

Total Number of Computer Runs: NA 

Prepared By: Harold Blair Date: 7/28/2004 

Checked By: Steve Dominic l\qp Date: 812012004 

Description and Purpose 
Design structural steel members for the trashrack and verify open area configuration against maximum 
allowable flow velocities. 

* Design BasislReferenceslAssumptions 
Working stress design utilized for determining channel section for trashrack members. Flow rate 
through trashrack of 250 cfs provided by URS Phoenix design team. 

C10X25 channel utilized for trashrack bars. Peak velocities through bars computed as 2.13 fps less than 
2.5 fps allowable velocity. 

Calculation Approved By: 
Project Managermate 

Revision No.: Revision Description: Approved By: 

Project Managermate 

-- ~ 
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CALCULATION PACKAGE NO. H-6 
EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: Flood Control District of Maricopa County 

Project Name: White Tanks 

Project/Calculation Number: 23443748.003 12 

Title: Principal Spillway Structure Footing Strength Design 

Total Number of Pages (including cover sheet): 3-5 
Total Number of Computer Runs: NA 

Prepared By: Harold Blair I Date: 7/28/2004 

Cheeked By: Steve Dominic $8"' Date: 8/20/2004 

Description and Purpose 
Determine strength requirements for the principal spillway footing. 

0 Design BasislReferenceslAssumptions 
Working stress design utilized for determining reinforcement requirements consistent with approach 
presented in NRCS Engineering Handbook, Section 6. 

Remarks/ConclusionslResults 

Review included the following recommendations: d)b 
1. Add shear check calculation or state okay by inspection for completeness of calculations.~'l 

Design results in #8 bars @ 12" O.C. EW, EF 

- 
Calculation Approved By: (hop kw~ynk 4 s/q /oY 

Project ~ a n a ~ e r m a t e '  

Revision No.: Revision Description: Approved By: 

a Project Managermate 

White Tanks Principal Spillway Design N\P~cn\21u3748-Wh~DDT~bbFRSbY\5\5bb00\~0 O ~ C * w l ~ l l o n ~ ~ A n d y . r D D . 1 ~ \ 5 t u C t w ~ S S R l ~ ~ I F ~ g I S t ~ h h D ~ C  S h n L d a  

URS 



URS 
p' W". 

Page - of - 
.'/ 

Job ,j 4 {{D 8'Y \ 
W l l i  -' -. 

Project No. - S h e e t  of 

Reference 

J J' yec. * j ) ]  r l , ! j  

i 

-5- 'ir.,.-. @/ 
G-7 - . ;r ,, - ,db, <7 6 2 7 - /  1 *I." .. 

q , ~ i t - 6  - & ~ D H  R / / ~ f l : e ~ / a L  

. 8 e c d / c e  is & = 1 0 ~ ~  

As= Pr d% & =. / z "  
/<-- \\ 

%@'5 - - - , d,Jg&y /' / dr;j / p 4 = A 9  '? T ~ L S  
I, 

d/p= 7 , + $ / N  
1 6 ma,x/ ,/ k w  

08 
0 f$lc/(iqess Q ~ S  ~~mrc -  

&f / l  hqse s h  C/ {crG.,$$/ / q  ~ , & ~ C d d  
O 9  I/SC , ~ , b  @v 05 R - i&flre~W r o n e  

@ 
.,&kt$' $/ Y ~ L ; ~ T ; J '  t4e 

/41e/Yo4 ~ / q f -  
&r t5.5 5+e' - flR 

- 





6.4-2 

ts 4.2 Design Codes and Cri ter ia :  

4.2.1 General code t o  be Used. The American Concrete Inst 
t u t e  Standard "Building Code Requirements fo r  Reinforced Concrete" (A 
318-77), Appendix B - Alternate Design Method i s  used a s  the design c 
f o r  working s t r e s s  design except as  modified i n  4.2.2. 

3.2.2 Other Design Cr i t e r i a  

pression i n  f lexura l  members is: f c  = 0.40 f i .  

(c) Members subjected t o  bending and d i rec t  
s ive  force, i n  which the eccentr ic i ty  (e = M/N) is not l e s s  than tha 
ing balanced working s t resses ,  a r e  designed on the  bas i s  of recogniz 
of  cracked sections.  The t ens i l e  s t e e l  may be s t ressed t o  . i t s  allow 
the concrete s t r e s s  may not exceed its allowable value. 

(d) In doubly reinforced f lexura l  members, t 
l a r  r a t i o ,  ES/Ec is  used t o  transform compression reinforcement for  
computations. 

(e) The minimum c lear  concrete cover over r e  
is  two inches, except when concrete i s  deposited on o r  against earth 
mum c l ea r  concrete cover is  three inches. However, i n  s t ruc tura l  de 
s labs  or  beams without web reinforcement, the distance from the surf 
concrete t o  t he  center l ine of the  nearest reinforcing s t e e l  may be t 
2-1/2 o r  3-1/2 inches, as  the case may be, t o '  simplify the detemina 
e f fec t ive  depth, fo r  a l l  bars one inch o r  less  i n  diameter. 

Consideration should be given t o  increasing the  cover when a concre 
is exposed t o  high veloci t ies  and the  water car r ies  abrasive materi 

I both (orthogonal) directions i n  a l l  concrete s labs  and walls, exce 
one gr id of reinforcing is required i n  concrete l in ings  of trapezo 
This s t e e l  serves e i ther  as  pr incipal  reinforcement o r  as  ternperat 
age reinforcement. The m i n i m  s t e e l  areas f o r  s labs  and walls ha 
equal t o  o r  l e s s  than 32 inches, i n  each face and in-each direction 
as  the  r a t i o ,  pt, of reinforcement area, As, t o  gross concrete area 
follows : 

1. The s t e e l  i n  the d i rec t ion  in  whic 
tance between expansion o r  contrac 

- does not exceed t h i r t y  fee t ,  

dt = 0.002 i n  an exposed face 

pt = 0.001 i n  an unexposed f 

Revised 12-80 
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CALCULATION PACKAGE NO. H-7 

CALCULATION COVER SHEET 

EXHIBIT 4.7-2 

Client: Flood Control District of Maricopa County 

Project Name: White Tanks 

Project/Calculation Number.: 23443748.003 12 

Title: Impact Basin-Hydraulic Design 

Total Number of Pages (including cover sheet): 19 

Total Number of Computer Runs: NA 

Prepared By: Michael Johnson Date: 7/25/2004 

Checked By: Harold Blair Date: 811 312004 

Description and Purpose 
Determine the size of the impact basin based on hydraulic requirements. 

Design Basis/References/Assumptions * The impact basin hydraulic sizing is based on requirements of NRCS Technical Release No. 49. 

The basin is adequate to handle the design flows of 250 cfs 

Sheets by HKB are enclosed as an independent check on the elunents of the impact basin. 

Please note the following related to the attached reference-The quantities of steel and concrete shown do not apply. A cover 
between the pipe outlet and baffle is not provided as required in the statement, paragraph 5, page 3, TR 49. Wing walls are not 
included on the basin as shown on NRCS standard dwg., ES-187. Drains should be placed in the walls of the impact basin. 

Calculation Approved By: '\'*+ Rj\4Sm Q / ~ / o Y  
--L Project ManagerDatk ' 

Revision No.: Revision Description: Approved By: 

Project ManagerIDate 

N:\Projects\23443748~White~Tanks~FRSRS3\SubOO\lO.O~Calculations~Analyses~Data\H&HUmpact Basin-Hydraulic Design.doc 
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U. S. Department of Agriculture 
Soil Conservation Service 
Engineering Division 

Technical Release No. 49 
Design Unit 
March 29, 1971 

CRITERIA FOR TIIE HYDRAULIC DESIGN OF IMPACT BASINS 
ASSOC- WIYH FULL l W W  IN PIPE CONDUITS 



This technical release presents the recommendations on impact basins 
taken from the  Bureau of Reclamstion publication Hyd-572 - "Progress 
Report No. XI11  - Research Study on S t i l l i n g  Basins, mergy Dissipa- 
tors,  and Associated Appurtenances - Section 14, Modification of 
Section 6 ( s t i l l i n g  Basin f o r  Pipe o r  Open Channel Outlets - Basin KC)"- 
dated June, 1969, by G. L. Beichley. These recommendations are pre- 
sented here as c r i t e r i a  for impact basins associated with fulL pipe 
f l o w  and pipe diameters from 1.5 t o  5.5 feet ,  Inclusive. 

Using the Ej-drawings included in this t e c h n i c d  release, the pmpor- 
tioning of the impact basin and the r iprap s ize  may be obtained. 

This technical release was prepared by John A. Eirevard of the  Design 
UnLt, Design Branch at Hyattsville, Maryland. 
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Drawing 
NO 
I 

133-186 

Engineering Standmd Drawings 

T i t l e  

STANDARD PLANS : Standard Impact Basins 
Schedule Showing Drawing Numbers, Volumes of Concrete, 
and Weights of Steel  

IMPACT BASINS: General Layout and Hydraulic Design 

ES-188 IMPACT BASINS: Recommended Basin Widths f o r  Various Pipe 
Diameters and Design Dischazges 

ES-189 IMPACT WINS : Recommended Riprap Sizes 



A 5 cross-sectional area of pipe, f't2 

D = pipe diameter, ft 
V 

F z Froude number = 
( 6 5 6 )  = j2 

g =_ acceleration of gravity, f t / sec2  

Q = design dischaxge, c f s  

S s minimum recommended DS0 r iprap  size, inches 

v e pipe flow velocity, f t / s ec  

vl I flow veloci ty over t h e  end s i l l ,  ft/sec 

W r basin width, ft 

y a ve r t i ca l  distance from top  of end sill t o  top  of r iprap in channel 
bottom a t  end sill,  ft 

NOm: See ff-187 fo r  additional symbols and t he  terminalogy associated 
with various components of the impact basin. 



TECHNICAL RELEASE 
NUMBER 49 

CRITEXIA FOR THE HMRAULIC DESIGN OF IMPACT BASINS 
ASSOCUTED W I T H  FULL F L O W  IN P E Z  CONDUITS 

fn t  roduct ion 

The Bureau of Reclamation has published three  r epo r t s  containing infor-  
mation on the  hydraulic design of impact basins.  The f i r s t  was Eyd-399- 
"hrogress Report No. I1 - Research Study on S t i l l i n g  Basins, Fnergy 
Dissipators,  and Associated Appurtenances" - dated June 1, 1955, by 
J. N. Bradley and A. J. Peterka. The second was Engineering Monograph 
No. 25 - "Hydraulic Design of StiLlFng Basins and Ehergy Dissipators" - 
dated September, 1958, by A. J. Peterka. This report  was revised i n  
J ~ Y ,  1963. 

At t h e  meeting of t h e  SCS Committee f o r  Standardization of Impact 
Basins i n  Denver, Colorado on March 7-9, 1966, t h e  decis ion was made 
t o  accept t he  impact basin recommendations of Engineering Monograph 
No. 25 a s  t h e  bas i s  f o r  formulating c r i t e r i a  f o r  t h e  hydraulic design 
of t h e  Standard Impact Basins. The Standard Impact Basins were de- 
signed i n  accordance with t h i s  c r i t e r i a .  

The t h i r d  Bureau of Reclamation publicat ion concerning t h i s  subject 
is Hyd-572 - "Progress Report No. XI11 - Research Study on S t i l l i n g  
Basins, Ehergy Dissipators, and Associated Appurtenances - Section 14, 
Modification of Section 6 ( s t i l l i n g  Basin f o r  Pipe o r  Open Channel 
Outlets - Basin VT)" - dated June, 1969, by G. L. Beichley. This 
report  gives the r e su l t s  of model s tudies  of Impact basins  and recorn- 
mendations f o r  t h e  hydraulic design of such basins .  The study was 
deemed advisable because the  operation of various prototype s t ruc tures  
revealed 8 need f o r  revis ion of the  design standards of Ehgineering 
Monograph No. 25. 

The recommendations in -13-572 d i f f e r  somewhat from those given i n  
Elngineering Monograph No. 25; therefore,  t h e  layout for the--SCS 
Standard Impact Basins does not agree completely with t h e  l a t e s t  recom- 
mended general layout as shown i n  ES-187. These differences are d i s -  
cussed below under General Layout. 

The following a r e  recommendations taken from Report No. IIyd-572. These 
recommendations a r e  presented i n  t h l s  technica l  r e l ea se  as c r i t e r i a  f o r  
t h e  hydraulic design of impact basins. The c r i t e r i a  given below i s  f o r  
impact basins associated with full  pipe flow and pipe diameters from 
1.5 t o  5.5 fee t ,  inclusive. 



Pipe Flow Velocity 
The maximum pipe f low velocity,  v, is 50 ft /sec.  This l b i t a t i o n  is 
imposed, because cavi tat ion o r  fmpact damage t o  the  basin may occur i f  
this velocity is exceeded. 

Design Discharge ' 
The design discharge used i n  se lec t ing  the  impact basin width i s  deter- 
pried using the minimum entrance lo s s  coeff icient  f o r  t h e  i n l e t  s t ructure 
'to t he  pipe, Use of t h e  minimum entrance lo s s  coeff icient  r e su l t s  i n  
the  highest discharges f o r  t he  s i t e  conditions. The design discharge i s  
the  maximum discharge through t h e  s t ructure f o r  t h e  routlng of t he  prin- 
c ipa l  spillway hydrograph. 

The maximum hydraulic grade l i n e  in the  basin is assumed at d + f -b t 
(see ES-187) above the  basin apron. When determining t h e  head f o r  pipe 
flow computations, consideration of t he  locat ion of t h e  hydraulic grade 
l ine in the  basin i s  necessary. 

Basin Width 
The minimum impact basin width, W, is 8/3 of t he  pipe diameter, D. I f  
W were made l e s s  than 8 ~ / 3 ,  a portion of the f l o w  j e t  f o r  the  design 
discharge would miss the  ba f f l e  (see ES-187). 

Drawing ES-188 which gives t h e  r e l a t i on  of basin width, W, design dis-  
charge, Q, and pipe diameter, D, may be used t o  obtain t h e  required 
basin width. This drawing i s  based on Figure 8 of Report No. Hya-572. 
The equation of t h e  l i n e  of Figure 8 was taken a s  

-!!- = 2.86fl-575 

4 
4 

where n D~ A I Cross-sectional area 02 t h e  pipe = t , f t 2  

D = Pipe diameter, ft 

P a Froude nuonber = 

g E Acceleration of '  gravity = 32.16.ft/sec2 
I 
I 

For pmt icu lar  values of D and Q, the  proper basin width is t-hat found 
from ES-188. When the  point determined by the  pipe diameter; D, and 
t he  design discharge, Q, l i e s  between two Standard fmpact Basin widths, 
select  the  la rger  basin width. If the basin i s  too large, the  basin's 
effectiveness is reduced due t o  t h e  je t  passing under th'e baffle.  
Report No. ad-572 notes t h a t  "since the basin w i l l  be l a rge r  than need 
be f o r  less ,  than design flows, t h e  basin should not be oversized f o r  the 
design flow. " 
Pipe Slope 
A horizontal length of pipe at  l e a s t  one pipe diameter long is required 
a t  t he  entranc$.to t he  basin. If the  grade of t h e  pipe near the  basin 
exceeds 15 percent, the horizontal  length m u s t  extend upstream from the 
basin at l e a s t  th ree  diameters. The ho r i zon ta  length of pipe ensures 
t ha t  the je t  f o r  t h e  design discharge f i l l y  impinges on the  baffle, - 4 



Riprap 
Riprap i s  required on t h e . c h ~ e l b o t t o r n  and s i d e  slopes f o r  a dis tance 
of-one basin-width dbimstream from the  end s i l l .  The r iprap  on t h e  
s i d e  slopes of t h e  channel must extend t o  t he  e leva t ion  of t h e  top  of 
t h e  basin walls at t h e  end s i l l .  The minimum thickness  of placed r i p -  
rap  is 1/6 of the 'basin width. A blanket of f i l t e r  mater ial  o r  bedding, 
as required, i s  necessary beneath the rock r iprap .  

Drawing ES-189 is included t o  f a c i l i t a t e  t he  determination of t he  re -  
quired r iprap  s ize .  A t  l e a s t  h d f  of t h e  r iprap  by weight must equal. 
o r  exceed the  required r iprap  s ize.  

Tailwat e r  
TaFlnater is not required; however, t a i lwater  depths up t o  a maximum 
depth of d + f /2  (see ES-187) above the  basin apron do reduce water 
surface roughness and bed erosion. Depths of t a i lwa te r  grea te r  than 
d + f/2 above t h e  basin apron should be avoided s ince  these  depths 
cause flow over t h e  top  of t he  beff le .  

Debris Protection 
Report No. md-572 s t a t e s  that " ~ t  sine prototype i n s t u a t i o n s ,  
weeds and debris such a s  Russian t h i s t l e s  have been trapped in t h e  
basin between t h e  pipe po r t a l  and the  baff le .  This debris  bas com- 
pacted t o  t he  extent  of blocking t h e  porta3, thus  reducing t h e  capa- 
c i t y  of the  s t ructure.  The compacted weeds w i l l  not wash out and 
are very d i f f i c u l t  t o  remove." Obviously, debris  which is  long and 
r e l a t ive ly  r i g i d  could a l so  become lodged in t h e  impact basin. There- 
fore ,  a Standard Covered Riser  o r  an i n l e t  which is  equally e f f ec t ive  
in preventing entrance of debrf s is required when using an impact 
basin.  Thus, an' open top  r i s e r  is not s a t i s f ac to ry  in associat ion 
with an impact basin. 

For safe ty  purposes and t o  prevent debris from enter ing t h e  impact 
basin upstream of t h e  baf f le ,  a cover is required over t h e  top  of 
t h e  basin between the  pipe ou t l e t  and t h e  baf f le .  The cover might 
be f loo r  grat ing o r  precast  concrete s labs placed wi th  space between 
s labs  t o  provide adequate basin vent fiat ion* Secure fas ten ing  of  
t h e  cover t o  t h e  basin is necessary. 

%%$%% shows t he  general layout of t he  impact bas in  a s  
given in Figure 1 of ~ e p o r t  No. md-572. As mentioned previously, 
t h i s  layout d i f f e r s  somewhat from t h a t  used f o r  t he  d e s i e  of  t h e  
Standard Impact Basins, ES-4000 ser ies .  These d i f fe rences  a r e  : 

1. The notches in  t h e  baffle a r e  reduced in width and a r e  
moved a short  distance from t h e  sidewall  t o  lmprove the  
flow conditions Fn the basin. 

2. The height of t h e  basin sidewall i s  increased t o  provide 
addi t ional  freeboard. 

3.  The distance, a, from the  headwall. t o  t h e  baffle w a U  
is w/2. 



When a Standard Bpact Basin is desired, t he  user  has the option of 
using t h e  draxings without change or  of rev is ing  t h e  drawings t o  con- 
form with t he  general. layout as given i n  ES-187. When an impact basin 
5s desired which i s  not one of t h e  Standard &pact Basins, the layout 
should conform t o ,  t h a t  of ES-187. 



e 
Given : - 

D = 3.0 ft 

Det errnine : 
I. The Impact basin width. 
11. The recommended riprap size.  

Solution : 
I. Determine the  impact basin width. 

Using ES-188 and for  D = 3.0 ft; and Q = 150 cfs,  read 
W=12.25 f t ,  U s e a s t a n d u d  Impact B a s i n w i t h W = 1 3 . 0 f t .  

IT. ~etefinine t h e  recommended riprap size.  
A. Compute 

= & - 2 = 9.62) 
D5 (3 .0)=j2 - 15.588 

B. Using ES-189 and for  9/D5/" = 9.623 md = 0.2, read .s - c = 4.79. 
Then fo r  D = 3.0 f t  and C = 4.79, read S = 16.0 inches. 

Given: - 
D = 4.0 ft 

Determbe : 
I. The impact basin width. 
II. The recommended riprap size. 

Solution : 
I. Determine the impact basin width. 

Using ES-188 and fo r  D = 4.0 f t  asd & = 550 cfs, read 
W = 22.85 f t .  Use w = 23.0 f t .  

11. Determine the recommended riprap size. 
A. Compute 

- 17.19 and 5 = 0, read C = 3.80. B. using ES-189 and f o r  - - 
D ~ / ~  

Then f o r  D = 4.0 ft and C = 3.80, read S = 13.85 inches. 
Use S = 14.0 inches. 
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STANDARD pmIL D M W r n G s  
ES - 4 ~  

ES-4050 

-4060 

-4070 

-4080 

-4090 

-4100 

-4110 

-4120 

-4130 

-413 5 
-4140 

-4145 

-4150 

-4155 

-4160 
-4165 

-4170 

-4175 . 

STEEL -1bs .  

1500 

1900 

2200 

2800 

3300 

3900 
4800 

5700 

6700 . 

7300 

7900 

8800 

10,000 

10,600 

11,000 

12,400 

13,300 

14,100 

QUANTrrIES* 

CONCRETE-CU. yds. 

10 

12.5 

15 

20 

23 

28 

33 
38 

43 5 
46.5 

50.5 

5 5 
58.5 

62 

65 
70 

73.5 

77 

STANDARD PLANS: STANDARD IMPACT BAS1 NS 
SCHEDULE SHOW1 NG DRAW1 NG NUMBERS, VOLUMES 
OF CONCRETE, AND WEIGHTS OF STEEL. 

Key t o  Drawing Numbers 

The drawing numbers of the  Standard Detai l  Drawings f o r  Standard 
Impact Basins a r e  given by: 

Es -4www 
where 

WWW z width of basin, WW,W ft 

q u a n t i t i e s  of s t e e l  and concrete tabulated were obtained from sheet 1 
of each ES-drawing . These quant i t ies  a r e  approximate s ince quant i t ies  
vary with pipe diameter. 

STANDARD WIG NO. 

ES- 186 
SHE" lof 
DATE 5 - 

REFERENCE 

USICIC I -U IATTSI ILLC.  I#. IS71 

U. 9. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 
ENGINEERING DIVISION - DESIGN UNIT 
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R@qulr.d d v o l l  a l l  b.8.ti.l.4 f(l8.I ..I .hewn. w . m r  mr 
L . L a a ~ l b  .) b.d. - 413 W 

U 0.#b .I b..* . 3,. W 

a - U.l,u .I "a u* -4 b l W  d #be 
C.-1 h a  ."I .*b - 1I.W 

n.IabI .I b 4 l I I l  *.I s l a w  
p mel..ra I. .#.l,e.m tar. .a . I/t w 

. 11a1b .t .)~..b a111 . 1 1 1 t w  

SECT1 ON 'A-A' 

- - 

I S O M E T R I C  V IEW 

C.ll..t. ".a. 

------ 
UPSTREAM CUTOFF WALL 

SECTION ON CENTER LINE DOWNSTREAM ELEVAT ION 

STANDARD DWC. f a  

or * 
m,E 11 10 

REFERENCE 
Bureau Rcclarn.Ilon. Rcporl No HID-572, P r o ~ r r r r  l lepr l  No XllbRes.arsh Sludy on S t l l t h t  Baslnt. fnarsy O l rs lp~brs .  and A s ~ o c b k d  Appurtcnancc+- 

f.cllon 14, Hodi l lcal len ot Srctlan 6 (Stililnn Basin tor Pipe a1 Open C h a ~ r i  O u t k b - B a r i n  

by C. L Bcirhley - . ,- 

U. 8. DEPMlMEm O r  AGRIWLNRG 
SOIL CONSERVATION SERVI- 
-0 DnrmYlN - DESIGN UNIT 



IMPACT BASINS: Recommended Bosin Widths for Various Pipe Diameters and Design Discharges 

Design Discharge. Q. cfs 

Minimum Basln Width 
% o f  the Plpe Diamatsr 

IS 

Design Discharge. Q. cfs 

STfflDCRo m Nu. 

ziz or 
ME 11-70 

J 

REFERENCE 

Bureau 01 Reclamation. Rnport No. HID-572. Prolress Repor( No.IUI-Rasrarrh Study on Slilllng Basins. Energy Dil~ip#tort, rnd AISOCIIII~ 
Appurtenanc~l-ssclim 14. Uodificmlion o l  Section 6ISll l l in~ Barin lor Pip. or Oprn Channel Oulfrlr--81sinY4 
by G. L. B~ichlcy 

o. a D X P ~ ~ N T  or rman- 
SOL CONSKRVATION SERVICE 

DIVISION. DEBlDN WRlT 



IMPAC'T BASINS: R e c o m m e n d e d  Riprap Sizes 

1 

- - 
Valuer of C 

I 
STANDARD DWO. NO. 

zig 
REFERENCE 

. E u e w  or Reclan~lm.  R ~ ~ M I  NO. ~ ~ 5 7 2 ,  P~ogtess Report No.Hn:+Reu8rdl slue nStllllnr m?ms. Enaw Dirslptas, md 

A- lnd Appuflennc~s-kclim 14. Yodificalinl 01 kcbm 6 (SHlling Batin k Plp. w Open U l m e l  O u l k b - b l n x )  
ty G. L. Bl lchlq ENOIHERe(O DWISlON - IJESION UNlT DATE 11 - 7 0  I U, R. DEP- OF AGIUCUL- 

SOIL CONSERVATION SERVICE 
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PLATE 

SECTION 
STILLING BASlN 

TWO WORKING DAYS 
BEFORE YOU DIG, CAU. 

BLUE STAKE 

32'-8" - 4 ,~ 
1 '  7 1  

j j  
--- 

. -i" I ! ;  
(TYP) j i j - 48" RCP - a 

E I ! ;  I .  iu 
I I , I  I: 4 :I  

1 

. . 
60'- 11 Y4 '  

L 

PLAN 2.5 * 

I 

i 
I 

i 
! 
i 

ITEM DESCRIPTION QUANTITY 

. . 

ADWR APPROVAL -* 

STILLING BASIN Sca!e in Feet UI 

LEVEL AREA 

112" EXPANSION 
JOINT MATERIAL 

COMPRESSIBLE 

DETAIL 
JUNCTION SIDEWALL AND WINGWALL 
NOT TO SCALE 

SECTION 25 
e&&3 STILLING BASIN Scale in ~ e e f  $ 5 0  . 

$FILE% 
XREFS' PRIMARY OUTLET RISERDGN. PL-FCO DGN 

A 
NO. 

ROOD CONTROL DISTRICT 

ENGINEERING DIVISION 

WHITE TANKS FRS NO 3 
REMEDIATION DESIGN PHASE 1 

PCN 470.04.30 CONTRACT NO. 2004C017 
BY DATE 

DESIGNED TER 6- 04 
PREUMINARY 'DRAWN CHECKED MSJ RM 6- 04 

NOT FOR 
CONSTRUCTION 

. 6-04 
7720 NORTH l8TH STREET 

PHOENIX AZ llY12D 

DRAWING NO. STILLING BASIN SHEET 0 
X82f  SECTIONS .AND DETAILS 1 50 55 

TER 
BY 

. . 

BOY. DESIGN SUBMITTAL 
REVISION 

6-04 
DATE 
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Spillways 

J 

H :  %(W) d =  k (W) 
L = %(M e = yz (W) 
a = % (W) t = Hz (W).sugqerted minimum 
b # (W) Riprop stone size d iameter  * 'ho (W. 
c = Y (W) 

FTILLING BASIN DESIGN 

2 3 4 5 6 7 8 9 1 0  
FROUDE NUMBER v/= 

DESIGN WIDTH OF. BASIN 

"w' is t h e  inside width o f  the basin. 
"0" represents the depth o f  f low entering the basin 

and is the squore root  o f  t h e  f low a r e a .  
"v" is the  ve loc i ty  o f  the incoming f l o w .  

Figure 277. Dimensional criferia for impoct type stilling basin. 2884-2436. 



CALCULATION PACKAGE NO. H-8 
EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: Flood Control District of Maricopa County 

Project Name: White Tanks 

Project/Calculation Numbers 23443748.003 12 

Title: Impact Basin-Back wall Thickness and Reinf.(other walls based on this) 

Total Number of Pages (including cover sheet): 15 

Total Number of Computer Runs: NA 

Prepared By: Harold Blair Date: 8/23/2004 

Checked By: % \on;n',r -1. 1.p. Date: 

Description and Purpose 
Determine thickness and reinforcement for impact basin walls 

0 Design Basis/References/Assumptions 
Working stress design was utilized for determining reinforcement requirements consistent with approach 
presented in NRCS Engineering Handbook, Section 6. 

1. The design results in #6 (912" vertical in each face of  the back walls, and two side walls. The horizontal 
reinforcement was determined to be #5 @, 12" in all of the walls. This was based on NRCS temperature 
requirements. # 5  (9 12 vertical bars were used in the middle wall. This was based on temperature requirements, 
since the middle wall is not significantly loaded. 

2. Consideration should be given to along the outside walls of the Impact basin to mitigate potential for 
saturated loads outside of the basin. 

@ 
Calculation Approved By: ' TQP R;fi+Jiku \( ?/"i~‘f 

proJ& Managermate 

Revision No.: Revision Description: Approved By: 

Project Managermate 

N:VrojectsV3443748~White~Tanks_FRS~3\SubOO\lO.OCalculationshalysesData\Structural\Impact Basin--Back wall thickness and * 
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MOMENTS AND REACTIONS FOR RECTANGULAR PLATES 

Moment = (Coeff ic ient)(pbt)  

Reaction : (Coeff ic ient)(pb) 

w- I 

POSITIVE SIGN CONVENTION 

FIGURE 4.-Plate $zed along three edges, moment and reaction coeficients, Load IV, uniformly varying loud. 



Moment = (Coe f f i c i en t )  (pb2). 

Reaction = '(Coefficient) ( p b )  

W I 

POSITIVE S I G N  CONVENTION 

FIGURE 1.-Plate fixed along three edges, moment and reaction coeficients, Load I ,  uniform load. 
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~od Control District of Marlcopa County 
ismic Ewosure Evaluation 

afet); Program 
ntrd District of Maricopa County 

Job No. 0-1 17-001 122, Task 2 

TABLE 4 

Recommended Peak Horizontal Acceleration 
Seismic Exposure Evaluation 

Dam Safety Program 

- . - ,  . . .  
" . ' .:. . . . . . , . . :  .-.L;.',;.:";. ...................... ,:... . " . .  . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . .  .. _ ..... . -  1 .;,; ..:..).?.;...,. . ..:, . .  :;,: .:., :,., 

. . 
.. .; ;:: ... -.i.,F,<:: ........... .... '.,^ ..... '.:.';.,,. . . .. .....,........, 2 .  ........ s p  ..:.-. ;. .... , . . . .  : . . .  .;y.,... :'.;',(,; : . . . . . . . . . .  - ......,. <.*.....I.!'". :, .;.. ;:.. ....... ';: :ii'!, :: ,>,... - ... ..... -,,,,,; ,,: .:,, .:: i.:.. ...........;... ,..,.* tn. .".. * 

Map ID 1; : I;'~:';:,::~,;?~+~~~:"~@~~I~Q ;.. .:;5.5,r:ray4..:... . .  ..... . ......-< Nahe . - ... :,. ;i .;i~jt~.~~<j;;vj~~i 4;42j,. !"'.,:;, ,,.;:j~~O~iCe, 
...:>{"-.;.':%..-... :;.: ;::; : ..:;.A ..;. .";<<:<. '.<:".., ....:.: ..: .. .. ;:. ...:. ;.:; :c;*,;{$Z$;;:>;;;;.... .... y .,?,;q .,:.: :.,. ;;;::::; ,$ ;;/+.; ;;: :;. ;:;..,;22::;j;:; :.:. , ,.>.. ; :: 

$. ,,:*i:!$: .>>??2,<,..!., ." .... -. . . .  .: .:% . .:*...;>,,.. .;;:;;;. ,, ..I.. , ,- .:, , > ; ,.;(.. , , ~ , ,  . ;:.. , :::. , ; , ..:.: :. ::, >;: . . .... :'.,; . .  "! ...... ..., . . .  ; . 
v" " 

,1 ~clobe Dam . . B ~ c I ~ & %  " ' . . : . l o  
. ....-... ,-,.._, Ap'achk ;functi.on FRS . . . . . . . .  Sugailbaf 'Fault .... -..I-- . .', 

' 

15 
. . .  ...a Buckeye FRS No. I Bachound . . , I 0  

4 =-Buckeye FRS No. 2 ' ' Background . ,  10 - v-..-. - -~ 

-5 Byckeye FBS .No. 3 Beckground ,, 

0 ' .  , 

6 Casandro Wash Dam Background 30 
. .  7 ' Cave Buttes Dam Horseshoe Fault .1.0 

Dreamy Draw Dam Background I 0  
Guadalupe FRS Background 10. 
Harquahala FRS Background 10 

I I - . Backqround - 10 ' .  . 

18 Sunnycove FRS Background '1 0 
19 Sunset FRS Background - .I 0. 

10 2 :, . Vineyard FRS. . , . , Sugarlo- 
21 

f l  

White Tanks FRS No. 3 . Background k'I@",v' . 
22 White Tanks; FRS No. ,4,-- Back~r~und. --,.-.- 1 10 - . . . . . .  

Note: 
Deterministically-derived values presented in red. 



Titie l2, Cb. 15 A&ona Ahinislrrdhte Code 
Department of Water Resources 

The stabiity analysis shall use undrained strengths 
or strength parametera for all saturated materials. 

c. The applicant shall perform an analysis of the 
upstream, slope stability for a partial pool with 
steady seepage considering the reservoir level that 
provides the lowest factor of safety. 

d A stability analysis is not rerequired for low hazard 
potential dams if the owner or the owner's engineer 
demonstrates that conservative slopes and compe- 
tent materials are included in the design. 

2. Seismic Requirements 
a The applicant shall determine the seismic character- 

istics of the site as prescr i i  in subsection (A)(@. 
b. The applicant shall determine the liquefaction rms- 

ceptiiity of the embankment, foundation, and abut- 
ments. The applicant shall use standard penetration 
testing, cone penetration testing, shear wave velocity 
measurements, or a q m b i i o n  of these methods to 
make this determination. The applicant shall com- 
pute the m&mm factor of safety against liquefkc- 
tion at specific points and make a -ation of 
whethex the overall site is subject to liquefaction. 

c. The applicant shall determine the safety of the dam 
under seismic loading using a pseudo static stability 
analysis, ~omputing the minimum factor of safety if 
the embankment, foundation or abutment is not sub- 
ject to liquefaotion and @ a maximum peak accel- 
eration of OZg or less, or a maximuni peak 

coefficient h t  is at least 60% of the maximum ~ e a k  
u k  6cceleration at the site. / 

. d. The applicant shall conipute a minimum factor of 
. safe<&ainst overtoppi& due to deformation and 

settlement in each of the following cases. The mini- 
mum factor of safety against overtopping can be no 
less than 2.5, determined dividing the total pre- 
earthquake heboard by the estimated vertical set- 
tlement in f e d  Tha applicant shall determine the 
total vertical settlement by adding the settlement 
values of the upstream and downstream slopes. 
i. . The hi inum factor of safety in a pseudo static 

analysis is less than 1.0; 
ii An embankment, foundation, or abutment is 

not subject to liquefaction, has a maximum 
peak acceleration of more than Olg or a maxi- 
mum peak acceleration of more than 0.35g and 
consists of clay on a clay or badrock founda- 
tion; or 

iii. The embankment, foundation or abutment is 
subject to liquefaction. 

e. The applicant shall perform a liquefactio~ analysis 
to establish approximate boundaries of liquefiable 
mes and physical characteristics of the soil follow- 
ing liquefaction for an embankment, foundation, or 
abutment subject to liquefaction. The applicant shall 

perform an analysis of the potential for flow lique- 
faction. 

f. Other, more sophisticated analytical procedures may 
be required by the Director for sites with high seis- 
micity or low strength embankment or foundation 
soils. 

3. Miscellaneous Design Requirements 
a The design of any significant or high hazatd poten- 

tial dam shall provide seepage collection and pre- ' 
vent internal erosion of pipingdue to embankment 
cracking or othet causes. 

b. The Director shall review the filter and permeability 
design for a chimney drain, drain blanket, toe drain, 
or outlet conduit filter diaphragms on the basis of 
unique site characteristics. 
i. The minimum thickness of an internal chiin is 3 

feet. 
ii. The minimum width of a chimney drain is 6 

feet 
iii The applicant shall filter match an internal 

drain to its adjacent material. 
iv. The applicant shall design internal b i n s  with 

d c i e n t  capacity for the expected drainage 
without the use of drainpipes using only natural 
granular materials. 

c. The use of a geosynthetiic is not permitted in a 
design if it serves as the sole defense against dam 

/ failure. The use ofgmtextiles and geoncts as a filter 
L' or drain material or a geomembrane liner is pennit- 

ted only in a location that is easily accessible for 
repair or if its excavation cannbt create an unsafe 
condition at the dam. A geosynthetio liner is allowed 
under special conditions and in specific situations if 
it is subject to monitoring and redundant safety con- 
trols. The Director may impose conditions, includ- 
ing monitoring appropriate to the hazard 
classification, inspection, and necessary repa*, 
each performed every 5 years. 

d The applicant shall use armoring on any upstream 
sloge of an embankment dam that impounds water 
for more than 30 days at a time. lf the applicant uses 
rock riprap, it shall be well-graded, dunible, sized to 
withstand wave action, and placed on a well-graded 
pervious sand and gravel bedding or -textile with 
filtering capacity appropriate for the site. 

e. The applicant shall prowt the downstream slopes 
and groins of an embankment dam Erom erosion. . 

E The minimum width of the top of an embadment 
dam is equal to the stmctml height of the dam 
divided by 9 plus an additional 5 feet. The required 
minimum width for any embankment dam is 12 feet. 
The maximum width for any embankment dam is 25 
feet. 

Historical Note 
New Section adopted by final rulemaking at 6 A.A.R. 

2558, effective June 12,2000 (Supp. 00-2). 

Page 68 June 30,2000 
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PLAN 25 

IMPACT BASIN 
a 

Scale In Feet 

48" CYLINDER PIPE 

SPONGE RUBBER 
MATERIAL ASTM 
D 7752,TYPE 1 

SECTION 2 5 0 Z d s  

DOWNSTREAM ELEVATION 
- 

ScYe In Feet 

TWO WORKING DAYS 
BEFORE YOU DI0,CAU 

BLUE STAKE 

t w -.---m#w 
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TYPICAL BAFFLE NOTCH 
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REMEDIATION DESIGN - PHASE 1 1 I PCN 470.04.30. CONTRACT NO. 2004C017 I 
(0 1 - 
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CALCULATION PACKAGE NO. H-9 
EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: Flood Control District of Maricopa County 

Project Name: White Tanks 

Project/Calculation Number: 23443748.003 12 

Title: Impact Basin-Design Base Slab 

Total Number of Pages (including cover sheet): 2 

Total Number of Computer Runs: NA 

Prepared By: Harold Blair Date: 8/23/2004 

Checked By: d-w h*ink P4P Date: ?,"?JL/ 

Description and Purpose 
Determine thickness and reinforcement for impact basin floor slab. 

Design Basis/References/Assumptions 
Working stress design was utilized for determining reinforcement requirements consistent with approach 
presented in NRCS Engineering Handbook, Section 6. 

1. The design results in #6 @12" each way, each face, in the floor slab. / / 
J 

2. See calculations on the back wall and sidewall for references and drawings of the impact basin- 
the cover sheet for these calculations are dated 8/23/2004. 

Calculation Approved By: 9 / V o Y  
Managerlllate I 1 

Revision No.: Revision Description: Approved By: 

Project ManagerIUate 

e 
N:Wrojects\23443748~White~Tanks~FRS_3rSub~O0\1O.O~Calculations~Analyses1Data~tructuraI\hpact Basin-Design Base Slab.doc 

URS 
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CALCULATION PACKAGE NO. H-10 
EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: FCDMC Project Name: White Tanks FRS #3 

Number: 

Title: Trashrack Sizing Calculations 

Total Number of Pages (including cover sheet): 

Total Number of Computer Runs: 

Prepared by: Chris Wigginton / Date: 8/25/04 

Checked by: Date: 8/ 2576 Y 
I / 

Description and Purpose: 

See Page 2 

Design Basis /Assumptions 

See Page 2-5 

See Page 5-6 

/ 
Calculation Approved by: \ o m  q / ~  ! 0 Y  - Project ~ a n a ~ e r l ~ a l ' e  

Revision No.: Description of Revision: Approved by: 

Project ManagertDate 



TRASH RACK SIZING CALCULATION 
WHITE TANKS FRS NO. 3 

URS JOB #23443748 

DESCRIPTION AND PURPOSE: 

This calculation package has been prepared for the trashracks associated with the two (2) 

proposed 48-inch diameter gated outlets for the White Tanks FRS No. 3 Dam 

Rehabilitation Project. 

The purpose of this calculation package is to determine the structural components of the 

trashrack and minimum trashrack hydraulic area for each outlet. The main objectives of 

this calculation are the following: 

Minimize the overall area of the trashrack while maintaining a flow through 

velocity less than or equal to 2.5 feet per second (fps). 

Minimize the gross volume of structural steel while still providing structural 

support under a loading resulting from a 100 percent clogged condition under full 

reservoir head. 
P 

Provide a design that allows for trashrack cleaning using backhoe (or similar) 

equipment. 

DESIGN BASIS: 

I Structural Calculations: 

The structural loading condition was developed assuming a 100 percent clogged 

trashrack under full reservoir head. Various trashrack bar spacings were analyzed to 

determine the ideal configuration. Initially, transverse support beams were analyzed at 

different spacings. This calculation resulted in multiple W-flange beams with minimum 

flange widths of 4-inches. The loss of flow area caused by these beams resulted in a large 

intake structure requirement (approximately 11-12 feet wide). Because the transverse 

beams would still require longitudinal bars to facilitate mechanical cleaning, it was 

determined to perform the calculations based on the longitudinal bars serving the purpose 

of structural components while facilitating trashrack cleanout. 

It was determined that a Factor of Safety of 1 would be incorporated into the calculations 

due to the conservative loading condition previously stated. 

P:\FCDMCV3443698 White TanksU)esign\Outlets\Trashrack sizing CALCULATION writeup doc 



Multiple uniform loads were calculated for various bar spacings in order to determine the 

optimum spacing of the bars. Using these uniform loads the longitudinal bars were 

analyzed for various lengths and spacings using the simple beam formula for bending 

moment. 

Mu = W L ~ / S  

where; Mu = Ultimate Moment 

w = uniform load 

L = unsupported length of the bar 

From the resulting moment, the flexural bending stress was calculated and compared to a 

rectangular bar section of 50 ksi steel using the following relationship: 

where; fb =flexural bending stress 

Mu = ultimate moment 

Sx = section modulus of the steel bar 

From this relationship the minimum section modulus for the longitudinal steel bar was 

determined. For this calculation the following bar thicknesses were analyzed: 

The longitudinal trashrack bars were analyzed for various bars spacings up to a maximum 

spacing of 12-inches. This dimension was selected based on the maximum bar spacing 

listed for a 30-inch diameter outlet ("J" Classification) per NRCS guidance document TR 

46. 

Transverse bars were incorporated to provide side to side stability for the longitudinal 

bars. These bars were sized using the simple beam formula as previously described. 

Upon selection of the longitudinal and transverse bars, deflection calculations, weld 

calculations, and column loading calculations were performed to determine if the selected 

bar section and minimum weld sections were adequate. 
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Deflection calculations were performed using the following relationship: 

6 = 5 x ( w ~ ~ ) / 3 8 4 ~ 1 , )  where, 

6 = deflection (inches) 

w = uniform load 

L = unsupported bar length 

E = modulus of elasticity 

I, = moment of inertia in the x-axis (I, = bh3/12) 

Weld calculations were performed using the following relationship: 

Rtot > P where, 

Rtot = total strength of the weld (Rtot = LwRw) 

L, = length of the weld 

Rw = strength of the lightest weld (118" fillet, 6Oksi tensile strength) 

P = the total load on the span of the W by 34" transverse bars 

Column load calculations were performed using the following relationship: 

Pu > Pol where, 

pu = @cA,Fcr 

Qc = 0.85 

Ag = column area 

Fcr = (0.658"") Fy when Ac < 1.5 

A, = K U ~  (JF~IE ) 

Fy = yield stress (50ksi) 

K = column support condition (0.5) 



L = column length 

r = radius of gyration in the critical direction 

E = modulus of elasticity 

PC,, = column load 

The required bar sections determined from the structural calculations were used to 

perform hydraulic calculations. A longitudinal bar length of ten (10) feet was set as the 

minimum required length to facilitate the sluice gate mechanism for the outlet pipes and 

in order to minimize the required cross-sectional area required for the longitudinal bars. 

Following the NRCS inlet structure design for outlet works (TR 46), the front of the 

concrete inlet structure remained open and allowed for additional trashrack bars. The 

NRCS design incorporated transverse bars formed into the concrete vault structure. For 

our design, we continued the longitudinal bars vertically until they contacted the concrete 

structure adjacent to the sluice gate contact point. This allowed additional effective length 

to be added to the longitudinal length of the trashrack. * From the outlet pipe hydraulic calculations (separate calculation package), it was 

determined that the maximum full reservoir outlet pipe discharge was 270 cubic feet per 

second (cfs). According to NRCS criteria (TR 60), the maximum allowable flow velocity 

through the trashrack is 2.5 fps. A calculation was performed for various trashrack bar 

sizes, spacings, and gross lengths, to determine the minimum width of the concrete inlet 

structure. 

RESULTS: 

From the structural calculations, it was determined that %-inch thick bars, slightly less 

than 6 %-inch tall, spanning a gross length of 12.5 feet would result in the "lightest" 

trashrack structure. These bars will be spaced at 12-inches on center. To keep the bars 

from moving side to side, transverse bars, % - inch by 34 - inch in section, will be welded 

to the longitudinal bars at 12-inches on center. At the intersection of the longitudinal bars 

and the vertical bars and at the mid-span of the 10-foot unsupported length of the bars, 

steel bars measuring %-inch thick by 6-inches wide by 11.5 inches long will be welded 

between the main trashrack bars. Also, 4-inch by 6-inch angles will be welded in the 

transverse direction along the top end and bottom of the vertical components of the * trashrack. Holes will be drilled through the angles and anchor bolts will be incorporated 
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to secure the trashrack to the concrete. For additional anchoring, similar steel angles can 

be welded to each side of the outer longitudinal bars. These angles could then be drilled 
and anchored in a similar manner. 

' 

Using the gross length, bar spacing, and bar thickness determined in the structural 

calculations, it was determined that a width of 9.632 feet was required for the inside 

dimension of the inlet structure. Based on the bar spacing required, an inlet structure 

width of 10 feet was selected. 

It should be noted that the trashrack was designed to have a 2-foot section within the 

center of the trashrack that can be opened to facilitate cleaning. Two additional 

longitudinal bars and a hinge mechanism were added to make this possible. As stated 
previously, the trashrack gross width was increased by approximately 0.368 feet, 

therefore accommodating the additional bars required. 

REFERNCES: 

NRCS, Technical Release (TR) 46, "Gated Outlets Appurtenances Earth Dams," dated 

June 1969. 

NRCS TR 60 Amendment 1, "Earth Dams and Reservoirs," dated October 1985. 

Structural Steel Design, LRFD Method, Second Edition, Jack C. McCormac, 1995. 
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TRASHRACK LOADING FOR 
VARIOUS SPACING 

y water (pcf) 62.4 
Height (ft) 17 

Calculate uniform load (w) for 
various s ~ a c i n a s  
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TRASHRACK CALCULATION FORMULAS 
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LONGITUDINAL BAR TRASHRACK 
STRUCTURAL CALCULATIONS 

a 
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W I X I Y I Z I A A I AB 
1 - 
2 

Span (ft) 
Ult. Moment (Mu) Section Modulus Req. Height of 112" Req. Height of 518" Req. Height of 

3 (Ibf-in) Req. (Sx) (in3) Thick Bar Thick Bar 314" Thick Bar 
4 2 =$B$6*W4"2/8*12 =X4/50000 =(Y4*6/0.5)/\0.5 =(Y4*6/0.625)/\0.5 =(Y4*6/0.75)/\0.5 
5 2.25 =$B$6*W5"2/8*12 =X5/50000 =(Y5*6/0.5)/\0.5 =(Y5*6/0.625)"0.5 =(Y5*6/0.75)/\0.5 
6 2.5 =$B$6*W6A2/8*1 2 =X6/50000 =(Y6*6/0.5)%.5 =(Y6*6/0.625)%.5 =(Y6*6/0.75)/\0.5 
7 2.75 =$B$6*W7A2/8*12 =X7/50000 =(Y7*6/0.5)/\0.5 =(~7*6/0.625)/\0.5 =(Y7*6/0.75)/\0.5 
8 10 =$B$6*W8A2/8*1 2 =X8/50000 =(Y8*6/0.5)/\0.5 =(Y8*6/0.625)/\0.5 =(Y8*6/0.75)/\0.5 
9 10.5 =$B$6*W9A2/8*12 =X9/50000 =(Y9*6/0.5)W.5 =(Y9*6/0.625)/\0.5 =(Y9*6/0.75)%-5 
10 10.75 =$B$6*W 1 OA2/8*1 2 =X10/50000 =(Y10*6/0.5)/U).5 =(Y10*6/0.625)/\0.5 =(Y10*6/0.75)/\0.5 
11 11 . =$B$6*W 1 1f'2/8*12 =X11/50000 =(Y11*6/0.5)"0.5 =(Yl 1 *6/0.625)"0.5 =(Y11*6/0.75)/\0.5 
12 11.5 =$B$6*W 12"2/8*12 =X12/50000 =(Y12*6/0.5)/\0.5 =(Y12*6/0.625)/\0.5 =(Y12*6/0.75)/\0.5 
13 12 =$B$6*W 13A2/8*l 2 =X13/50000 =(Y13*6/0.5)/\0.5 =(Y13*6/0.625)/\0.5 =(Y13*6/0.75)/\0.5 
14 12.5 =$B$6*W 14A218'12 =XI 4/50000 =(Y146/0.5)/\0.5 =(Y14*6/0.625)"0.5 =(Y14*6/0.75)/\0.5 
15 13 =$B$6*W 15"2/8*12 =X15/50000 =(Y15*6/0.5)/\0.5 =(YI 5*6/0.625)/\0.5 =(Y15*6/0.75)/\0.5 
16 13.5 =$B$6*W 16"2/8*12 =XI 6/50000 =(Y16*6/0.5)/\0.5 =(Y 16*6/0.625)"0.5 =(Y16*6/0.75)%.5 
17 

Ult. Moment (Mu) Section Modulus Req. Height of 112" Req. Height of 518" Req. Height of 
18 

Span (ft) 
(Ibf-in) Req. (Sx) (in3) Thick Bar Thick Bar 314" Thick Bar 

19 2 =$B$8*W l9"2/8*12 =X19/50000 =(Y19*6/0.5)%.5 =(Y 19*6/0.625)/\0.5 =(Y19*6/0.75)/\0.5 
20 2.25 =$B$8*W20A2/8*1 2 =X20/50000 =(Y20*6/0.5)/\0.5 =(Y20*6/0.625)/\0.5 =(Y20*6/0.75)"€).5 
21 2.5 =$B$8*W21A2/8*1 2 =X21/50000 =(Y21*6/0.5)/\0.5 =(Y21*6/0.625)/\0.5 =(Y21*6/0.75)/\0.5 
22 2.75 =$B$8*W22A2/8*12 =X22/50000 =(Y22*6/0.5)/\0.5 =(Y22*6/0.625)/\0.5 =(Y22*6/0.75)/\0.5 
23 10 =$B$8*W23A2/8*1 2 =X23/50000 =(Y23*6/0.5)/\0.5 =(Y23*6/0.625)/\0.5 =(Y23*6/0.75)/\0,5 
24 10.5 =$B$8*W24"2/8*12 =X24/50000 =(Y24*6/0.5)/\0.5 =(Y24*6/0.625)/\0.5 =(Y24*6/0.75)/\0.5 
25 10.75 =$B$8*W25A2/8*1 2 =X25/50000 =(Y25*6/0.5)/\0.5 =(Y25*6/0.625)/\0.5 =(Y25*6/0.75)/\0.5 
26 11 =$B$8*W26A2/8*1 2 =X26/50000 =(Y26*6/0.5)/\0.5 =(Y26*6/0.625)/\0.5 =(Y26*6/0.75)%.5 
27 11.5 =$B$8*W27"2/8*1*2 =X27/50000 =(Y27*6/0.5)/\0.5 =(Y27*6/0.625)/\0.5 =(Y27*6/0.75)%.5 
28 12 =$B$8"W28A2/8*12 =X28/50000 =(Y28*6/0.5)/\0.5 =(Y28*6/0.625)%.5 =(Y28*6/0.75)"0.5 
29 12.5 =$B$8*W2gA2/8*12 =X29/50000 =(Y29*6/0.5)/\0.5 =(Y29*6/0.625)/\0.5 =(Y29*6/0.75)/\0.5 
30 13 =$B$8*W30A2/8*1 2 =X30/50000 =(Y30*6/0.5)/\0.5 =(Y30*6/0.625)/\0.5 =(Y30*6/0.75)/\0.5 
31 13.5 , =$B$8*W31"2/8*12 ,=X31/50000 .=(Y31*6/0.5)/\0.5 =(Y31*6/0.625)/\0.5 .=(Y31*6/0.75)"0.5 
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Steel Quantity Calculation 

Steel Quantities 
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Bar 
Spacing 

(in) 

6 
6 
9 
9 
12 
12 

Horizontal 
Span (3:1 
Slope) (ft) 

10 
10 
10 
10 
10 
10 

Vertical 

Span(fi) 

2.5 
3 

2.5 
3 

2.5 
3 

Gross 
Length 

(ft) 

12.5 
13 

12.5 
13 

12.5 
13 

Gross 
Width 

(112"Bar) 

10.09 
9.66 
9.82 
9.47 
9.63 
9.28 

Gross 
Width 

(518"Bar) 

10.30 
9.84 
10.04 
9.61 
9.73 
9.37 

Gross 
Width 

(314"Bar) 

10.50 
10.1 6 
10.1 9 
9.75 
9.82 
9.47 

Number 
' of 112" 

Bars 

21 .OO 
19.00 
15.00 
15.00 
10.00 
10.00 

Number 
of 518" 
Bars 

21.00 
19.00 
16.00 
15.00 
10.00 
10.00 

Number 
of 314" 
Bars 

21.00 
21.00 
16.00 
15.00 
10.00 
10.00 

112" Bar 
Height 

(in) 

4.375 
4.375 
5.375 
5.375 
6.250 
6.250 

518" Bar 
Height 

(in) 

4.000 
4.000 
4.875 
4.875 
5.625 
5.625 

314" Bar 
Height 

(in) 

3.625 
3.625 
4.375 
4.375 
5.1 25 
5.1 25 

Steel 
Volume 

(112" Bars) 

3.988 
3.752 
3.499 
3.639 
2.71 3 
2.821 

Steel 
Volume 

(518" Bars) 

4.557 
4.288 
4.232 
4.126 
3.052 
3.174 

Steel 
Weight 

(518" Bar) 

2279 
21 44 
21 16 
2063 
1526 
1587 

Steel 
Volume 

(314" Bars) 

4.956 
5.154 
4.557 
4.443 
3.337 
3.470 

Steel 
Weight 

(314" Bar) 

2478 
2577 
2279 
2222 
1668 
1735 

Steel 
Weight 

(112" Bar) 

1994 
1876 
1750 
1820 
1356 
141 1 



TRASHRACK CAL fit ATlON FORMULAS 
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TRASHRACK CALCULATION FORMULAS 

P:IFCDMC/23443698 White TankslDesignlOutletsItrashrack calc 

AK I AL I AM I AN I A 0  
1 - 
2 

518" Bar 
Height (in) 

4 
4 
4.875 
4.875 
5.625 
5.625 

10 
11 - 
12 - 
13 - 
14 - 
15 
16 - 
17 - 

18 - 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 
27 - 
28 - 
29 - 
30 
3 1 

112" Bar 
Height (in) 

4.375 
4.375 
5.375 
5.375 
6.25 
6.25 

3 
Number of 112" Bars 

4 =(PTRUNC(AH4))+1 
5 =(PTRUNC(AH5))+1 
6 =(ROUND(1.5*TRUNC(AHG),O))+ 

pT =(~D(I.~*TRuNc(AH~),~))+ 
8 =(TRUNC(AH8))+1 
9 =(TRUNC(AH9))+1 

Number of 518" Bars 

=(2*TRUNC(A14))+1 
=(2*TRUNC(A15))+1 
=(ROUND(1.5*TRUNC(AIG),O))+' 
=(R~uND~.~*TRuNc(AI~),o))+. 
=(TRUNC(A18))+1 
=(TRUNC(AI9))+1 

Number of 314" Bars 

=(2*TRUNC(AJ4))+1 
=(2'TRUNC(AJ5))+1 
=(ROUND(I .5*TRUNC(AJG),O))+ 
=(ROUND(1.5*TRUNC(AJ7),0))+ 
=(TRUNC(AJ8))+1 
=(TRUNC(AJ9))+1 



d TRASHRACK CAL ATlON FORMULAS 

AP I AQ I AR I AS I AT 
1 - 
2 

314" Bar Steel Volume (112" Bars) 
Steel Weight 

Steel Volume (518" Bars) Steel Volume (314" Bars) 
3 Height (in) (112" Bar) 

4 3.625 =AK4*((0.5/12)*(AN4/12)*AG4) =AL4*((0.625/12)*(A04/12)*AG4) =AM4*((0.75/12)*(AP4/12)*AG4) =AQ4*500 
5 3.625 =AK5*((0.5/12)*(AN5/12)*AG5) =AL5*((0.625/12)*(A05/12)*AG5) =AM5*((0.75/12)*(AP5/12)*AG5) =AQ5*500 
6 4.375 =AK6*((0.5/12)*(AN6/12)*AG6) =AL6*((0.625/12)*(A06/12)*AG6) =AM6*((0.75/12)*(AP6/12)*AG6) =AQ6*500 
7 4.375 =AK7*((0.5/12)*(AN7/12)*AG7) =AL7*((0.625/12)*(A07/12)*AG7) =AM7*((0.75/12)*(AP7/12)*AG7) =AQ7*500 
8 5.125 =AK8*((0.5/12)*(AN8/12)*AG8) =AL8*((0.625/12)*(A08/12)*AG8) =AM8*((0.75/12)*(AP8/12)*AG8) =AQ8*500 
9 5.125 =AK9*((0.5/12)*(AN9/12)*AG9) =AL9*((0.625/12)*(A09/12)*AG9) =AM9*((0.75/12)*(AP9/12)*AG9) =AQ9*500 
10 - 
11 - 
12 - 
13 
14 - 
15 - 
16 - 
17 - 

18 - 
19 - 
20 - 
2 1 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 - 
29 - 
30 - 
3 1 
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TRASHRACK CALCULATION FORMULAS 
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Trashrack Hydraulic Evaluation 

Calculated Flow 270 cfs Length Spaclng 12 inches 

Target Velocity 2.5 fps Width Spacing 12 inches 

Width Soacino 12 inches 

Width Soacina 6 inches 

Width Spacing 9 inches 

PJFCDMWI I .  Tanks 2344309a~DsrIg~OuIIsf~nshnck Cab 



Trashrack Hydraulic Evaluation - Formulas 
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- 
2 - 
3 
4 - 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

A I B I C D I E I F 

Calculated Flow 270 cfs Length Spacing 12 inches 

Target Velocity 2.5 fps Width Spacing 12 inches 

112" Bar 

=B8-(TRUNC(B8)'0.5/12) 
=B9-(TRUNC(B9)'0.5/12) 
=B10-(TRUNC(B10)*0.5/12) 
=B1 I'-(TRUNG(BI 1)'0.5/12) 
=B1 2-(TRUNC(BI~)'O.~/~ 2) 
=Bl3-(TRUNC(B13)'0.5/12) 
=B14-(TRUNC(B14)*0.5/12) 
=B15-(TRUNC(B15)*0.5/12) 
=Bl  6-(TRUNC(Bl6)'0.5/12) 
=B17-(TRUNC(B17)*0.5/12) 
=Bl8-(TRUNC(B18)'0.5/12) 
=B19-(TRUNC(B19)'0.5/12) 
=B20-(TRUNC(B20)^0.5/12) 
=B21-(TRUNC(B21)*0.5/12) 
=B22-(TRUNC(B22)+0.5/12) 
=B23-(TRUNC(B23)*0.5/12) 
=B24-(TRUNC(B24)'0.5/12) 
=B25-(TRUNC(B25)*0.5/12) 
=B26-(TRUNC(B26)*0.5/12) 
=B27-(TRUNC(B27)*0.5/12) 
=B28-(TRUNC(B28)*0.5/12) 

Net Length 

112" Bar 
=A8-(TRUNC(A8)'0.5/12)-0.333 
=A9-(TRUNC(A9)'0.5/12)-0.333 
=AlO-(TRUNC(A10)*0.5/12)-0.333 
=A-I~-(TRUNC(AI 1)*0.5/12)-0.333 
=A1 2-(TRUNC(Al2)'0.5/12)-0.333 
=A1 3-(TRUNC(Al3)*0.5/12)-0.333 
=A1 4-(TRUNC(Al4)*0.5/12)-0.333 
=A1 5-(TRUNC(A15)'0.5/12)-0.333 
=A1 B(TRUNC(A16)*0.5/12)-0.333 
~~17-(TRUNC(Al7)'0:5/1 2)-0.333 
=Al8-(TRUNC(A18)*0.5/12)-0.333 
=A19-(TRUNC(Al9)'0.5/12)-0.333 
=A20-(TRUNC(A20)*0.5/12)-0.333 
=A21-(TRUNC(A21)*0.5/12)-0.333 
=A22-(TRUNC(A22)*0.5/12)-0.333 
=~23-(~RuNC(A23)'0.5/12)-0.333 
=A24-(TRUNC(A24)'0.5/12)-0.333 
=~25-(TRUNC(A25)'0.5/12)-0.333 
=A26-(TRUNC(A26)'0.5/12)-0.333 
=A27-(TRUNC(A27)*0.5/12)-0.333 
=A28-(TRUNC(A28)'0.5/12)-0.333 

Gross Width (314" Bar)- 

12 
12.42492341 1702 - 
- 12.5 
11.5 
11.7605585903526 
12 
11 
11.266601 5205735 
11.5 
10.5 
10.707688236974 
11 
10 
10.2962309391522 
10.5 
9.5 
9.82057254125977 
10 
9 
9.46690844444445 * 

9.5 

Width Spacing 6 inches 

inches 

Gross Width (518" Bar) 

12 
12.300321 3644821 
12.5 
11.5 
11.6470715596361 - ' 
12 
11 
11.1526035825413 
11.5 
10.5 
10.60459601 35607 
11 
10 
10,1903545243377 
10.5 
9.5 
9.72570837190204 ' 

10 
9 
9.37322125356125: *-* 

9.5 

Width Spacing 

Gross Length 

10 
10 
10 
10.5 
10.5 
10.5 
11 
11 
11 
11.5 
11.5 
11.5 
12 
12 
12 
12.5 
12.5 
12.5 
13 
13 
13 

12 

Gross Width ('I2" 
Bar) 

12 
12.1 752883521 598 
12.5 
11.5 
11.53468497521 13 
12 
10.5 
10.9958561 180885 - 
11 
10.5 
10.501 1584969889 
11 
10 
10.0881287937243 
10.5 
9.5 
9.63201338948855 
10 
9 
9.27974022544283 ' 
9.5 

112" Bar 

=B33-2'(TRUNC(B33)'0.5/12) 
. = ~ 3 4 - 2 * ( ~ ~ ~ ~ ~ ( ~ 3 4 ) ' 0 . 5 / 1  2) 
~~35-2'(~R~Nc(B35)'0.5/12) 
= ~ 3 6 - 2 ' ( ~ R ~ ~ ~ ( ~ 3 6 ) ' 0 . 5 / 1  2) 
=B37-T(TRUNC(B37)*0.5/12) 
=B38-2*(TRUNC(B38)*0.5/12) 
=B39-2*(TRUNC(B39)'0.5/12) 
=B40-2'(TRUNC(B40)*0.5/12) 
=B41-2'(TRUNC(B41)*0.5/12) 
=B42-2'(TRUNC(B42)'0.5/12) 

Net Length 

112" Bar 

=~33-(T~~NC(A33)*0.5/12)-0.333 ' ' ' 
=A34-(TRUNC(A34)*0.5/12)-0.333 
= A ~ ~ - ( T R U N C ( A ~ ~ ) ' O . ~ / ~  2)-0.333 ' 

~~36-(TRUNC(A~~)*O.~/I~)-0.333 
=A37-(TRUNC(A37)*0.5/12)-0.333 
=A38-(TRUNC(A38)*0.5/12)-0.333 
=A39-(TRUNC(A39)*0.5/12)-0.333 
=A40-(TRUNC(A40)'0.5/12)-0.333 
=A41 -(TRUNC(A41)'0.5/12)-0.333 
=A42-(TRUNC(A42)'0.5/12)-0.333 

Gross Width (314" Bar)- 

13 
13.3002844973717 - 
13.5 
12.5 ' 

12.5734950507849 - 
13 
11.5 
11.9529267714878 
12 
11 

Gross Width (518" Bar) 

12.5 
12.9255986855875 
13 
12 
12.3264440722632 - 
12.5 
11.5 
11.7253698474321 
12 
11 

Gross Length 

10 
10 
10 
10.5 
10.5 
10.5 
11 
11 
11 
11.5 

Gross Width ('I2" 
Bar) 

12.5 
12.6755858345956 = 

13 
12 
12.076601 621 1541 
12.5 
11 
11.4961937219005 
11.5 
10.5 



Trashrack Hydrauli @ aluation - Formulas 
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Trashrack Hydraulic Evaluation - Formulas 

30 

31 Net Width Net Area Flow Velocity 
I I I 1 

32 518" Bar 314" Bar 112" Bar 518" Bar 314" Bar 112" Bar 518" Bar 314" Bar 
33 =C33-2'(TRUNC(C33)'0.625/12) =D33-2~(TRUNC(D33)*0.75/12) =F33'E33 =G33*E33 =H33'E33 =$B$1/133 =$B$I/J33 =$B$l/K33 
34 =C34-2*(TRUNC(C34)'0.625/12) =D34-2'(TRUNC(D34)'0.75/12) =F34*E34 =G34'E34 =H34*E34 =$B$1/134-. ' =$B$l/J34 - =$B$l/K34 
35 =C35-2'(TRUNC(C35)'0.625/12) =D35-2*(TRUNC(D35)*0.75/12) =F35'E35 =G35*E35 =H35*E35 =$B$1/135 =$B$l/J35 =$B$l/K35 
36 =C36-2*(TRUNC(C36)'0.625/12) =D36-2*(TRUNC(D36)*0.75/12) =F36'E36 =G36'E36 =H36'E36 =$B$1/136 =$B$l/J36 =$B$l/K36 
37 =C37-2*(TRUNC(C37)*0.625/12) =D37-2*(TRUNC(D37)*0.75/12) =F37*E37 =G37'E37 =H37'E37 =$B$1/137 -2 =$B$l/J37 =$0$1/K37 
38 =C38-2*(TRUNC(C38)*0.625/12) =D38-2'(TRUNC(D38)+0.75/12) =F38'E38 =G38'E38 =H38*E38 =$B$1/138 =$B$l/J38 =$B$l/K38 
39 =C39-Y(TRUNC(C39)*0.625/12) =D39-2+(TRUNC(D39)*0.75/12) =F3ggE39 =G3ggE39 =H39'E39 =$B$1/139 =$B$l/J39 =$B$l/K39 
40 =C40-2'(TRUNC(C40)'0.625/12) =D40-Y(TRUNC(D40)*0.75/12) =F40'E40 =G4D'E40 =H404E40 =$B$1/140 =$B$IlJ40 -- =$B$l/K40 
41 =C41-2*(TRUNC(C41)'0.625/12) =D41-2'(TRUNC(D41)'0.75112) =F418E41 =G41gE41 =H41*E41 =$B$11141 ' =$B$l/J41 =$B$l/K41 
42 =C42-2'(TRUNC(C42)'0.625/12) =D42-2+(TRUNC(D42)*0.75/12) =F42'E42 =G42'E42 =H42'E42 =$B$1/142 =$~$1/~42- =$B$l/K42 



Trashrack Hydrauli ab aluation - Formulas 



Longitudinal Bar Deflection 

Determine Bar Required 
y water (pcf) 62.4 
Height (ft) 17 

Bar Length (ft) 10 - . .  

Bar Length (in) 120 
E ('ksi) 29000 

w = 1060.8 plf 
88.4 Iblin 

Deflection Check 
lx = 10.17253 in4 
6 = 0.809076 in 

Bar Dimensions 
width fin) 0.5 . , 
height (in) 6.25 

Very Small, OK 



Longitudinal Bar Deflection Formulas 

A I B I C l  D I E 
1 Determine Bar Rc - 
2 y water (pcf) 62.4 Bar Dimensions 
3 Height (ft) 17 width (in) 0.5 - 
4 Bar Length (ft) 10 height (in) 6.25 - 
5 Bar Length (in) =12*84 - 
6 E (ksi) 29000 - 
7 - 
8 
9 w = =B2*B3 Plf - 
10 =B9/12 Ib/in - 
11 - 
12 Deflection Check - 
13 Ix = =E3*E4A3/12 in4 
14 6 = =(5*B10*B5A4)/(384*B6*1 000*B13) in Very Small, OK 



Transverse Bar Sizing 

I Determine Bar Required 
Bar Dimensions 
width (in) 0.75 

height (in) 0.75 

y water (pcf) 62.4 
Height (ft) 17 

Bar Length 
(spacing) (ft) 1 

Bar Length (in) 12 
E (ksi) 29000 

w = 1060.8 plf 
88.4 I bli n 

MU = 132.6 Ib-ft 
1591.2 Ib-in 

Sx = 0.07031 3 in3 
fb = 22630.4 psi <50,00Opsi - OK 

Deflection Check 
Ix = 0.026367 in4 
6 = 0.03121 4 in Very Small, OK 

Weld Check 
P =the total load on the longitudinal to transverse welded connection 

P = 1060.8 Ibs 
Lw = 2.5 inches -Length of weld 

Assume 118" fillet weld (smallest weld) and lowest tensile strength of weld (6Oksi) 
Rw = 1.59 kiplin 

Rtot = 3975 Ibs >1060.8, therefore OK 



Transverse Bar Formulas 

A I B I C l  D I E 
1 Determine Bar 
2 y water (pcf) 62.4 Bar Dimensions 
3 Height (ft) 17 width (in) 0.75 - 

Bar Length 
4 (spacing) (ft) 1 height (in) 0.75 - 
5 Bar Length (in) =12*B4 - 
6 E (ksi) 29000 
7 - 
8 - 
9 w = =B2*B3 - plf 
10 =B9/12 Ib/in 
11 MU = =B9*B4A2/8 Ib-ft - 
12 =B11 * I  2 Ib-in - 
13 Sx = =E3*E4A2/6 in3 
14 fb = =B12/B13 psi <50,00Opsi - OK - 
15 - 
16 Deflection Che 
17 Ix = =E3*E4A3/12 in4 - 
18 6 = =(5*B10*B5A4)/(384*B6*1000*B17) in Very Small, OK - 
19 
20 Weld Check - 
21 P =the total loa 
22 P = =BYB3*B4*B4 Ibs - 
23 Lw = =E3*2+0.5*2 inches -Length of weld - 
24 Assume 118" fill - 
25 Rw = 1.59 ki plin - 
26 Rtot = =B23*825*1000 Ibs >1060.8, therefore Ot 



Column Loading Check 
y water (pcf) 62.4 
Height (ft) 17 

Bar Length (ft) 10 
Bar Length (in) 120 
E (ksi) 29000 

Column Dimensions 
width = 0.5 in 

lenath = 6.25 in 
w 

height = 2.167 ft 
area = 3.125 in' 

K = 0.5 column with fixed ends 

Resultant Point Load 
over Beam Span = 10608 Ibs 

Column Load = 5304 Ibs 
5.304 kips 

Ix = 10.17253 in4 
ly = 0.065104 in4 
r, = 1.80422 in 

r, = 0.144338 in Therefore, r,, controlling 
A,= 1.191207 

F,, = 27.6081 5 ksi 
Pn = 86.27548 kips 
Pu = 73.3341 6 kips > 5.304 kips, therefore OK 



Column Loading Check - Formulas U 

P:IFCDMC/23443698 White Tanks/Deslgn/Outlets/trashrack calc 

1 - 
2 - 
3 - 
4 - 
5 - 
6 - 
7 - 
8 - 
9 
10 - 
11 - 
12 - 
13 - 
14 - 
15 - 
16 - 
17 - 
18 

A I B ( C (  D I E I F 
Column Loading Check 

y water (pcf) 62.4 Column Dime 
Height (ft) 17 width = 0.5 in 

Bar Length (ft) 10 length = 6.25 in 
Bar Length (in) =1 TB4 height = 2.167 ft 
E (ksi) 29000 area = =+E3*E4 in" 

K = 0.5 column with fixed end: 
Resultant Point Load 

over Beam Span = =B2'83'B4 Ibs 
Column Load = =B8/2 Ibs 

=B9/1000 kips 
Ix = =E3'E4A3/12 in4 
ly = =E4'E3"3112 in4 
r, = =SQRT(Bll/E6) in 

r, = =SQRT(B12/E6) in Therefore, r, 
4 = =((E7'E5'12)/(B14*3.14))'SQRT(50/B6) 

F,, = =0.658A(B15A2)*50 ksi 
Pn = =E6'B16 kips 
Pu = =0.85*817 kips > 5.304 kips, 
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5-10 MAXIMUM SLENDERNESS RATIOS 147 

Intemedlate ' 

KL -- 
r 

form of A, given in the LRFD Specification. 

(LRFD Equation 2-4) 

Both equations for F,, include the estimated effects of residual stresses and 

an empirical or test result formula. 

(LRFD Equation E2-2) F,, = (0.658") Fy for A, 5 1.5 

(LRFD Equation E2-3) 

and has shown the results in Tables 3-36 and 3-50 of Part 6 of the LRFD 

user may obtain values for steels with any Fy values. 



usual ly  r equ i r e  t h e  use  of foo t ings ,  keywalls and coun te r fo r t s  and 
drainage i s  properly loca ted  immediately downstream of t hese  f ea tu re s .  
This drainage when proper ly  designed can con t ro l  p ip ing  and provide 
s i g n i f i c a n t  economies due t o  t h e  e f f e c t  on s o i l  l oads ,  u p l i f t  p ressures ,  
overturning forces  and s l i d i n g  s t a b i l i t y .  

Out le t s  

The choice of o u t l e t  i s  t o  be based on a  c a r e f u l  cons idera t ion  of a l l  
s i t e  and flow condit ions t h a t  may a f f e c t  opera t ion  and energy 
d i s s ipa t ion .  

1. Canti lever  o u t l e t  and plimge pools  may be i n s t a l l e d  where t h e i r  use: 

a .  Does not  c r e a t e  a  p ip ing  hazard i n  t h e  foundation of t h e  
s t r u c t u r e .  

b.  Is compatible with o the r  condit ions a t  t h e  s i t e .  

Plunge pools a r e  t o  be designed t o  d i s s i p a t e  t h e  energy and be 
s t a b l e .  Unless t h e  pool i s  t o  be i n  bedrock o r  very eros ion  
r e s i s t a n t  ma te r i a l s ,  r i p r a p  w i l l  be  necessary t o  i n su re  s t a b i l i t y .  
Design Note 6 ,  e n t i t l e d ,  "Armored Scour Hole f o r  Cant i lever  Outlet",  
i s  t o  be  used f o r  design.  

Cant i lever  o u t l e t s  a r e  t o  be supported on bents  o r  p i e r s  and a r e  t o  
extend a  minimum of 8 f e e t  beyond the  ben t s  o r  p i e r s .  The bents  a r e  
t o  be loca ted  downstream from t h e  i n t e r s e c t i o n  of t h e  downstream 
s lope  of t he  e a r t h  embankment with the  grade l i n e  of t h e  channel 
below t h e  dam. They a r e  t o  extend below t h e  lowest e l eva t ion  
an t i c ipa t ed  i n  t h e  plunge pool .  The i n v e r t  of t h e  c a n t i l e v e r  o u t l e t  
i s  t o  be a t  l e a s t  1 f o o t  about t he  t a i l w a t e r  e l eva t ion  a t  maximum 
discharge.  

2.  SAF bas ins  may be  used when t h e r e  i s  adequate con t ro l  of t a i lwa te r .  
'Use TR-54 f o r  s t r u c t u r a l  design and NEH-14 f o r  hydraul ic  -design. 

3 .  Impact basins  may be used when p o s i t i v e  measures a r e  taken t o  
prevent  l a rge  deb r i s  from en te r ing  the  conduit .  TR-49 i s  t o  be used 
f o r  hydraul ic  design.  

Trash Racks 

Trash racks a r e  t o  be designed t o  provide p o s i t i v e  p r o t e c t i o n  aga ins t  
clogging of t he  spi l lway under any operat ing l e v e l .  The average v e l o c i t y  
of flow through a c l ean  t r a s h  rack  i s  no t  t o  exceed 2.5 f e e t  pe r  second 
under t h e  f u l l  range of s t age  and discharge.  Veloc i ty  i s  t o  be computed 
on t h e  b a s i s  of t h e  n e t  a rea  of opening through t h e  rack. 

I f  a r e s e r v o i r  o u t l e t  w i t h ' a  t r a s h  rack o r  a  po r t ed  concrete  r i s e r  is 
used t o  keep the  sediment pool drained t h e  t r a s h  rack o r  r i s e r  i s  t o  
extend above the  an t i c ipa t ed  sediment e l eva t ion  a t  t h e  r i s e r  t o  provide 



(. ) Longitudinal steel '0 - . members B 

no1 included in 

Anchor bolls ss A 

DETAILS P L A N  
Note' - 

TRASH RACK 
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APPENDIX I 

CALCULATION PACKAGES - 
HYDRAULIC DESIGN 

P:\FCDMC\23443698 WHITE TANKS\DESIGN REPORlWO PERCENnWHlTE TANKS 3 DESIGN REPORT - 90 PERCENT DRAFT REV2.DOC 



INDEX OF HYDRAULICS CALCULATION PACKAGES 

(WHITE TANK FLOOD RETARDING STRUCTURE NO. 3 REMEDIATION DESIGN STUDY) 

Index Number 

I- 1 

1-2 

1-3 

Title 

SITES MODELING FOR EMERGENCY SPILLWAY 

OUTLET CHANNEL DESIGN DOWNSTREAM OF OUTLET STRUCTURES 

RPRAP SIZING FOR OUTLET CHANNEL 



URS CALCULATION PACKAGE NO. 1-1 

CALCULATION COVER SHEET 

EXHIBIT 4.7-2 

Client: Fc b H  c Project ~ a m e :  WL ;,!c t r L  s F ~ s  ~3 
ProjecUCalculation Number: 2 34q 37 Y 8 

Total Number of Pages (including cover sheet): 

Total Number of Computer Runs: 3 
Prepared by: - 30-k Date: 4/9/07 
Checked by: T& etn 4%~. $I-. Date: q /( o/o Y 

d a *  

-- 

Description and Purpose: 

%;r co\c &kan i - c ( u L  r S I T E  5 ;nprk a r A  hLtcit. L& 
+, Lskh we. t b.4 C" L X C C ~ ~ ~ W S .  ALLJLA h\cL-l&bfi L ay 
,:(\ pcdv;.d ;+l. CL 1- O ~ O  rA*iC&l. 

@ Design BasislReferenceslAssumptions 

Calculation Approved by: K-nqfb- 44. 9 -(UFO y 
" Project Managermate 

Revision No.: Description of Revision: Approved by: 

Project Managermate 



SSEA 
* 
HYD 

02/09/2002WT 
White Tanks  72 hr 
9  

. 2  
32 .4  
3 2 . 3  
32 .3  
32.3 '  
3 2 . 3  
32 .6  
3 3  
33 .6  
34 .4  
35 .3  
36 .4  
3 7 . 7  
39 .2  
40 .8  
42 .8  
4 5 . 3  
4 8 . 4  
52 .2  
5  7  
65 .7  
3171 
25135 
22268 
1 7  03 6  
12634 
8928 
7067 
5925 
5186 
4653 
4108 

- 3078 
2499 
2158 
1877 
1661  
1514 
1424 
1375 
1 3 1 1  
1260 
1225 
1 1 7 1  
1127 
1096 
1075 
1028 
992 
960 
9  0  6  
861  
795 
739 

Storm Event 
PMF Spillway 



ENDTABLE 
POOLDATA ELEV 
ASSURFACE 41 

10 0 
ENDTABLE 
ASDATA 41 
BTMWIDTH FEET 
ASMATERIAL 

1 
ENDTABLE 
ASCOORD 1 

10 0 
774.68 
1337.39 
3133 

ENDTABLE 
GRAPHICS I 
G0,HYD L 
ENDJOB 
ENDRUN 

HOL 
1203 
1201 
1197 
1178 



................................................................................ 

SSEA Xeq 09/09/2004 Spillway Integrity Analysis Program 
Ver 01.0.0 Time 15:20:08 * 

SSEA 02/09/2002WT 
* White Tanks 72 hr Storm Event 
HYD 9 PMF Spillway 

.2 
32.4 32.4 32.4 
32.3 32.3 32.3 
32.3 32 -3 32.3 
32.3 32.3 32.3 
32.3 32.4 32.4 
32.6 32.7 32.7 
3 3 33.1 33.2 
33.6 33.8 33.9 
34.4 34 -5 34.7 
35.3 35.5 35.7 
36.4 36.7 36.9 
37.7 37.9 38.2 
39.2 39.5 39.8 
40.8 41.1 41.5 
42.8 43.3 43.7 
45.3 45 -9 46.5 
48.4 49.1 49.9 
52.2 53.1 5 4 
5 7 58.4 60.3 
65.7 6 8 7 0 
3 17 1 7311 12583 
25135 26045 25467 
22268 21179 20055 
17036 16036 15085 
12634 11797 10953 
8928 8412 8001 
7067 6793 6537 
5925 5749 5582 
5186 5067 4949 
4653 4550 4440 
4108 3920 3690 
3078 2910 2754 
2499 2428 2356 
2158 2097 2037 
1877 1828 1782 
1661 1627 1594 
1514 1494 1474 
1424 1412 1402 
1375 13 63 1349 
1311 13 01 1290 
1260 1253 1247 
1225 1216 1205 
1171 1162 1152 
1127 1120 1113 
1096 1092 1088 
1075 1067 1058 
1028 1019 1011 



ENDTABLE 
POOLDATA ELEV 
ASSURFACE 4 1  

100  
ENDTABLE 
ASDATA 4 1  
BTMWIDTH FEET 
ASMATERIAL 

1 
ENDTABLE 
ASCOORD 1 

100  
774 .68  
1337 .39  
3133 

ENDTABLE 
GRAPHICS I 
G0,HYD L 
ENDJOB 
ENDRUN 

992 
960 

. 9 0 6  . . 

8 6 1  
795 
739 
670 
613' 
542 
485 
445 
3  8  6  
340 
310 
287 
277 
273 
264 
229 
190 
1 3 1  
8  1 
72 .9  
72.8 
72 .7  
72.7 
72 .6  
72.5 
72 .4  
72.3 
72 .2  
7 2 . 1  
7  2  

4398 

850 

10  

HOL 
1203 
1 2 0 1  
1197 
1178 

* * * * *  MESSAGE - ACTUAL MAINTENANCE CODES ALLOWED FOR STORM SIMULATION. 

@ *****  MESSAGE - AUXILIARY SPILLWAY CREST ELEVATION IS SET TO 1203.00  



FROM THE ASCOORD RECORDS. 

* * * * *  WARNING - Reach 1, ASSURFACE values are not consistent for soil. 

INFLOW HYDROGRAPH PROVIDED. PEAK= 26045.00 CFS, AT 21.40 HRS. 
TITLE = PMF Spillway 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY OF AUXILIARY SPILLWAY SURFACE CONDITIONS USED IN COMPUTATIONS BY REACH 

REACH FROM 
STA 
(ft) 

----- ---- 
1 100. 
2 109. 
3 412. 
4 775. 
5 974. 
6 1153. 
7 1337. 
8 1710. 
9 2018. 
10 3133. 

TO 
STA 
(ft) 
---- 
109. 
412. 
775. 
974. 
1153. 
1337. 
1710. 
2018. 
3133. 
4398. 

SLOPE 

( % )  
------ 
0.0 
0.3 
0.3 
0.5 
0.6 
1.1 
0.5 
1.6 
1.1 
0.8 

RETARDANCE 
CURVE 
INDEX@ 

---------- 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 

VEGETAL 
COVER 
FACTOR 

------- 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 

MAINT . 
CODE 

----- 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ROOTING REACH 
DEPTH LOCATION 
(ft) * 

------- -------- 
0.5 CREST 
0.5 exit 
0.5 exit 
0.5 exit 
0.5 exit 
0.5 exit 
0.5 exit 
0.5 exit 
0.5 exit 
0.5 exit 

@ The program interprets retardance curve index entries of less than 1 as 
Manning's n values. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INTEGRITY ANALYSIS - REACH SURFACE PERFORMANCE SUMMARY 

Aux. Spillway Crest - 1203.00, Bottom Width - 850.0 

(The auxiliary spillway began flow at time 0.0 hours 
and peaked at time 21.4 hours with a discharge of 26045. cfs . )  

REACH 2: FROM STATION 109. TO 412. ON 0.3% SLOPE. 
Vegetal cover failed and concentrated flow developed 
at time = 53.2 hours. 

REACH 3:FROMSTATION 412.TO 775.ON 0.3% SLOPE. 
Vegetal cover failed and concentrated flow developed 
at time = 78.0 hours. 

REACH 4:FROMSTATION 775.TO 974.ON 0.58SLOPE. 
Vegetal cover failed and concentrated flow developed 
at time = 20.8 hours. 

REACH 5: FROM STATION 974. TO 1153. ON 0.6% SLOPE. 
Vegetal cover failed and concentrated flow developed 
at time = 20.8 hours. 



REACH 6: FROM STATION 1153.  TO 1337 .  ON 1.1% SLOPE. 
Vegetal cover failed and concentrated flow developed 
at time = 20 .4  hours. 

REACH 7 :  FROM STATION 1337 .  TO ' 1 7 1 0 .  ON 0.5% SLOPE. 
Vegetal cover failed and concentrated flow developed 
at time = 2 0 . 4  hours. 

REACH 8:  FROM STATION 1710.  TO 2018 .  ON 1 . 6 %  SLOPE. 
Vegetal cover failed and concentrated flow developed 
at time = 20 .2  hours. 

REACH 9: FROM STATION 2018.  TO 3133.  ON 1.1% SLOPE. 
Vegetal cover failed and concentrated flow developed 
at time = 2 0 . 2  hours. 

REACH 10 :  FROM STATION 3133.  TO 4398.  ON 0 .8% SLOPE. 
Vegetal cover failed and concentrated flow developed 
at time = 2 0 . 4  hours. 

INTEGRITY ANALYSIS - HEADCUT EROSION DAMAGE SUMMARY 

The headcut BREACHED the spillway crest at 
time equal approximately 54.8 hours. 
Computations terminated at that point! 

The most upstream headcut began at station 109  
and progressed upstream to station 1 0 0 .  
The final height of the headcut was 0 .6  ft. 

The headcut having the maximum final overfall height began 
at station 1153 .  and progressed upstream to station 1 0 0 .  
The final height of the headcut was 35 .0  ft. 

DURATION DIST. FROM MOST U/S 
FLOW HEADCUT TO U/S EDGE 

AUXILIARY HRS AUX. CREST, FT 
SPILLWAY---- 80 .2  >>>BREACH<<< 

Depth = 0 .6  ft 

1SSEA . . . . .  Job Complete. 
............................................................................... 

a SSEA . . . . .  Computations Complete. 



SSEA 
* 
HYD 

02/09/2002WT 
White Tanks 72 hr Storm Event 
9 PMF Spillway 

.2 
32.4 32.4 32.4 
32.3 32.3 32.3 
32.3 32.3 32.3 
32.3' 32.3 32.3 
32.3 32.4 32.4 
32.6 32.7 32.7 
3 3 33.1 33.2 
33.6 33.8 33.9 
34.4 34.5 34.7 
35.3 35.5 35.7 
36.4 36.7 36.9 
37.7 37.9 38.2 
39.2 39.5 39.8 
40.8 41.1 41.5 
42.8 43.3 43.7 
45.3 45.9 46.5 
48.4 49.1 49.9 
52.2 53.1 54 
5 7 58.4 60.3 
65.7 6 8 7 0 
3171 7311 12583 
25135 26045 25467 
22268 21179 20055 
17036 16036 15085 
12634 11797 10953 
8928 8412 8001 
7067 6793 6537 
5925 5749 5582 
5186 5067 4949 
4653 4550 4440 
4108 3920 3690 
3078 2910 2754 
2499 2428 ' 2356 
2158 2097 2037 
1877 1828 1782 
1661 1627 1594 
1514 1494 1474 
1424 1412 1402 
1375 1363 1349 
1311 1301 1290 
12 6 0 1253 1247 
1225 1216 1205 
1171 1162 1152 
1127 1120 1113 
1096 1092 1088 
1075 1067 1058 
1028 1019 1011 
9 9 2 986 979 
960 950 939 
9 0 6 8 9 6 887 
8 6 1 8 5 0 837 
7 9 5 782 770 
739 726 712 



ENDTABLE 
POOLDATA ELEV 
ASSURFACE 41 

140 
ENDTABLE 
ASDATA 41 
BTMWIDTH FEET 
ASMATERIAL 

1 
ENDTABLE 
ASCOORD 1 

100 
774.68 
1337.39 
3133 

ENDTABLE 
GRAPHICS I 
GO, HYD L 
ENDJOB 
ENDRUN 

Plei 
1203 
1201 
1197 
1178 



................................................................................ 

SSEA Xeq 09/09/2004 Spillway Integrity Analysis Program 
Ver 01.0.0 Time 15:31:55 

SSEA 
* 
HYD 

02/09/2002WT 
White Tanks 72 hr Storm Event 
9 PMF Spill1 

.2 
32.4 32.4 
32.3 32.3 
32.3 32.3 
32.3 32.3 
32.3 32.4 
32.6 32.7 
3 3 33.1 
33.6 33.8 
34.4 34.5 
35.3 35.5 
36.4 36.7 
37.7 37.9 
39.2 39.5 
40.8 41.1 
42.8 43.3 
45.3 45.9 
48.4 49.1 
52.2 53.1 
57 58.4 
65.7 6 8 
3171 7311 
25135 26045 
22268 21179 
17036 16036 
12634 11797 
8928 8412 
7067 6793 
5925 5749 
5186 5067 
4653 4550 
4108 3920 
3078 2910 
2499 2428 
2158 2097 
1877 1828 
1661 1627 
1514 1494 
1424 1412 
1375 1363 
1311 1301 
1260 1253 
1225 1216 
1171 1162 
1127 1120 
1096 1092 
1075 1067 
1028 1019 



ENDTABLE 
POOLDATA ELEV 
ASSURFACE 41 

140 
ENDTABLE 
ASDATA 41 
BTMWIDTH FEET 
ASMATERIAL 

1 
ENDTABLE 
ASCOORD 1 

10 0 
774.68 
1337.39 
3133 

ENDTABLE 
GRAPHICS I 
G0,HYD L 
ENDJOB 
ENDRUN 

Plei 
1203 
1201 
1197 
1178 

* * * * *  MESSAGE - ACTUAL MAINTENANCE CODES ALLOWED FOR STORM SIMULATION. 

* * * * *  MESSAGE - AUXILIARY SPILLWAY CREST ELEVATION IS SET TO 1203.00 



FROM THE ASCOORD RECORDS. 

* * * * *  MESSAGE - Values from ASSURFACE, Reach 1 imply a vegetal cover with 
"nu Bf 0.020 .  

INFLOW HYDROGRAPH PROVIDED. PEAK= 26045.00 CFS, AT 21.40  HRS. 
TITLE = PMF Spillway 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY OF AUXILIARY SPILLWAY SURFACE CONDITIONS USED IN COMPUTATIONS BY REACH 

REACH 

----- 
1 
2 
3  
4  
5  
6  
7  
8  
9  

1 0  

FROM 
STA 
(ft) 
---- 
100.  
109 .  
412. 
775.  
974. 

1153 .  
1337 .  
1710 .  
2018.  
3133.  

TO 
STA 
(ft) 
---- 
109 .  
412 .  
775 .  
974 .  

1153 .  
1337 .  
1710 .  
2018.  
3133.  
4018.  

SLOPE 

( 8 )  
------ 

0 .0  
0 .3  
0.3 
0 . 5  
0.6 
1.1 
0 . 5  
1 . 6  
1.1 
0 . 8  

RETARDANCE 
CURVE 
INDEX@ 

---------- 
0.020 
0.020 
0.020 
0.020 
0.020 
0 .020  
0.020 
0 .020  
0.020 
0 .020  

VEGETAL 
COVER 
FACTOR 

------- 
0.00 
0 .00  
0.00 
0 .00  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

MAINT. ROOTING REACH 
CODE DEPTH LOCATION 

(ft) * ----- ------- -------- 
1 CREST 
1 exit 
1 exit 
1 exit 
1 exit 
1 exit 
1 exit 
1 exit 
1 exit 
1 exit 

@ The program interprets retardance curve index entries of less than 1 as 
Manning's n values. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INTEGRITY ANALYSIS - REACH SURFACE PERFORMANCE SUMMARY 

Aux. Spillway Crest - 1203.00,  Bottom Width - 850.0 

(The auxiliary spillway began flow at time 0.0 hours 
and peaked at time 21.4 hours with a discharge of 26045.  cfs . )  

REACH 2:  FROM STATION 109.  TO 412.  ON 0.3% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 41 .0  hours. 

REACH 3 :  FROM STATION 412.  TO 775.  ON 0 .3% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 48 .8  hours. 

REACH 4 :  FROM STATION 775.  TO 974.  ON 0.5% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 2 0 . 8  hours. 

REACH 5:  FROM STATION 974.  TO 1153 .  ON 0.6% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20 .6  hours. 



REACH 6: FROM STATION 1153. TO 1337. ON 1.1% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.4 hours. 

REACH 7: FROM STATION 1337. TO 1710. ON 0.5% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.4 hours. 

REACH 8: FROM STATION 1710. TO 2018. ON 1.6% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.2 hours. 

REACH 9: FROM STATION 2018. TO 3133. ON 1.1% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.2 hours. 

REACH 10: FROM STATION 3133. TO 4018. ON 0.8% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.4 hours. 

INTEGRITY ANALYSIS - HEADCUT EROSION DAMAGE SUMMARY 

The headcut BREACHED the spillway crest at 
time equal approximately 42.6 hours. 
Computations terminated at that point! 

The most upstream headcut began at station 109. 
and progressed upstream to station 100. 
The final height of the headcut was 0.5 ft. 

The headcut having the maximum final overfall height began 
at station 2018. and progressed upstream to station 1348. 
The final height of the headcut was 14.3 ft. 

DURATION DIST. FROM MOST U/S 
FLOW HEADCUT TO U/S EDGE 

AUXILIARY HRS AUX. CREST, FT 
SPILLWAY---- 80.2 >>>BREACH<<< 

Depth = 0.5 ft 

1SSEA . . . . .  Job Complete. 
............................................................................... 

a SSEA . . . . .  Computations Complete. 



SSEA 02/09/2002WT 
* White Tanks 72 hr Storm Event 
HYD 9 PMF Spillway 

.2 
32.4 32.4 32.4 
32.3 32.3 32.3 
32.3 32.3 32.3 
32.3' 32.3 32.3 
32.3 32.4 32.4 
32.6 32.7 32.7 
3 3 33.1 33.2 
33.6 33.8 33.9 
34.4 34.5 34.7 
35.3 35.5 35.7 
36.4 36.7 36.9 
37.7 37.9 38.2 
39.2 39.5 39.8 
40.8 41.1 41.5 
42.8 43.3 43.7 
45.3 45.9 46.5 
48.4 49.1 49.9 
52.2 53.1 5 4 
57 58.4 60.3 
65.7 6 8 7 0 
3171 7311 12583 
25135 26045 25467 
22268 21179 20055 
17 03 6 16036 15085 
12634 11797 10953 
8928 8412 8001 
7067 6793 6537 
5925 5749 5582 
5186 5067 4949 
4653 4550 4440 
4108 3920 3690 
3078 2910 2754 
2499 2428 2356 
2158 2097 2037 
1877 1828 1782 
1661 1627 1594 
1514 1494 1474 
1424 1412 1402 
1375 1363 1349 
1311 13 01 1290 
1260 1253 1247 
1225 1216 1205 
1171 1162 1152 
1127 1120 1113 
1096 1092 1088 
1075 1067 1058 
1028 1019 1011 
992 986 979 
9 6 0 950 939 
906 896 887 
8 6 1 8 5 0 837 
795 7 8 2 770 
739 72 6 7 12 



ENDTABLE 
POOLDATA ELEV 
ASSURFACE 41 

140 
ENDTABLE 
ASDATA 41 
BTMWIDTH FEET 
ASMATERIAL 

1 
ENDTABLE 
ASCOORD 1 

100 
774.68 
1337.39 
3133 

ENDTABLE 
GRAPHICS I 
G0,HYD L 
END J O B  
ENDRUN 

4500 

8 5 0 

13 

Plei 
1203 
1201 
1197 
1178 



SSEA Xeq 09/10/2004 Spillway Integrity Analysis Program 
Ver 01.0.0 Time 09:27:14 

SSEA 02/09/2002WT 
* White Tanks 72 hr Storm Event 
HYD 9 PMF Spillway 

.2 
32.4 32.4 32.4 
32.3 32.3 32.3 
32.3 32.3 32.3 
32.3 32.3 32.3 
32.3 32.4 32.4 
32.6 32.7 32.7 
3 3 33.1 33.2 
33.6 33.8 33.9 
34.4 34.5 34.7 
35.3 35.5 35.7 
36.4 36.7 36.9 
37.7 37.9 38.2 
39.2 39.5 39.8 
40.8 41.1 41.5 
42.8 43.3 43.7 
45.3 45.9 46.5 
48.4 49.1 49.9 
52.2 53.1 5 4 
57 58.4 60.3 
65.7 6 8 7 0 
3171 7311 12583 
25135 26045 25467 
22268 21179 20055 
17036 16036 15085 
12634 11797 10953 
8928 8412 8001 
7067 6793 6537 
5925 5749 5582 
5186 5067 4949 
4653 4550 4440 
4108 3920 3690 
3078 2910 2754 
2499 2428 2356 
2158 2097 2037 
1877 1828 1782 
1661 1627 1594 
1514 1494 1474 
1424 1412 1402 
1375 1363 1349 
1311 1301 1290 
1260 1253 1247 
12 2 5 1216 1205 



ENDTABLE 
POOLDATA ELEV 
ASSURFACE 41 

140 
ENDTABLE 
ASDATA 41 
BTMWIDTH FEET 
ASMATERIAL 

I 

ENDTABLE 
ASCOORD 1 

100 
774.68 
1337.39 
3133 

ENDTABLE 
GRAPHICS I 
GO, HYD L 
END JOB 
ENDRUN 

Plei 
1203 
1'201 
1197 
1178 

* * * * *  MESSAGE - ACTUAL MAINTENANCE CODES ALLOWED FOR STORM SIMULATION 

* * * * *  MESSAGE - AUXILIARY SPILLWAY CREST ELEVATION IS SET TO 1203.00 



FROM THE ASCOORD RECORDS. 

* * * * *  MESSAGE - Values from ASSURFACE, Reach 1 imply a vegetal cover with 
"n" of 0.020. 

INFLOW HYDROGRAPH PROVIDED. PEAK= 26045.00 CFS, AT 21.40 HRS. 
TITLE = PMF Spillway 

I SUMMARY OF AUXILIARY SPILLWAY SURFACE CONDITIONS USED IN COMPUTATIONS BY REACH 

REACH FROM TO SLOPE RETARDANCE VEGETAL MAINT. ROOTING REACH 
STA STA CURVE COVER CODE DEPTH LOCATION 
(ft) (ft) ( % I  INDEX@ FACTOR (ft) * 

- - - - - - - - - ---- ------ -_-_-_--__ ------- ----- ------- -------- 
1 100. 109. 0.0 0.020 0.00 1 CREST 
2 109. 412. 0.3 0.020 0.00 1 exit 
3 412. 775. 0.3 0.020 0.00 1 exit 
4 775. 974. 0.5 0.020 0.00 1 exit 
5 974. 1153. 0.6 0.020 0.00 1 exit 
6 1153. 1337. 1.1 0.020 0.00 1 exit 
7 1337. 1710. 0.5 0.020 0.00 1 exit 
8 1710. 2018. 1.6 0.020 0.00 1 exit 
9 2018. 3133. 1.1 0.020 0.00 1 exit 
10 3133. 4018. 0.8 0.020 0.00 1 exit 

@ The program interprets retardance curve index entries of less than 1 as 
Manning's n values. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INTEGRITY ANALYSIS - REACH SURFACE PERFORMANCE SUMMARY 

Aux. Spillway Crest - 1203.00, Bottomwidth - 850.0 

(The auxiliary spillway began flow at time 0.0 hours 
and peaked at time 21.4 hours with a discharge of 26045. cfs . )  

REACH 2: FROM STATION 109. TO 412. ON 0.3% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumedwith minimal flow: Time = 41.0 hours. 

REACH 3: FROM STATION 412. TO 775. ON 0.3% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 48.8 hours. 

REACH 4:FROMSTATION 775.TO 974.ON 0.5%SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.8 hours. 

REACH 5: FROM STATION 974. TO 1153. ON 0.6% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.6 hours. 



REACH 6: FROM STATION 1153. TO 1337. ON 1.1% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.4 hours. 

REACH 7: PROM STATION 1337. TO 1710. ON 0.5% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.4 hours. 

REACH 8: FROM STATION 1710. TO 2018. ON 1.6% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.2 hours. 

REACH 9: FROM STATION 2018. TO 3133. ON 1 .l% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.2 hours. 

REACH 10:FROMSTATION 3133.TO 4018.ON 0.8% SLOPE. 
Non-vegetated conditions implied: flow concentration 
assumed with minimal flow: Time = 20.4 hours. 

INTEGRITY ANALYSIS - HEADCUT EROSION DAMAGE SUMMARY 

The most upstream headcut began at station 109 
and progressed upstream to station 109. 
The 'final height of the headcut was 1.5 ft. 

The headcut having the maximum final overfall height began 
at station 1710. and progressed upstream to station 1710. 
The final height of the headcut was 4.9 ft. 

DURATION DIST. FROM MOST U/S 
FLOW HEADCUT TO U/S EDGE 

AUX I L I ARY HRS AUX. CREST, FT 
SPILLWAY --- 80.2 9. 

1SSEA . . . . .  Job Complete. 
............................................................................... 

SSEA . . . . .  Computations Complete. 
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OUTLET CHANNEL DESIGN DOWNSTREAM OF OUTLET STRUCTURES 
WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 
23443748 

The aim of this calculation package is to design the outlet channel downstream of outlet structures. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

Introduction 

The outlet structures will be a gated outlet and a principal spillway, with each structure connected to a 

separate conduit through the embankment. The conduits will discharge into a concrete stilling basin 

designed to dissipate the flow energy prior to entering the outlet channel. The outlet channel will, convey ' 

the discharges from the outlet works to the existing wash located adjacent to the Beardsley Canal. 

Channel Design 

The outlet channel of bottom width of approximately 33 ft with side slopes of 3 to 1 (H: V) was designed 

to convey discharge flows from the stilling basin to a natural wash downstream of the embankment. The 

outlet channel will be excavated at a 0.5 percent slope through the existing dam to the point where the 

channel matches the existing ground surface. 

The reservoir routing of several PMF hydrographs indicated 6-hr local PMF storm to be the worst case 

storm resulting in highest water surface elevation of 1216.5 ft. The combined capacity of principal 

spillway and gated outlet at 1216.5 ft was found to be approximately equal to 550 cfs. Therefore, the 

outlet channel was designed for a capacity of 550 cfs. The calculations related to the estimation of 

principal spillway and gated outlet capacities are provided in separate calculation packages. A Manning's 

Roughness coefficient of 0.045 was used for the outlet channel design keeping in view the future 

vegetation growth. . 

A computer software FLOWMASTER was used to determine the uniform flow depth and mean flow 

velocity within the outlet channel. 



RESULTS 

The FLOWMASTER analysis indicated a uniform flow depth of 3.1 ft within the outlet channel with the 

mean flow velocity equal to 4.25 ftlsec (Please See Pages 4 and 5). 



Cross Section 
Cross Section for Trapezoidal Channel 

Project Descript~on 

Worksheet Copy of Trapezoidal Char 
Flow Element Trapezoidal Channel 
Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coeffic 0.045 

Slope 0.005000 Wft 
Depth 3.06 ft 
Left Side Slope 3.00 H : V 

Right Side Slope 3.00 H : V 
Bottom Width 33.00 ft 
Discharge 550.00 cfs 

a 
Project Engineer: administrator 

p:\ ... \flowmaster\downstream of outlets.fm2 URS FlowMaster v6.1 [6140] 
0811 7/04 04:35:53 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 

H :l 
NTS 



Channel Sizing Downstream of Outlets 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Copy of Trapezoidal Char 

Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Mannings Coeffic 0.045 

Slope 01005000 Wft 
Left Side Slope 3.00 H : V 
Right Side Slope 3.00 H : V 
Bottom Width 33.00 ft 
Discharge 550.00 cfs 

Results 

Depth 3.06 ft 
Flow Area 129.1 ttz 

Wetted Perirn~ 52.35 ft 

Top Width 51.36 ft 
Critical Depth 1.93 ft 
Critical Slope 0.025294 ft/ft 

Velocity 
Velocity Head 

4.26 0.28 ft 4 u* c; 9 
Specific Enerc 3.34 ft 
Froude Numb' 0.47 
Flow Type Subcritical 

Project Engineer: administrator 
p:\ ... \flowrnaster\downstrearn of outlets.frn2 U R S  FlowMaster v6.l [6140] 
0811 7/04 04:35:46 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 
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RIPRAP SIZING FOR OUTLET CHANNEL 
WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 
23443748 

PROBLEM STATEMENT 

The aim of this calculation package is to estimate a riprap size for the outlet channel located at 

downstream of outlet structures. 

DESIGN BASISIASSUMPTIONSIREFERENCES 

Introduction 

The outlet structures will be a gated outlet and a principal spillway, with each structure connected to a 

separate conduit through the embankment. The conduits will discharge into a concrete stilling basin 

designed to dissipate the flow energy prior to entering the outlet channel. The outlet channel will convey 

the discharges from the outlet works to the existing wash located adjacent to the Beardsley Canal. 

The design for outlet channel is presented in a separate calculation package. The design analysis for the 

outlet channel indicated that the outlet channel of bottom width of approximately 33 ft with side slopes of 

3 to 1 (H: V) would be able to convey a flow of 550 cfs at a flow dept of 3.1 ft with an average channel 

velocity equal to 4.25 ft/sec. 

Riprap Design 

The riprap size for the outlet channel was estimated using a computer software RIPRAP developed by 

West Consultants. RIPRAP estimates the size of the riprap for the given flow conditions based on several 

methods available in industry. The input parameters to the RIPRAP were: 

a. Flow Depth (3.1 ft) 

b. Average Channel Velocity (4.25 fttsec) 

c. Side Slope (3: 1 H:V) 

d. Unit Weight of Stone (155 lb/ft3) 



Results 

The summary of RIRAP results is provided in Table 1 (See Page 4). The output results for RIPRAP 

model are attached at the end of this calculation package (See Pages 5-8). 

Based on the summary of RPRAP results summarized in Table 1, the required riprap size (D50) for the 

outlet channel varies between 0.14 ft to 0.40 ft. Form a conservative standpoint; a riprap size of 0.40 ft 

(approximately 5 inches) was selected for the outlet channel. 



TABLE 1 
SUMMARY OF RIPRAP RESULTS 

METHOD DSO (ft) 

USACOE 0.40 

ASCE 0.14 

USBR 0.24 

USGS 0.34 

ISBASH 0.13 



WEST Consultants, Inc. 

2111 Palomar Airport Rd 
Suite 180 

Carlsbad, CA 92009-1419 

PROGRAM OUTPUT 

fffffififiiiifififfififififffi usco~ Method 
i f f f i i f f f f i i i f i i i f f f f i i f i i i i i . f  

Input Parameters: .................................. 
Run Name: NAME-01 Description: RIPRAP DESIGN FOR OUTLET CHANNEL (WT 
FRS3 ) 

Velocity 
Channel Type 
Straight Channel 
Bend Angle, 0 
Average Channel Velocity, ft/sec 
Bottom Width, ft 
Minimum Centerline Bend Radius, ft 
Water Surface Width, ft 
Unit Weight of Stone, lbs/cu ft 
Riprap Layer Thickness 
Local Flow Depth, ft 
Cotangent of Sideslope 
Safety Factor 

Average 
Trapezoidal 

Yes 
N/A 
4 . 2 5 e -  

. N/A 
N/A 
N/A 

155.00 
1.00 
3.10 
3.00 
1.20 

Output Results: 

Computed Local Depth Average Velocity, ft/sec 4.25 
Local Velocity / Avg. Channel Velocity 1.00 
Correction for Layer Thickness 1.00 
Side Slope Correction Factor 1.01 
Correction for Secondary Currents 1.00 

Me& : I 
* * *  Using Gradation from COE ETL 1110-2-120 * * *  

Computed D30, ft 0.08 
D 

Specific Weight, pcf 155.00 
Layer Thickness, 0.75 
Selected Minimum 
Selected Minimum 

- 

Stone Weight, lbs 
Percent Lighter by Weight Minimum Maximum .................................................. 
WlOO 14 3 4 
W50 7 10 



Me&d Nu :z 
i i i f i i i i i f i i f i i i i f i i i i f i i i i i i f i  ASCE Method 
i i f f f i i i f f i i i i f f i i i i i i i i f f i i f i  E=7 
Input Parameters: .................................. 
Run Name: NAME-01 Description: RIPRAP DESIGN FOR OUTLET CHANNEL (WT 
FRS3 ) 

Local Depth Averaged Velocity, ft/sec 4.25 
Unit Weight of Stone, lbs/cu ft 155.00 
Cotangent of Sideslope 3.00 

Out~ut Results: 

[computed D50, ft 0.14 

* * *  Using Gradation from COE ETL 1110-2-120 * * *  

Computed D30, ft 0.11 
Specific Weight, pcf 155.00 
Layer Thickness, ft 0.75 
Selected Minimum D30, ft 0.37 
Selected Minimum D90, ft 0.53 

Stone Weight, Ibs 
Percent Lighter by Weight Minimum Maximum .................................. .................................................. 
WlOO 14 3 4 
W5 0 7 10 

Input Parameters: 

Run Name: NAME-01 Description: RIPRAP DESIGN FOR OUTLET CHANNEL (WT 
FRS3 ) 

Average Channel Velocity, ft/sec 4.25 

Output Results: .............................. 
A n  

Computed D50, ft 0.24 

* * *  Using Gradation from COE ETL 1110-2-120 * * *  

Computed D30, ft 0.20 
Specific Weight, pcf 155.00 
Layer Thickness, ft 0.75 
Selected Minimum D30, ft 0.37 
Selected Minimum D90, ft 0.53 

Stone Weight, lbs 
Percent Lighter by Weight Minimum Maximum 



WlOO 
W5 0 
W15 

Input Parameters: 

Run Name: NAME-01 Description: RIPRAP DESIGN FOR OUTLET CHANNEL (WT 
FRS3 ) 

Average Channel Velocity, ft/sec 4.25 

Output Results: .............................. 
Computed D50, ft 0.34 

* * *  Using Gradation from COE ETL 1110-2-120 * * *  

Computed D30, ft 0.28 
Specific Weight, pcf 155.00 
Layer Thickness, ft 0.75 
Selected Minimum D30, ft 0.37 
Selected Minimum D90, ft 0.53 

- Stone Weiqht, lbs - .  

Percent Lighter by Weight Minimum Maximum .................................................. .................................. 
WlOO 
W5 0 

Isbash Method a 
Input Parameters: .................................. 
Run Name: NAME-01 Description: RIPRAP DESIGN FOR OUTLET CHANNEL (WT 
FRS3 ) 

Average Channel Velocity, ft/sec 4.25 
Unit Weight of Stone, lbs/cu ft 155.00 
Turbulence Level Low 

Output Results: .............................. 
B 

Computed D50, ft 0.13 

* * *  Using Gradation from COE ETL 1110-2-120 * * *  

Computed D30, ft 0.11 
Specific Weight, pcf 155.00 
Layer Thickness, ft 0.75 
Selected Minimum D30, ft 0.37 
Selected Minimum D90, ft 0.53 



Stone Weight, lbs 
Percent Lighter by Weight Minimum Maximum .................................................. 
WlOO 14 3 4 
w5 0 7 10 
W15 2 5 

Input Parameters: .................................. 
Run Name: NAME-01 Description: RIPRAP DESIGN FOR OUTLET CHANNEL (WT 
FRS3 ) 

Local Depth Averaged Velocity, ft/sec 4.25 
Unit Weight of Stone, lbs/cu ft 155.00 
Cotangent of Sideslope 3.00 

Output Results: 

Computed W33, lb 

* * *  Using CalTrans Gradation - Placement Method B * * *  

Gradation Class Facing 
Layer Thickness, ft 1.41 

Percent Larger Than Rock Size ................................................................ 
AAAAAAAAAAAAAAAAAAAAAAA 
0-5 200 Lb. 
50-100 75 Lb. 
90-100 25 Lb. 
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PRELIMINARY ASSESSMENT OF SOIL CEMENT 
WHITE TANKS FRS NO. 3 

MARICOPA COUNTY, ARIZONA 
REVISED SEPTEMBER 2004 

1.0 INTRODUCTION 

1.1 BACKGROUND 

The American Concrete Institute (ACI) defines soil cement as a mixture of soil and measured 

quantities of Portland cement and water, compacted to a relatively high density. Soil cement is 

prepared by blending, compacting, and curing a mixture of soil, cement, and water. The relative 

proportions of the materials can be varied in order to control specific engineering properties of 

the soil cement. 

Soil cement will be used to construct the structural core of the embankment for the White Tanks 

FRS No. 3 rehabilitation design. The shear strength and the erosion resistance of the soil cement 

element will be key properties for the successful performance of the new embankment. 

@ Additional details specific to this project are discussed in section 1.2.5. 

1.2 APPLICATION OF SOIL CEMENT IN DAMS 

1.2.1 Soil Cement for Slope Protection 

Soil-cement was developed in the U.S., starting in the 1920s, as a means of stabilizing local soils 

with cement to produce an economical road building base material as an alternative to importing 

gravel base. In 1951, the use of soil-cement to provide slope protection for earth dams was 

initiated by the U.S. Bureau of Reclamation (USBR) with construction of a test section at Bonny 

Reservoir in eastern Colorado. Observation of the test section for the first 10-year period of 

service indicated excellent performance of the soil-cement, which was subjected to harsh wave 

action and repeated cycles of freezing and thawing and wetting and drying. This led to the 

conclusion that use of soil-cement for slope protection was feasible, based on both economical 

and service life considerations. Since 1961, more than 300 major soil-cement slope protection 

projects have been built in the United States and Canada. 

Since the initial applications of soil cement for erosion protection of embankments and slopes, 

the number of applications of soil cement in embankment dam engineering have increased. Soil 
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cement has been used to construct embankment dam cores where low permeability (clays) are 

@ not readily available, as well as to construct entire embankments. 

1.2.2 Total Dam Cross Section (Hardfill) 

At some locations, especially where clay is not available, embankments and dams have been 

constructed entirely of soil-cement. A soil-cement embankment serves several purposes. It 

provides slope protection, acts as a water barrier (i.e. the function of a core in an embankment 

dam), and can be built on relatively steep slopes because of its inherent shear strength properties. 

Soil cement has also been used as a core (water barrier) in embankment dams. Table 1-1 

summarizes several water control projects where soil-cement has been used in the entire 

embankment or in the core. 

TABLE 1-1 
Summary of Solid Soil-cement Embankments for Water Control Projects 

Note: N/A = Not Available 

1.2.3 Soil Cement in Dam Foundation Applications 

Soil-cement has been used as a massive fill to provide foundation strength and uniform support 

under large structures. Table 1-2 summarizes projects where soil-cement has been used to 

stabilize foundations in dam projects. 

Remarks 

solid soil-cement 
ring levee 

solid soil-cement 
embankment 
capped with 
concrete 

soil-cement core 
with 
1 to- 2% 
bentonite added 
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Soil 
Material 

Beach Sand 

N/A 

65 to- 57% 
sand 

5 to 10% 
fines 

Permeability 
(mls) 

N/A 

N/A 

upper part 
(10 m 

below crest) 

Optimum 
Water 

Content 
% 

N/A 

N/A 

8 

PI 

N/A 

N/A 

3 to 5 

Project 
Location 

Barney M. 
Davis Power 

tation Cooling 
Water 
Reservoir, TX 

Lubbock 
Canyon Lakes 
Project (four 
dams), TX 

Sylvenstein 
Dam, Germany 

Maximum 
Height 

(ft) 

22 

12 

134.5 (41 
m) 

Mix Design 

Percent 
Cement by 

weight 

10 

N/A 

N/R 

Percent 
Cement by 

volume 

12.1 

N/A 



TABLE 1-2 
Summary of Soil-cement Projects - Foundation Application 

Percent Compressive 
Thickness Cement by Soil Strength 

Project, Location (ft) weight Material (psi) Remarks 

Castaic Power Plant, Tail Race 
2.5 9 N/A NfA :hannel 

ompacted soil-cement bottom 
and Storm Bypass Channel, CA 

Cochiti Dam Outlet Works 
Sand and 

35 5.2 Gravel 
> 1,000 Soil-cement replaced low- 

Support, NM 57,700 cy 
(28-day) strength shaley clay 

oil-cement substituted for 
Richland Creek Dam, Texas 10 10 N/A > l,WO tverburden soil for a 1,200- ft 

(28-day) wide spillway 

W.G. Huxtable Pump. Plant 
23 7 Sands NJA Squefaction resistance. 

oil-cement pad to increase 
Foundation Stabilization, AR 

Note: N/A = Not Available 

1.2.4 Core Walls for Earth Dams 

@ The Portland Cement Association (PCA, 1964) provides guidelines for use of soil cement core 

walls in embankment dams. PCA (1964) suggests that soil cement core walls are particularly 

useful in applications where low permeability materials are not readily available. The PCA 

(1964) document is reproduced in Appendix A. 

1.2.5 Application to White Tanks FRS No. 3 

As currently planned, the segment of the White Tanks FRS No. 3 embankment within the fissure 

risk zone will include a soil cement component. The proposed embankment will include a 

central soil cement structure buried within an earthfill embankment with 0.6:l (horizontal to 

vertical) side slopes, 35-foot height, 10-foot crest width, and 52-foot base width. 
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2.0 MATERIALS 

2.1 SOIL 

Soil-cement has been constmcted using a wide range of soils. Sands with at least 85% passing 

the No. 4 sieve and 10 to 25% fines (material passing the No. 200 sieve) which have low 

plasticity and are non-organic have proven to require the least amount of cement. The amount of 

fines in soil-cement mixtures used on actual projects has ranged from 4 to 38%. 

Plasticity of soils used in soil-cement is usually limited to a plasticity index (PI) less than or 

equal to 8. For comparable durability, clayey soils require higher cement contents than sands. 

Also, it is more difficult to mix cement into clayey soils than into sandy soils. Clay balls tend to 

form when the plasticity index is greater than 8. For slope protection and or other applications 

where soil-cement is exposed to weathering, the clay balls tend to wash out of the soil-cement, 

which can weaken the overall soil-cement structure. Soils with a PI greater than 8 may be 

treated with hydrated lime prior to cement stabilization, but no dam applications using both 

materials have been constructed to date. 

According to the USBR, the most desirable soil for soil cement is a silty sand (SM) that has a 

@ good distribution of sizes, with 15 to 25% fines, and a maximum particle size between the No. 4 

sieve size and about 2 inches. The USBR requires that clay balls greater than 1 inch be removed, 

and imposes a 10 percent limit on clay balls passing the 1-inch sieve. 

The U.S. Army Corps of Engineers (USACE) recommends using soils not containing any 

material retained on a 2-inch sieve, nor more than 45% retained on a No. 4 sieve, nor more than 

35% or less than 5% fines (finer than the No. 200 sieve size). Additionally, the PI of the soil 

should be equal to or less than 12, and the organic content should be less than 2%. Clay balls 

greater than 1 inch should be removed, and the minus 1-inch clay ball content should be limited 

to no more than 10%. 

Table 2-1 provides examples of aggregate gradations required by a various agencies for cement- 

stabilized bank protection. 
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TABLE 2-1 
Aggregate Grading Specification for Bank Protection 

- 
Sieve PCA - 1976 Orange Albuquerque, Albuquerque, Pima County, Maricopa 
Size (suggested) County, CA NM NM AZ "' County, AZ 

3 CCg79 'LA99 
soil-cement soil-cement soil-cement soil-cement soil-cement cs A"' 

2 inch 100 100 100 100 

1-112 inch 98 - 100 . 100 90 - 100 

-?4 inch 80 - 95 

#4 55 - 100 60 - 90 55 - 100 50 - 70 60 - 90 30 - 65 

#200 5 - 35 5 -20 5 - 35 5 -20 5-15 0 -8  

PI 10 max 10 max 3 max 25 max 

Notes: 
1. Clay and silt lumps larger than Yz inch shall be removed. 
2. CSA = Cement Stabilized Alluvium -could be considered roller compacted concrete (RCC). 

2.2 CEMENT 

Portland cements meeting specifications of ASTM C 150 are suitable. Generally, Type I is used 

for soil-cement. Where high sulfate soils or water have been encountered, Type I1 has been @ specified. 

Chemical admixtures are rarely used in soil-cement. Use of fly ash as a replacement for Portland 

cement is not recommended, because fly ash reduces early age compressive strength and 

durability when used in soil-cement. The use of fly ash, cement-kiln dust, and aggregate 

screenings serves to fill the voids in the soil structure and help reduce the cement content. PCA 

recommends that fly ash, when used, conform to ASTM Specification C 168. 

Cement content requirements vary, depending on desired properties and types of soils used. 

Cement contents generally range from as low to 4 to as high as 16 percent by dry weight of soil. 

Generally, as the clayey portion of the soil increases, the quantity of cement required increases. 

Robbins and Mueller (1960) provided initial estimates for the soil-cement mix proportioning, as 

summarized in Table 2-2. It should be noted that these values are not mix-design 

recommendations, but rather recommendations of ranges of cement content to consider for initial 

mix design testing. The actual mix design would be identified from the results of the testing 

program. 
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TABLE 2-2 
Typical Cement Requirements for Various Soil Types 

(Robbins and Mueller, 1960) 

2.3 WATER 

AASHTO 
soil 

classification 

A-1-a 

A-I-b 

A-2 

A-3 

A-4 

A-5 

A-6 

A-7 

Water serves two purposes, to help obtain maximum compaction and to hydrate the cement, 

which hardens and binds the soil into a solid mass. Most water is acceptable to use. The only 

requirement is that the water is free from excessive amounts of alkalis, acids, or organic matter 

that might inhibit proper hardening of the soil-cement. The USACE recommended guidance on 

water quality may be found in USACE CRD-C 400. 

2.4 POTENTIAL AGGREGATE SOIL AT WHITE TANKS NO. 3 

The District has identified two potential borrow sources within the reservoir of the dam, 

Typical cement contents 
for durability tests 

(ASTM D 559 and D 506), 
percent by weight 

3-5-7 

4-6-8 

5-7-9 

7-9-1 1 

8-10-12 

8-10-12 

10-12-14 

11-13-15 

designated as Borrow Areas A and B. In addition, the soils in the vicinity of the current 

Typical cement content 
for moisture-density test 
(ASTM D 558), percent 

by weight 

5 

6 

7 

9 

10 

10 

12 

13 

USCS soil 
classification 

symbol ' 

GW, GP, GM, 
SW, SP, SM 

GM, GP, SM, SP 

GM, GC, SM, 
SC 

SP 

CL, ML 

ML, MH, CH 

CL, CH 

MH, CH 

emergency spillway and along the upstream toe of the existing embankment are possible borrow 

Typical range of 
cement 

requirement, 
percent by weight 

3-5 

5-8 

5-9 

7-1 1 

7-12 

8-13 

9-15 

10-16 

sources. URS reviewed all available geotechnical data to assess the possibility of using the near- 

surface soils (upper 10 feet) as aggregate for the soil cement. Laboratory test results for all near- 

surface soil samples obtained during URS' April 2004 investigation, as, well as previous 

investigations, indicate that the fines contents range from 11 to 86 percent, with an average fines 

content of 43.6 percent, for all samples tested (44 total). The plasticity index (PI) of the near- 

surface soils ranges from zero (non plastic) to 26, with an average PI of 6.3 percent, for all 

samples tested (26 total). 
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Composite samples from Borrow Area A (composite borrow south, or CBS), Borrow Area B 
(composite borrow north, or CBN), and the embankment borrow source (composite borrow 
embankment, or CBE) were collected during URS' April 2004 investigation for the purpose of 
soil cement mix design testing. Percent fines for the CBS, CBN, and CBE samples were 48.7, 

62.6, and 40.4 percent, resp~ctively, with an average fines content of 50.6 percent for the three 

composite samples. The soil cement mix design testing program and results are presented in 
URS' 2004 White Tanks FRS No. 3 Dam Rehabilitation Geotechnical Data Report (hereafter 

Geotechnical Report), and summarized in URS' 2004 Design Report for White Tanks FRS No. 3 

(hereafter Design Report). 

Borrow area soils, if assumed to be blended, classify on average as a silty sand (SM) using the 

USCS system, and as an A-4 soil using the AASHTO classification system. Based on all 
available geotechnical data and the results of the mix design testing, near-surface soils from the 

various borrow areas are considered suitable for use as aggregate for soil cement. 
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a 3.0 GENERAL PROPERTIES 

The properties of soil-cement are influenced by several factors, including (a) type and proportion 

of soil, cementitious materials, and water, (b) compaction, (c) uniformity of mixing, (d) curing 

conditions, and (e) age of the compacted mixture. Because of these factors a wide range of 

values for specific properties may result. 

This section presents a discussion of properties related to soil-cement mixtures and their 

associated recommended standardized tests. The mentioned test methods have been used by 

organizations such as the Natural Resources Conservation Service (NRCS), PCA, USACE, and 

USBR. 

3.1 DENSITY 

Density of soil-cement is usually measured in terms of dry density, although moist density may 

be used for field control. The optimum moisture content and maximum dry density for a 

compacted soil-cement mixture is determined according to ASTM D 588. 

Adding cement to a soil generally causes some change in both the optimum moisture content and 

maximum dry density for a given cornpactive effort. However, the direction of this change is not 

usually predictable. The flocculating action of the cement tends to produce an increase in 

optimum moisture content and a decrease in maximum density, while the high specific gravity of 

the cement relative to the soil tends to produce an increase in maximum density. 

3.2 COMPRESSIVE STRENGTH 

Unconfined Compressive Strength is the most widely referenced property of soil-cement and is 

usually measured according to ASTM D 1633. Strength is dependent on the degree of reaction 

of the soil-cement mixture and the rate of hardening. Strength is directly related to density and, 

therefore, it is affected by the degree of compaction and the compaction water content, which 

control compacted density. 

Compressive strength serves as a criterion for determining minimum cement requirements for 

proportioning soil-cement. The ACI Committee 230 (1997) showed that, for a given soil, a 

linear relationship can be used to approximate the relationship between compressive strength and 

cement content, for cement contents up to 15% and a curing period of 28 days (Figure 3-1). 
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Figure 3-1 
Relationship Between Cement Content and Unconfined Compressive Strength 

for Soil-Cement Mixtures (ACI Committee 230) 

Curing time influences strength gain differently for soil cements produced with different types of 

soils. As shown in Figure 3-2, the rate of strength increase is greater for granular soil-cement 

than for fine-grained soil-cement, according to the Federal Highway Administration (1979). 
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Figure 3-2 
Effect of Curing Time on Unconfined Concrete Compressive 

Strength of Some Soil-Cement Mixtures (Federal Highway Administration 1979) 

Compressive strength criteria of five agencies in the Southwest for soil-cement bank protection 
and grade control structures are given in Table 3-4. 

TABLE 3-4 
Minimum 7-day Compressive Strength Requirements for 

Soil-Cement Banks and Grade Control structures1 

Notes: 
1. Examples of grade control structures include channel bottoms and spillway crests. 
2. Cement stabilized alluvium. 
3. Minimum 7% by weight. 
4. For use in Maricopa County, AZ. 
5.  Cement content required to produce specified strength, plus and additional 2 percent cement by dry weight. 

For slope protection measures, the USBR requires a minimum compressive strength of 600 psi at 

Comments 

Grade control structures designed by 
USACE-LA 

Greater bed load conditions than other 
areas 

Coarser grading for aggregates for grade 
control structures 

Crushed aggregate to produce RCC 

7 days and 875 psi at 28 days. 

Grade Control 
Structures 

4-ft thick RCC cap 
over soil-cement 

1,000 psi + 2% '5' 

1,000 psi + 2% (5' 

1,000 psi + 2% '5' 

2,000 psi 

Agency 

Pima County, 
Tucson, AZ 

Maricopa County, 
Pheonix, AZ(~)  

AMAFCA 

Albuquerque, NM 

Orange County, CA 

US ACE -  LA'^' 
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Of the compressive strength criteria listed above, the criteria judged to be most applicable to the 

White Tanks FRS No. 3 soil-cement structure is Maricopa County's minimum 7-day 

compressive strength requirement of 750 psi. However, the long-term compressive strength of 

the White Tanks FRS soil cement structure is considered to be a better indicator of performance 

under the design loading ,conditions (Probable Maximum Flood, or PMF), as the PMF 
statistically is a long-term event. 

3.3 DURABILITY 

Along with compressive strength tests, durability tests are conducted on test specimens of soil- 

cement mixtures to determine adequate cement content. The laboratory durability tests (ASTM D 
599 and ASTM D 560) consist of subjecting the compacted specimens to 12 cycles of freezing 

and thawing (F/T) and/or 12 cycles of wetting and drying (WID). The entire surface of the test 

specimen is brushed after each cycle to remove loose particles that have become dislodged 

during the previous cycle of the test. The minimum cement content is that which produces 

specimens that remain within specified limits of weight loss after the 12 F/T or W/D cycles, as 

summarized in Table 3-3. 

TABLE 3-3 
Summary of Durability Requirements for Wet-Dry Tests 

Soil Type Maximum Allowable Weight loss, Agency percent 

PCA GW, GP, GM, GC, SW, SP, SM, SC 14"' 

CL, CH, ML, MH, 10 

CL, CH, OH, MH 7 

USBR Silty 6 

US ACE Granular, PI<10 11 

Granular, PI>10 8 ' 

Silt 8 

Clay 6 

Notes: 
1. 10% is maximum for AASHTO A-2-6 and A-2-7 soils. 
2. Developed specifically for soil-cement slope protection. In addition, the USBR requires a minimum 

compressive strength of 600 psi at 7 days and 875 psi at 28 days. 

The final cement content should be the minimum cement content used in specimens that met or 

exceeded both the durability and compressive strength criteria. PCA compared results of more 

than 1,700 soil-cement samples tested for both strength and durability. Figure 3-3 illustrates the 

@ 
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general relationship between 7-day compressive strength and durability for soil-cement samples. 

It is apparent from these curves that a 7-day compressive strength of 800 psi would be adequate 
from the standpoint of durability for all soils, but this strength would be higher than needed for 

most soils and would result in a conservative and more costly design for many soils. 

0 I I I I 1 
o 20 (O M) 80 ~ M K I  

%OF W P L E S  PASSING 
ASTM FREE7.E-MRW & WETDRY TESS 

Figure 3-3 
Relationship Between Compressive Strength and Durability of 

Soil-Cement Based on PCA Durability Criteria (PCA, 1992) 

Although durability testing is normally conducted for water control structures, durability is 

considered to be of lesser importance than compressive strength for the White Tanks FRS soil 

cement structure. The soil cement structure will be blanketed with a thick layer of common fill 

on both sides, and will not be subjected to repeated cycles of freezelthaw and wettingldrying, as 

is the case with water control structures with permanent pools, located in harsh climates. The 

laboratory tests used to measure durability - freezelthaw and wetldry tests - were therefore 

judged to not be representative of the climatic exposure that the FRS soil-cement core will 

experience, and consequently were not performed as part of the mix design testing program. 

Generally, once a cement content has been established based on the strength and durability tests, 

an additional 2% of cement is generally specified for construction of water control projects. This 

additional cement is intended to account for 1) the more severe effects of water exposure in these 

structures, as compared to in road base applications, according to PCA, and 2) field variations in 

the soil and the mixing process, according to the USBR. 
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3.4 SHRINKAGE CRACKING 

Cement treated soils undergo shrinkage during drying. The shrinkage and subsequent cracking 
depend on cement content, soil type, water content, degree of compaction, and curing conditions. 

Soil-cements made from different soil types produce different crack patterns. Soil-cement made 

from clay develops higher iota1 shrinkage, but crack widths are smaller and individual cracks 

more closely spaced (e.g. hairline cracks, spaced 2 to 10 ft apart). Soil-cement made with 

granular soil produces less total shrinkage, but larger cracks spaced at greater intervals (usually 

10 to 20 ft or more apart). Methods suggested for reducing or minimizing shrinkage cracks 

include keeping the soil-cement surface moist beyond the normal curing periods and placing the 

soil-cement at slightly below optimum moisture content. 

Laboratory tests were conducted by Nussbaum and Colley (1971) to obtain design factors for the 

application of soil-cement in earth dams as slope protection, impermeable barriers, and erosion- 

resistant surfaces in areas of rapid flow. The results showed that shrinkage cracks in the 

upstream soil-cement facings do not increase seepage through the dam by appreciable quantities 

when compared to a condition without cracks. 

Some shrinkage cracking is expected to occur in the White Tanks FRS No. 3 soil cement 

@ 
structure, as the soil cement mix will have a considerable fines content and will be exposed to the 

hot, dry climatic conditions of the Phoenix area. However, even if the wetted front penetrates the 

soil cement core during an extreme flood, seepage through the core would not increase by 

appreciable quantities, as indicated above. 

3.5 EROSION RESISTANCE 

Because soil-cement contains very little, if any, coarse aggregate, its erosion resistance is 

invariably controlled by the compressive strength produced by the cement paste. It has been 

shown in both the laboratory and the field that properly designed soil-cement can withstand the 

flow of clean water up to a velocity of 20 ftlsec with little erosion damage. 

For higher flow velocities or abrasive erosion conditions, the compressive strength needs to be 

increased or roller compacted concrete (RCC), with coarse aggregate, should be used. Means for 

increasing the strength of soil-cement exposed to more severe erosion conditions include 

modification to the mixture proportions, increased degree of compaction on exposed soil-cement 

surfaces, and extending the curing period. Methods for increasing compressive strength of the 

soil-cement by mixture proportion adjustments include increasing the cement content, changing 

to a coarser, more well-graded aggregate, or adding coarse aggregate to a finer sand or silty sand. 
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In the White Tanks FRS No. 3 application, the compressive strength of the soil cement section 

@ will govern erosion resistance. With an adequate compressive strength, the soil cement structure 

will be able to withstand the erosive forces caused by water flow along a potential transverse 

crack through the soil cement section. 

3.6 PERMEABILITY 

Permeability of most soils is reduced by the addition of cement. Table 3-4 summarizes the 

results from laboratory permeability tests conducted on a variety of soil types according to PCA 

(1986). Based on published data, the hydraulic conductivity of soil-cement material can range 
-5 -8 

from about 1x10 to 1x10 cmlsec, depending on the fines content of soil in the mix, cement 

content of the mix, delay time between lift compaction, and whether flow is normal or parallel to 

the lifts. Permeabilities of cement-treated soils are provided on Figure 1 and Table 1 in Appendix 

A for soil cements produced from a wide range of soil types, according to PCA data (PCA, 

1969). 

-7 
A hydraulic conductivity value of 1x10 cmlsec was selected for use in seepage modeling for 

the White Tanks FRS No. 3, which is representative of a mix with AASHTO A-4 type soil, an 8 

percent cement content, and assumes flow parallel to the lifts. Blended on-site soil, which was 

used in the soil-cement mix, compares most closely with AASHTO A-4 soil. 
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TABLE 3-4 
Permeability of Cement-Treated Soils (PCA, 1986) 

ASml soil Dry Moistu Cement K, Gradation analysis, percent passing 
classification densitv re content coefficient 

lb/f( content, p~rcent of 
percent by permeabilit #4 #10 #40 #200 .005 .0005 Cement 

weight Y ft per yr, (4.75 (2.0 (425 (75 pm) mm mm required 
1O4cm/sec mm) mm) gm) by weight 

I I I I 1 I I .  I I I 
. - 

Standard 1 108.2 1 10.8 1 0 1 48,800 1 (100 percent passing #20 (850 pm): 0 percent passing #30 (600 
I Ottawa sand 1 112.8 1 9.4 1 5.3 1 6900 1 I I 
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@ 4.0 DESIGN MIX TESTING PROGRAM FOR WHITE TANKS FRS NO. 3 

A mix design testing program was performed to evaluate the performance of soil-cement mixes 

prepared with on-site near-surface soils and a range of cement contents. Nine trial mixes were 

prepared using soil from the three potential borrow areas mentioned previously, and using three 

cement contents (3, 6, and 9 percent). Standard Proctor tests, grain size analyses, and Atterburg 

limit tests were performed on composite soil samples from the three borrow areas. Standard 

Proctor tests were also performed on each of the 9 soil-cement trial mixes. Test cylinders were 

subjected to unconfined compressive tests after 3, 7, 14, 28, and approximately 90 days of 

curing. A more detailed description of the mix testing program is provided in URS' 2004 

Geotechnical Report. 

4.1.1 Mix Design Test Results 

Mix design test results are summarized below and are presented in detail in URS' 2004 

Geotechnical Report. Of the three potential borrow sources, composite soil from the 

embankment borrow source (EBS) produced mixes that had the highest compressive strengths. 

The EBS composite sample also had the lowest fines content (40 percent). Composite samples 

from Borrow Areas A and B had fines contents of 49 and 63 percent, respectively. Composite @ samples from all three borrow sources produced mixes that achieved Maricopa County's 7-day 

compressive strength criteria of 750 psi. However, the cement content required to meet this 

criteria differed, depending on the composite soil borrow source: 5 percent cement content for 

the embankment borrow source, 6 percent for Borrow Area B, and 7.5 percent for Borrow Area 

A. A minimum cement content of 7.5 percent would therefore provide maximum flexibility 

during construction, so that soil from any of the three potential borrow sources could be used and 

still meet the 750 psi criteria. However, to account for field variations in the soil and mixing 

process, the minimum cement content should be increased to 9 percent. 

Compressive strength showed substantial increases at test time intervals of 14, 28 and 

approximately 90 days. Ninety-day compressive strengths for 9-percent cement mixes ranged 

from 1360 psi to 1610 psi (approximately double the 7-day strengths). Although the average on- 

site soil fines content is in the 45 to 50 percent range, and exceeds the industry-standard fines- 

content range of 4 to 38 percent and Maricopa County's criteria for 0 to 8 percent fines, use of 

on-site soils and a 9-percent cement content is judged to be acceptable, based on achievement of 

compressive strength criteria. Additionally, an average PI of 6.3, obtained by averaging PI'S of 

26 shallow soil samples (0 to 10 feet bgs), meets Maricopa County's maximum PI criteria of 25. 
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Athough no significant mixing problems occurred in the controlled laboratory conditions, a 

greater mixing effort may be required during field mixing due to the high fines content and 

variability of the on-site soils. Clay ball formation during field mixing is possible, and may 

require greater mixing energy to disperse the clay balls. However, the possible formation of clay 

balls in the field should not have a significant impact on workability and performance, based on 

the results of the mix design testing program. 
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5.0 CONCLUSION 

This memorandum documents the results of a preliminary assessment of soil cement for use 

White Tanks FRS No. 3, and summarizes the results of the mix design testing program 

conducted using on-site soils and thee cement contents. Based on the preliminary assessment 

and mix design test results, it appears that near-surface soils from any of the potential borrow 

sources at the site would be suitable for use as aggregate in the soil cement embankment 

. proposed for the project. 
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A~pendix A 
Soil-Cement Core Walls For Earth Dams, [PCA 19641 

.a 
INTRODUCTION 

The use of soil-cement core walls is suggested by the expense and difficulty involved in 

obtaining impervious cores' from natural materials in many areas, coupled with the recent 

successful development of soil-cement slope protection for earth dams. Where only relatively 

pervious materials exist at the site, the use of a soil-cement core is strongly indicated. A wide 

range of soils can be used to make virtually impermeable soil-cement, as illustrated in Fig. 1 and 

Table 1. This demonstrates the feasibility of soil-cement core walls and makes their use 

primarily a question of economics. 

PLANNING 

In the planning stage of the project, the following considerations are of importance: 

1. The use of a soil-cement core wall will usually allow construction of the dam at the 

location most desirable from the functional standpoint. This will minimize the cost of 

other facilities. 

2. The permeability and structural properties of any particular soil-cement mixture can be 

accurately determined. Design procedures can therefore be more refined, as compared to 

the larger safety factors required for un-stabilized cores. 

DESIGN 

In the design of a soil-cement core wall, it is necessary to utilize proper procedures to ensure the 

structural and hydraulic integrity of the entire facility, as is the case with any core material. The 

size, location, and other details of the soil-cement core wall will depend on individual project 

conditions. As a general guide to the designer, the following recommendations are offered (see 
Fig. 2): 

1. The soil-cement should have a permeability ("k" value) of less than 1 ft. per year. The 

cement content required to obtain this degree of impermeability for any given soil should 

be determined by a reliable testing laboratory. The standard wet-dry, freeze-thaw, and 

compressive strength tests should also be made in order to verify the absence of any 

substance in the soil or water which would inhibit hardening of the soil-cement. 

2. A key or cutoff trench of soil-cement should be provided to increase the seepage path and 

bond the core to the foundation. The depth of the cutoff trench should be determined in 

accordance with a competent investigation of the foundation conditions. 
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Appendix A 
Soil-Cement Core Walls For Earth Dams, IPCA19641 

@ 3. The minimum width of the soil-cement core wall at any elevation should be about one- 

fourth to one-tenth the height of the dam above that elevation. The exact dimension 

selected should be determined by allowable seepage conditions through the dam, 

foundation conditions, size of the dam, desirable safety factors and practical construction 

considerations. 

4. The soil-cement should be central-plant mixed in order to obtain maximum homogeneity 

of the product. See "Suggested Specifications: Soil-Cement Slope Protection For Earth 

Dams" (Portland Cement Association) for applicable provisions. 

5. The soil-cement should be placed in layers of not more than 6 in. compacted thickness. 

6. Succeeding layers should be placed as quickly as is practicable on completed layers. 

Each completed layer surface should be kept clean and moist until covered with the next 

1 ayer . 

Soil-cement is an extremely versatile and economical material with properties similar to 

concrete. Soil-cement gains steadily in strength while in service, typically doubling its 28-day 

strength in a few years. It can be used with confidence in many new applications with proper 

consideration of its engineering properties. The use of soil-cement for the core of an earth dam 

will give the engineer additional freedom in site selection and more accurate design factors, thus 

leading to improved performance and reduced costs. 

Portland Cement Association, Water Resources Bureau, June 1964 
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PERMEABILITY OF CEMENT TREATED SOILS 

FIG. 1 - 
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Table I-PERMEABILITY OF CEMENT-TREATED SOILS 

AASIfI) Ceo~rn t  
Dry Xloistuw Cenirnt K, C'~cIfic~cnt of C r a d ~ t ~ o n  Amlysis Soil I l eq ‘ t .  

Cdrve Soil No. o r  Snmplc ninsi ly  Content Content Tyyc of Pcrmeabi l t~y,  U. S, 11. A. 3 Paus~ng  C W S 5  by \'ol. 

No. fdentificstiun P. c. F. 5, b~ VoI. Soil-Cement Ft. PcrYedr  Tex ' tu~e ~ / 4  1 10 -LO %(I0 . PS . i l O i  J1) 1%- 

1 P. C..i. Soil No. 6863-3 hhrylsnd 10Z. 9 10.3 0 Compacted 1. $ l o  Sontl 100 100 100 77 .I - -  -- A -3f0) ', .; 

IW. G 10.8 3 .3  Compacted 30.3 

111.4 10.3 6.8  Comp,tc:tcd 25. G 

114.4 10.3 10 Con,psc(eJ 3.6 

2 SP S.1nd. 11 H-XG5 Utah 100.1 16.0 0 Compacted 356 Fine Sand 100 99 I10 36 6 6 1 A-3(0) -- 

105.8 14.8 G Compacted 19. Y 

103.3 13.5 1 2  Cumpscted 1.1 

3 P. C. A. Soil No. 7019 FIoridn 101.0 13.8 0 Compacted 144 Fine &nd 100 100 100 94 2 -- -- .A-3(0) 11.0 

105.2 13.4 6. E Compacted 0.3 , 

10%. 8 13.4 9.5 Comp~c ted  0.02 

4 13N-441 (SP Mcd) Fine Sand, Colo. 121.9 9.8 0 Compacted 16 b a m y S a a d  $9 98 04 66 20 18 5 A-2-4(0) -- 

~ 125.5 8.0 10 Compacted 0.1 

5 SF Silly Sol1 I1 H-17, Itiaho 0 Plastic 7.4 S;tndy Lasm 100 100 BY $6 94 31 11 h-2-4(0) -- 
105.2 20.0 8 Plastlc 0.2 

6 P. C. A. Soil S-1 Illinois 0 Comp.iclcd 15. P Coarse Sand 100 100 i 5  41 13 L? 5 -4-I-L(0) G . 0  

125.0 10.1 3.8 Compacted 0.39 

8 . 7  Cdmpnctetl 0. 07 

(1) .%I1 soils non-plastic. 
(2) Combnt requirement based on ASTBI St'indnrd Freeze-Thaw and Wet-Dry Tests for Soil Cement >Iixlurcs. 



SUGGESTED DESIGN OF SOIL-CEMENT CORE WALL 

FOR EARTHFILL DAMS 

6"soit -cement roadway -, 

FIG. 2 



APPENDIX K 

CALCULATION PACKAGES - 
, QUANTITY ESTIMATES 

The Fissure Erosion Modeling Report is not included with this submittal. It will be 
included with the 100 Percent Design Report. 
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PHASE 2 DESIGN CONCEPTS 
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