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A preliminary sediment impact assessment was conducted to identify any potential sediment issues that 

might result from the channel improvement alternative. This was a limited analysis that focused on the 

project area between the Ross Barnett Reservoir and continuing to slightly downstream of the proposed 

weir location.  A thorough sediment impact assessment considering the entire stream system will be 

required during the preconstruction, engineering, and design phase. The preliminary sediment impact 

assessment is divided into two interrelated components:  (1) Preliminary Geomorphic Assessment and (2) 

Sediment Transport Analysis.  

1.0 Preliminary Geomorphic Assessment   

A limited geomorphic assessment was conducted for the project area.  The primary focus of this study was 

the approximate 16 mile reach from the Ross Barnett Dam to the proposed weir location downstream of 

U.S. Interstate 20 (I-20). Components of this preliminary geomorphic assessment included field 

investigations, analysis of gage record, planform geometry, cross sectional geometry, and a preliminary 

assessment of sediment sources. A brief discussion of each of these is provided below. 

1.1 Field Investigations   

In August 2011, a field investigation of the project area was conducted.  The majority of the 

approximately 16 mile study reach was reconnoitered by boat, but some areas were accessed by foot. 

The purpose of the field investigation was to document the status of existing channels and structures, 

locate problem areas, identify the type and extent of bed and bank erosion processes, and identify 

sediment sources, sink areas, and significant morphological features. Bed and bank samples were 

collected during the field investigation. The gradation data for the banks and the bed samples are shown 

in Tables 1.A and 1.B, respectively. The locations of the samples are shown in Figures 1.A and 1.B. The 

study reach was divided into the following four geomorphic reaches:  (1) Upstream of the Ross Barnett 

Dam; (2) Ross Barnett Dam to Hanging Moss Creek; (3) Hanging Moss Creek to the Water Works Weir; 

and (4) Water Works Weir to Proposed Weir Location. A brief summary of the field observations is 

provided below. 

Reach 1. Upstream of Ross Barnett Dam.  A boat reconnaissance was conducted immediately upstream 

of the Ross Barnett Dam.  The purpose of this reconnaissance was to obtain bed material samples from 

the reservoir area to determine the type of material potentially available for transport to the downstream 

channel system. Four bed material samples were obtained with a drag bucket at waypoint locations 

shown in Figure 1.A.  Samples taken at WP-RB 1, 3, and 4 were predominately silt and clay. However, 

at WP-RB-2, about 550 feet upstream of the spillway, the sample was predominantly sand (about 84%). 
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The D501 of the material was 0.171mm (fine sand) and the D85 was 0.394mm (medium sand).  These 

sand sizes are found in appreciable quantities in the bed of the Pearl River downstream of the dam.  

Although one sediment sample is insufficient to draw any definite conclusions about the transport of 

sand material through the reservoir, it does suggest this as a subject for further investigation.   

 
Figure 1.A. Sediment sample locations in the Ross Barnett Reservoir Reservoir and along the 

Pearl River downstream to just upstream of Hwy 25. 
 

Reach 2. Ross Barnett Reservoir to Hanging Moss Creek.    This reach was reconnoitered primarily by 

boat.  This is a very sinuous reach with a sinuosity of about 1.6. Bank erosion was observed along several 

meander bends in this reach. However, this erosion appears to be part of the natural meander migration 

and not driven by system instabilities, as might be expected if the channel was in a degradation regime. 

Only two bank samples were collected in this reach: WP- 002 contained 92% fines while WP-005 

                                                 
1 D50 describes the particle size distribution of the soil.  A D50 of 0.171mm specifies that the diameter of 50% of 
the soil granules in the sample are 0.171mm or smaller.  The D85 of 0.394mm indicates 85% of the granules in the 
soil sample have a diameter of 0.394mm or smaller.  
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contained only 20% fines (Table 1.A).  Visual observations during the field trip indicated most of the 

banks in this reach more closely resembled the WP-002 gradation, where the sample composition was 

predominately fine material, much of which was cohesive. The cohesive, erosion resistant material in 

the banks coupled with the considerable amount of bank vegetation may be contributing to the overall 

bank stability in this reach.  

The bed material in this reach is predominately sand. While probing the bed immediately downstream 

of the dam, it appeared that there were considerable amounts of gravel in the bed.  However, grab 

samples showed that the bed was predominately sand with mussel shells mixed in. One sample, about 

2,000 feet downstream of the dam (WP-003, Table 1.B) did contain a small amount of pea gravel, but 

this was the only area where gravel was observed.  As indicated in Table 1.B, the average D50 in this 

reach is in the medium to coarse sand range. The average D10 value in this reach is in the very fine sand 

range. The average D90 is about 1.6mm which is in the very coarse sand range. Thus, the bed material 

in this reach is comprised of very fine sands and greater, with no appreciable amounts of fines (silts and 

clay) in the bed. In summary, the visual observations in this reach indicated that this is a relatively stable 

reach with localized bank erosion being part of the natural meander process.  It is possible that the 

channel may have experienced some degradation in the past as a response to dam construction, 

downstream channel improvements, etc., but based on limited field observations, no indications of any 

system instability such as aggradation, degradation or planform adjustments were observed. 

Table 1.A.  Bank Material Gradations 

Location >2mm 1mm - 

2mm 

0.5mm - 

1mm 

0.25mm 

-0.5mm 

0.125mm 

-0.25mm 

0.063mm 

-0.125mm 

<0.063mm 

WP-002 0.0% 0.0% 0.5% 0.5% 1.0% 6.0% 92.0% 
WP-005 0.0% 0.0% 1.0% 24.0% 30.0% 25.0% 20.0% 
WP-006 0.0% 0.0% 1.0% 1.0% 1.0% 5.0% 92.0% 
WP-008 0.0% 1.0% 0.4% 10.6% 17.0% 13.0% 58.0% 
WP-007 0.0% 0.0% 0.0% 12.0% 13.0% 15.0% 60.0%  

       
average 0.0% 0.2% 0.6% 9.6% 12.4% 12.8% 64.4% 

 

Reach 3. Hanging Moss Creek to Water Works Weir.  Reach 3 is approximately 5 miles in length with 

a sinuosity of about 1.2, considerably less sinuous than Reach 2. The downstream end of this reach is 

controlled by the Water Works Weir.  Visual observations indicated that the streambanks are comprised 

predominately of silts and clay.  A bank sample obtained about 1.3 miles upstream of Hwy 25 at WP-
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006 (Figure 1.A) contained about 92% silt and clay (Table 1.A). This reach had good bank stability with 

only a few localized areas of erosion occurring along the outside of meander bends.   

The bed material in this reach is predominately sand.  The one bed material sample obtained in this reach 

(WP-006) indicated a D50 of about 0.7mm, denoting coarse sand, and a D90 of 1.6mm, denoting very 

coarse sand.  The D10 value of 0.123mm is the upper end of the very fine sand range. Thus, the bed 

material in this reach is comprised of predominately sands, including very fine sands. In summary, the 

visual observations in this reach indicated that this is a relatively stable reach with localized bank erosion 

being part of the natural meander process. As with Reach 2, no indications of any system instability such 

as aggradation, degradation or planform adjustments were noted. 

Table 1.B.  Bed Material Gradations 
Location D10 (mm) D50 (mm) D90 (mm) 
WP-004 0.12344 0.6478 1.6881 
WP-003 0.0165 2.1532 4.0548 

 WP-001* 0.0791 0.1757 0.3901 
  WP-001** 0.0822 0.1762 0.3776 

WP-006 0.1236 0.7015 1.6219 
WP-008 0.0973 0.2965 1.317 
WP-009 0.0937 0.2397 1.0921 

WP-0010 0.0937 0.2688 1.2439 
WP-007 0.1014 0.3677 1.423 

WP-0011 0.0941 0.281 1.2829 
* Sub-surface sample   

**Surface sample   
 

Reach 4. Water Works Weir to Proposed Weir Relocation. Reach 4 extends from the Water Works 

Weir to the proposed weir location just downstream of I-20, a distance of about 5.3 miles. This is a 

relatively straight reach (sinuosity of 1.11) that was shortened by a series of meander cutoffs constructed 

by a U.S. Army Corps of Engineers channel improvement project in 1967. A few areas of minor, 

localized erosion were observed during the field trip, but no areas of significant bank erosion were 

observed. This stability is confirmed by comparative aerial photography which identified only one area 

of detectable bank movement in this reach just upstream of the Highway 80 (Hwy 80) Bridge (See 

Section 1.3 for further discussion). Visual observations indicated that the streambanks in this area were 

a mix of fines and sands.  The two bank samples collected in this reach indicate that the banks are 

composed of about 60% fines (Table 1.A).  



Integrated Draft Feasibility and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 
 

Appendix C:  Engineering 5 
Preliminary Sediment Analysis 

Five bed material samples (WP-007-WP-0011) were collected in this reach. As shown in Table 1.A, the 

average D50 of the samples is about 0.29mm, or medium sand, and the D90 is 1.2mm (very coarse sand). 

The average D10 is about 0.09mm, which is very fine sand.  

 
Figure 1.B. Sediment sample locations downstream of the Water Works Weir. 

 

1.2 Gage Record Analysis   

Stage-discharge relationships were developed from the measured stage and discharge data at six USGS 

gages downstream of Ross Barnett Reservoir. Two gages, one just downstream of Hwy 80 in Jackson, 

MS, and one just downstream of Florence-Byram Road in Byram, MS, are in the vicinity of the project 

area. The Hwy 80 gage is located within the proposed channel improvement project area about 1.8 miles 

upstream of the proposed weir location.  The Byram gage is located about 14 miles downstream of the 

proposed weir location. The next nearest gage is the Rockport gage which is about 40 mile downstream 
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from the Byram gage. The gages at Monticello, Columbia, and Bogalusa are even further downstream 

and therefore not included in this preliminary analysis. A more detailed analysis of all the gages may be 

required during the preconstruction, engineering, and design phase. 

The stage-discharge relationship for the Pearl River at Hwy 80, Jackson, MS, is shown in Figure 1.C.  

The four time periods presented are 1929 to 1972, 1973 to 1977, 1979 to 1989, and 1990 to 2011.  As 

shown in the figure, the stage-discharge relationship has been stable over all four time period for all 

flows up to about 50,000 to 60,000 cfs.  Limited data makes it difficult to draw any conclusions about 

trends for flows greater than about 60,000 cfs.  Figure 1.D shows the stage-discharge relationship for 

the Pearl River at Byram MS.  The period of record for the Byram gage only extends from 1984 to 1993.  

Figure 1.D indicates the stage–discharge relationship has been stable over this approximate 10 year 

period.  The stage–discharge relationship for the Rockport, MS, gage is shown in Figure 1.E.  As shown 

in this figure, there were six discharge measurements in the 1940 to 1949 time period for a flow range 

from about 32,000 to 51,000 cfs. When the stages in the 1940s are compared with the post 1984 stages, 

it appears that there may have been some very slight lowering of stages (generally less than a foot) at 

these higher flows.  Comparison of the stages between the 1984 - 1991 and 1992 – 2010 time periods 

indicates that stages have remained stable, except for a possibly slight lowering of stages for flows less 

than about 4,000 cfs. 

 
Figure 1.C. Stage-discharge relationships for four time periods for the Pearl River at Jackson, MS, (Hwy 

80) gage. 
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Figure 1.D. Stage-discharge relationships for two time periods for the Pearl River at Byram, MS. 

 
Figure 1.E.  Stage-discharge relationships for three time periods for the Pearl River at Rockport, MS. 
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In summary, the stage-discharge relationships at the Hwy 80 and the Byram gages have been very stable 

over the period of record of the data.  Further downstream at Rockport, the gage has been relatively 

stable with the possible exception being some slight lowering of stages at the higher and lower flows. 

Therefore, based on these three gage records, it appears that the channel system from the vicinity of the 

Hwy 80 bridge downstream to Rockport has not experienced any significant channel aggradation or 

degradation during the past 60 to 80 years. This state of dynamic equilibrium is remarkable given that 

the channel system has been subjected to numerous changes such as the construction of the Ross Barnett 

Reservoir, land use changes, urbanization, and channel improvement projects. Unfortunately, there are 

no more gages between the Hwy 80 gage and the Ross Barnett Reservoir. Therefore, the historical 

stability of this approximate 15 mile reach cannot be addressed using gage records.  

1.3 Planform Geometry    

Historical aerial photography was analyzed to identify areas of channel migration and to assist in 

developing estimates of sediment supply from bank erosion. The earliest complete set of aerial 

photography of the project reach available in Google Earth was for the year 1996.  This set of 

photography was compared to the 2010 photography, providing a 14 year period of record.  The channel 

banklines were traced for both time periods and then overlain to determine areas of channel movement. 

Bankline comparisons were made for the reach from the Ross Barnett Reservoir to the proposed weir 

site.  For this 16 mile reach, only eight locations were identified as having any detectable bankline 

movement during the 14 year period.  The location of these eight bank erosion sites are shown in Figure 

1.F.  Examination of the figure reveals that six of the eight bank erosion sites occur within the reach 

between the dam and Hwy 25. Only two bank erosion sites were identified downstream of Hwy 25. 

Obviously, there are other minor areas where bank erosion may be occurring, but the magnitude of these 

local areas is too small to be detected by comparative aerial photography. The length of channel erosion 

along the eight erosion sites is only about 5,500 feet. Thus, bank instability was only observed along 

about 6.5% of the 16 mile study reach.  In summary, the channel erosion associated with meander 

migration is considered low to moderate in the study reach since the mid 1990’s. A cursory inspection 

of earlier aerial photography did not reveal any significant channel changes; however, a more detailed 

analysis is recommended in the feasibility study to document the longer term planform characteristics 

of the channel.  
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Figure 1.F.  Bank migration locations based on comparison of 1996 and 2010 aerial photography. 

 

1.4 Cross Sectional Geometry   

One of the best methods for directly assessing historical channel response is to compare cross sectional 

surveys from different time periods. Comparison of surveys can give a good indication of the historical 

response of the channel. For instance, a thalweg comparison can show whether the channel bed was 

degradational or aggradational during the time period between surveys. Unfortunately, available survey 

within the study area is not sufficient to conduct this type of analysis.  Acquiring additional survey of 

the study reach which can be compared with the 1991 survey is recommended.  This survey comparison 

can provide important information, particularly between the Ross Barnett Reservoir dam and Hwy 80 

where gage records documenting the channel stability in the post dam period are not available.  
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1.5 Preliminary Assessment of Sediment Sources.   

A key component of a sediment impact assessment is the identification and quantification of major 

sediment sources within the project area. For this preliminary assessment, the major sediment sources 

were identified but a detailed quantification of the sediment delivery from these sources was determined 

to be beyond the scope of the study.  Sediment supply within the study area is primarily attributed to the 

following sources and discussed below:  (1) the Ross Barnett Reservoir; (2) channel erosion; (3) 

tributaries; and (4) the watershed.  

Sediment Supply from Ross Barnett Reservoir.  The Ross Barnett Reservoir acts as a sediment trap for 

approximately 3,000 square miles of the Pearl River Watershed.  A data search revealed no records of 

sediment measurements at the dam that could be used to develop an estimate of the size and quantity of 

sediment that passes the dam. As noted in Section 1.1, a bed material sample just upstream from the 

spillway indicated the presence of sands.  However, the magnitude of this coarse material that is 

transported through the dam is not known.  During field observations, what appeared to be fresh deposits 

of fine to medium sands were noted immediately downstream (within 2,000 feet) of the dam along the 

upper banks and floodplain.  In the absence of tributaries or eroding streambanks in this area, a likely 

source of this material is the reservoir area.  Although it appears that some coarser sediments (sands) 

may be transported through the reservoir, these sediment loads are thought to be relatively small, 

particularly when compared to the pre-dam sediment quantities. A more detailed analysis of the reservoir 

and downstream channel is needed to develop estimates of the size and quantity of sediment potentially 

passing through the reservoir.  

Tributary Inputs of Sediment. Another possible source of sediment supply for the study reach is the 

numerous tributaries that enter between the dam and the proposed weir location. These tributaries 

include Richland Creek, Purple Creek, Hanging Moss Creek, Hog Creek, Prairie Branch, Eubanks 

Creek, Town Creek, and Lynch Creek.  For this preliminary assessment, only a limited investigation of 

the tributaries was conducted.  During this limited field investigation, no areas of significant channel 

instability were observed.  A large number of the tributaries were noted to have been armored.  

Therefore, this preliminary assessment does not indicate that the tributaries are supplying excessive 

amounts of sediments (particularly coarse sediments) to the study area. A more detailed analysis of the 

tributaries may be recommended during the preconstruction, engineering, and design phase.  

Channel Erosion. In many streams, a significant source of sediment is derived from the erosion of the 

channel bed and banks.  As discussed in Sections 1.1 and 1.2, there are no indications of any significant 
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active bed degradation in the study reach; therefore, the channel bed is not considered to be a significant 

source of sediment.  However, more detailed analysis and modeling may be required during the 

preconstruction, engineering, and design phase of the project for confirmation.  The other potential 

source of sediment from within the channel is eroding streambanks.  As noted in Section 1.3, areas of 

significant bank erosion within the study area were identified using comparative aerial photography.  In 

an effort to determine if the eroding streambanks are a significant sediment source, an estimate was 

developed of the volume of material eroded from the bank erosion sites.  Table 1.C provides the location 

of each of these bank erosion sites along with the annual erosion rates in cubic feet per year.  The volume 

of material eroded in cubic feet at each site was calculated by multiplying the area eroded between the 

two time periods (1996 and 2010) by an estimate of the bank height.  The bank height was estimated 

based on field observations and U.S. Army Corps of Engineering’s Hydraulic Engineering Center’s 

River Analysis System (HEC-RAS) cross sectional data.  For this preliminary assessment, an average 

value of 20 feet was selected to be representative all sites.  Erosion rates in cubic feet per year were 

determined by dividing the calculated erosion volume by the number of years between time periods (14).  

This total bank erosion volume was then divided into size fractions to provide an estimate of the size 

and quantity of material being supplied from bank erosion.  For this preliminary assessment, the average 

bank gradation shown in Table 1.A was used.  The results in cubic yards per year (yds3/year) are shown 

in Table 1.D.  As shown in Table 1.D, the total rate of erosion from the eight sites is about 14,900 

yds3/year. Of this total, about 9,600 yds3/year is fines (silts and clay) and 5,300 yds3/year is sands.  

Table 1.C.  Bank erosion sites along the Pearl River project area. 
Erosion 

Site 
Latitude Longitude Eroded 

Area 
(ft2) 

Bank 
Height 

(Ft) 

Erosion 
Volume (ft3) 

Erosion 
Rate 

(ft3/year) 
P1  32°22'51.83"N  90° 5'58.77"W 38,120 20 762,400 54,457 
P2  32°22'21.50"N  90° 6'10.34"W 58,517 20 1,170,340 83,596 
P3  32°21'52.21"N  90° 6'5.77"W 64,831 20 1,296,620 92,616 
P4  32°21'37.84"N  90° 6'13.16"W 10,929 20 218,580 15,613 
P5 32°21'22.89"N 90° 6'25.56"W 37,566 20 751,320 53,666 
P6  32°20'40.04"N  90° 6'53.79"W 27,785 20 555,700 39,693 
P7  32°19'23.85"N  90° 8'23.23"W 34,247 20 684,940 48,924 
P8  32°16'56.02"N  90°10'41.41"W 9,375 20 187,500 13,393 
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Table 1.D. Bank erosion rates in cubic yards per year (yds3/year) by grain size based on the average bank 
gradation for the study reach. 

 Bank Erosion Rate (yds3/year) by Grain Size 

Erosion 

Site 

>2mm 1mm -       

2mm 

0.5mm 

- 1mm 

0.25mm 

-0.5mm 

0.125mm 

-0.25mm 

0.063mm 

-0.125mm 

<0.063mm Total 

 0.0% 0.2% 0.6% 9.6% 12.4% 12.8% 64.4% 100% 
         

P1 0 4 12 194 250 258 1,299 2,017 
P2 0 6 18 298 384 396 1,994 3,096 
P3 0 7 20 330 425 439 2,209 3,430 
P4 0 1 3 56 72 74 372 578 
P5 0 4 12 191 246 254 1,280 1,988 
P6 0 3 9 141 182 188 947 1,470 
P7 0 4 11 174 225 232 1,167 1,812 
P8 0 1 3 48 62 63 319 496 

Total 0 30 86 1,432 1,846 1,906 9,587 14,887 

 

Watershed.  The watershed for the Pearl River in the study area is a combination of forest lands and 

urban areas; therefore, the sediment yield from this area is not expected to be excessive.  A detailed 

analysis of the sediment delivery from the watershed was not conducted for this preliminary assessment.  

However, a general estimate of the sediment delivery was calculated based on data from Dendy et al 

(1979). Dendy developed estimates of sediment yields for various land use types (open land and forest 

lands) in north Mississippi.  The Dendy data sets did not include any urban areas similar to our study 

area. Therefore, for this preliminary assessment, the average value of sediment yield for the abandoned 

fields, 0.141 tons/acre/year, was used.  The rationale for selecting this value was that sediment delivery 

from the urban and forested study area should be less than for abandoned fields.  In order to develop a 

conservative estimate, this value was increased by 25% with the resultant sediment yield value equaling 

0.176 tons/acre/year.  The drainage area of the study area is approximately 190 square miles (121,600 

acres).  Using these values and a conversion factor of 95lbs/ft3, the sediment yield from the watershed 

is estimated to be about 16,700 yds3/year. The majority of this load will be fines (silts and clays).  It 

should be emphasized that this is a preliminary estimate, and a more detailed analysis should be 

conducted during the preconstruction, engineering, and design phase. 
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1.6 Summary  

The preliminary geomorphic assessment was conducted to develop an early reconnaissance level 

assessment of the overall morphologic conditions in the study reach.  It should be considered preliminary 

in nature, and a more detailed investigation is recommended for the preconstruction, engineering, and 

design phase of this project. The geomorphic study should also address the channel system downstream 

of the study reach. The following is a summary list of findings from this preliminary assessment: 

• Based on the stability of the three gage records at Hwy 80, Byram, and Rockport, the channel 
system from the vicinity of the Hwy 80 bridge downstream to Rockport does not appear to have 
experienced any significant channel aggradation or degradation during the past 60 to 80 years. 

• Field observations of the study area confirm that this is a relatively stable reach with no indications 
of any system instability such as aggradation, degradation, or planform adjustments. 

• Bank erosion is occurring at localized areas in the study reach, but the sum total of these areas 
represents only about 6.5% of the total channel length.  

• Sediment samples from the streambanks in the study reach indicate that the average percentage of 
fines (silts and clay) and sands are about 64.5% and 35.5%, respectively.   Field observations also 
confirmed the presence of large amounts of cohesive material in the streambanks. 

• Bed material samples along the study reach indicate that the bed is comprised of material in the 
very fine sand to very coarse sand range. The average values for the D10, D50, and D90 are 
0.091mm, 0.53mm, and1.45mm, respectively.  

• The tributaries in the study reach appear to be relatively stable and excessive sediment delivery 
from these sources is not expected. 

• There are some indications that some coarser sediments (sands) may be transported through the 
Ross Barnett Reservoir. However, these sediment loads are thought to be relatively small, 
particularly when compared to the pre-dam sediment quantities. A more detailed analysis of the 
reservoir and downstream channel is needed to develop estimates of the size and quantity of 
sediment that may be passing through the reservoir. 

• Sediment delivery from the forested and urbanized watershed in the study area is not anticipated to 
be large, particularly with respect to the coarser sediments. Preliminary estimates indicate the 
sediment yield to the study area may be in the range of about 16,700 yds3/year. The majority of this 
sediment supply is anticipated to be fines (silts and clays). 

• Sediment delivery from eroding streambanks is another potential sediment source. Eight locations 
of detectable bank erosion were identified in the study reach from comparative aerial photography. 
Six of these sites were located upstream of Hwy 25.  Estimates of the sediment delivery by grain 
size were developed from these sites. The total rate of erosion from the eight sites is about 14,900 
yds3/year. Of this total, about 9,600 yds3/year is fines (silts and clay) and about 5,300 yds3/year is 
sands. 
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2.0 Sediment Transport Analysis   

A preliminary sediment transport capacity analysis using HEC-RAS was developed based on available 

information and using the Yang sediment transport relationship. The primary purpose of this analysis was 

to identify any potential problem areas associated with the tentatively selected plan, Alternative C. The 

results of this preliminary analysis would require additional information to develop sediment estimates; 

however, very preliminary data can be developed.  Figures 2.A, 2.B, and 2.C show estimates for sediment 

transport capacity along the Pearl River for the 1-yr, 2-year and 5-yr flows for a mean sediment size of 

0.531mm. Figure 2.D show estimates for sediment transport capacity along the Pearl River for the 2-yr 

flows for a mean sediment size of 0.125mm.  The open red squares are the estimates for a completed channel 

improvement project as proposed in Alternative C, and the blue diamonds are estimates for the existing 

condition.  This analysis indicates that the transport capacity is significantly reduced in the lake portion of 

the proposed channel improvement project.  This reduction in sediment transport capacity is particularly 

apparent at the lower flows and may create a potential sediment sink.  Quantification of the sediment 

deposition is beyond the scope of this preliminary assessment.  The data also indicates the sediment 

transport capacity is increased just upstream of approximately station 294 for the 2-yr and 5-yr flows 

(Figures 2.B and 2.C) with the project conditions in place; whereas, no increase was observed at the 1-yr 

flow (Figure C.A). This increase in transport capacity could result in increased channel erosion and 

sediment delivery to the project area and will need to be further investigated during the feasibility study.  
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Figure 2.A.  The sediment transport capacity (metric tons/day) for river miles 270 through 305 for a D50 

of 0.531mm is shown for the 1-yr existing condition and the proposed Channel Improvement plan. 
 

 
Figure 2.B.  The sediment transport capacity (metric tons/day) for river miles 270 through 305 for a D50 

of 0.531mm is shown for the 2-yr existing condition and the proposed Channel Improvement plan. 
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Figure 2.C.  The sediment transport capacity (metric tons/day) for river miles 270 through 305 for a D50 

of 0.531mm is shown for the 5-yr existing condition and the proposed Channel Improvement plan. 
 

 
Figure 2.D.  The sediment transport capacity (metric tons/day) for river miles 270 through 305 for a D50 

of 0.125mm is shown for the 2-yr existing condition and the proposed Channel Improvement plan. 
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3.0 Summary 

As discussed in Section 1.1, the sediment supply from eroding streambanks and the watershed was 

estimated to be about 14,900 yds3/year and 16,700 yds3/year, respectively.  Thus, the total from these two 

sources is about 31,600 yds3/year. Although no estimates of the sediment supply from the tributaries or 

from upstream of the Ross Barnett Dam were made for this study, the preliminary geomorphic assessment 

indicates these sediment loads are not excessive.  Assuming the sediment loads from these sources are about 

equal to the eroding streambanks and the watershed, then the total sediment supply to the project area is 

estimated to be about 63,200 yds3/year.  If this estimate is increased by 50% then it is still less than 100,000 

yds3/year.  Despite the considerable uncertainty, this estimate provides valuable insight into the overall 

magnitude of the sediment supply to the project area.  It should also be emphasized that the majority of the 

sediment load will be fines (silts and clays) which should be transported by the post project flows.  Utilizing 

the bank gradation data to support the assumption that approximately 65% of the material is fines, then the 

total sand supply would only be about 22,100 yds3/year.   

Based on the results of this preliminary assessment, it appears some potential sediment issues will have to 

be addressed; however, these issues do not appear to be unmanageable.  A sediment plan can be developed 

that considers engineering, economic, and environmental concerns.  Development of a viable sediment 

management plan will require a more detailed sediment analysis during the preconstruction, engineering, 

and design phase. 
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1.0 INTRODUCTION 
 
The Rankin-Hinds Pearl River Flood and Drainage Control District (RHPRFDCD) commissioned Allen 
Engineering and Science (AllenES) to assist in the preparation of an Environmental Impact Statement (EIS) 
in support of the Flood Damage Reduction project being proposed along the Pearl River in Rankin County 
and Hinds County, Mississippi.  The project is being proposed to address current flooding issues faced by 
residential, commercial, and industrial properties along the banks of the Pearl River in Rankin and Hinds 
Counties.  AllenES was commissioned to support the preparation of the EIS in regard to evaluation of 
environmental concerns related to chemicals and wastes that may be released from hazardous waste sites 
located within the planning boundary or that could affect the project alternatives.   
 
Hazardous waste sites include a variety of sites that have historical environmental impacts from the release 
of hazardous substances, hazardous wastes, toxic chemicals, or radiological wastes (HTRWs) to the 
environment.  The Pearl River Basin, within the proposed project area, contains a number of historical sites 
of concern in regard to environmental impacts from the release of HTRWs.  Hazardous waste sites include 
historical sanitary and rubbish landfills and industrial or commercial facility sites where hazardous substances 
or wastes have been released to the environment.  Hazardous substances are identified under the EPA 
Superfund Act (Comprehensive Environmental Response, Compensation, and Liability Act - CERCLA) and 
may include metals such as arsenic, lead, cadmium, and mercury; volatile organics such as solvents; semi-
volatile organics such as creosote compounds, pesticides, herbicides, and PCBs; etc., that may have been 
released to the environment in amounts that pose a potential threat to human health and the environment.  
Hazardous wastes are solid wastes regulated under the federal Resource Conservation and Recovery Act 
(RCRA) due to characteristics such as acidity, corrosivity, reactivity, flammability, explosivity, or because 
they contain hazardous substances.  Hazardous wastes include wastes that exhibit these characteristics, or 
are specifically identified waste streams, or wastes that are not properly managed and recycled such as oil 
and petroleum product wastes.  Toxic wastes are those that contain toxic substances and substances 
regulated under the Toxic Substances Control Act (TSCA) that cause immediate health impacts to humans 
if exposed such as asbestos, toxic metals, and PCBs.  Radioactive wastes include radiological elements 
such as radium, radon, uranium, strontium, and thorium that may originate from anthropogenic sources or 
from naturally occurring sources that get concentrated.  
   
The purpose of this study was to identify sites with HTRW issues that may affect the project alternatives, or 
that might be affected by the project implementation.  The objectives of this evaluation included descriptions 
of the sites and current conditions, identification of environmental and potential human health risks posed by 
these sites, and comparative analysis of impacts related to each of the sites in relation to the project 
alternatives.  The goal of this study was to identify and present the environmental and potential human health 
risks associated with the HTRW sites for each of the project alternatives in order to assist in the selection of 
the best project alternative.  AllenES performed the evaluation through a method of collection and review of 
readily available historical documents, performing a site reconnaissance at each of the sites, performing a 
comparative analysis based on AllenES’ experience with HTRW sites, and preparing this report.  A 
bibliography of reference sources is provided in Attachment A.   
 
Three (3) separate alternatives and a “No Action” alternative are being proposed to accomplish the project 
goals and include the following: a non-structural plan or “Buy Out” of all affected properties (Alternative A), 
the construction of a levee system (Alternative B), or the construction of a channel improvement/weir/levee 
system (Alternative C).  The purpose of the EIS was to identify existing environmental issues in the project 
area and to evaluate potential environmental impacts associated with each of the proposed project 
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alternatives.  During the review process, AllenES identified three (3) potential HTRW sites within and proximal 
to the proposed project area considered to be sites of interest.  The sites are generally located on upland 
areas adjacent to and within the floodplain of the Pearl River.  Some of these sites have current and direct 
impacts on the water quality and aesthetics of the Pearl River. 
 
The significant sites identified are listed as follows: the Lefleurs Landing Site (a.k.a. Jefferson Street Landfill), 
the Gallatin Street Dump, and the former Gulf States Creosoting Company Site.  The following sections 
describe the setting and background, existing conditions, and geology/hydrogeology of each of the HTRW 
sites in relation to each of the proposed project actions. 
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2.0 SITES OF INTEREST 
 
During the review process, AllenES identified three (3) major HTRW sites of concern related to the proposed 
project alternatives.  These sites are listed as follows: the former Lefleurs Landing Site (a.k.a. Jefferson 
Street Landfill), the former Gallatin Street Dump Site, and the former Gulf States Creosoting Company Site.  
The following sections describe the history and background, existing conditions, geology/hydrogeology, and 
environmental and potential human health risks associated with each of the hazardous waste sites in relation 
to their current conditions.  Several other potential hazardous waste sites were identified during the review 
process but were determined to have no known current impacts with respect to the project alternatives. 
These sites are also identified below.  HTRW sites are identified on Figure 1 and site photographs are 
provided in Attachment B. 
 
2.1 LEFLEURS LANDING SITE (JEFFERSON STREET LANDFILL) 
 
2.1.1 Background and Setting 
 
The Lefleurs Landing Site (a.k.a. Jefferson Street Landfill) consists of a tract of land measuring approximately 
forty-five (45) acres and is located between the Pearl River and Jefferson and Pascagoula Streets.  The site 
is owned by the City of Jackson.  Historical data indicates that the City of Jackson has operated facilities on 
this property dating back to the early 1900s.  Former activities included vehicle storage and maintenance 
operations, vehicle fueling utilizing underground storage tanks, incinerator, painting operations, animal 
control and shelter, administrative and police functions, and landfilling operations. 
 
Findings from Phase II Environmental Site Assessment (ESA) activities and a Remedial Action Report (RAR) 
dated August 2004 completed by PPM Consultants, Inc. (PPM) indicated that a portion of the site was used 
as a landfill, along with motor fuel storage for fueling city owned vehicles.  The purpose of the Phase II ESA 
was to determine if soil and/or groundwater in the vicinity of former underground storage tank (UST) areas 
had been impacted by motor fuels previously stored in the tanks.  PPM concluded that all four (4) former 
UST areas showed some evidence of petroleum hydrocarbon impact to soils and groundwater. PPM and 
Fair Construction subsequently excavated the impacted soils in the UST areas.  The RAR indicated that all 
actionable soils were removed to the satisfaction of the Mississippi Department of Environmental Quality 
(MDEQ) and groundwater concentrations of Polynuclear Aromatic Hydrocarbons (PAHs) were below the 
applicable regulatory limits; however, some residual contamination may remain as the dissolved benzene 
concentration in one monitoring well was 3.8 parts per million (ppm), which exceeded the then current 
regulatory standard of 1.4 ppm.  PAHs are typical constituents of creosote used for treating or preserving 
wood.  
 
PPM also investigated the landfill area.  Evidence of wastes were noted in several places where the thin 
landfill cover had eroded resulting in exposure.  Several borings were installed to investigate the nature of 
the waste matrix, depth of materials and groundwater occurrence. Selected soil and groundwater samples 
were analyzed for petroleum hydrocarbon constituents, additives, and lead.  The investigation also identified 
the general extent of landfilling and boundary.  The reports indicated that the landfill was not known to have 
a “constructed” cap or liner system; therefore, groundwater was believed to have the potential to interact with 
debris and leachate found in the landfill.   
 
2.1.2 Existing Conditions/Current Impact 
 
AllenES performed a visual inspection of the Lefleurs Landing Site on July 8, 2014.  The City of Jackson is 
currently using the site and facilities for police activities, horse pasture and barn, and storage facilities. A 
number of the historical buildings were partially demolished or in poor condition.  The low shrub and grass 
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vegetation covered the landfill area.  Evidence of rubbish and residual inert solid wastes were noted in some 
areas of the landfill where the soil cover was thinning.  No retroactive improvements (e.g. liners, caps, 
leachate collection systems, etc.) were observed or known to have been installed on the landfill; therefore, 
AllenES believes that groundwater may be interacting with debris and leachate.  Substantial rubbish was 
observed to be protruding from the south bank of the landfill.  Erosion during high water periods in the Pearl 
River have resulted in exposure of the waste materials and rubbish materials may be washed into the river 
during high water conditions. 
 
2.1.3 Geology/Hydrogeology 
 
The Lefleurs Landing Site is located on a point bar on the western (Hinds County) side of the Pearl River in 
Jackson, Mississippi at river mile 288.  The entire landfill is located within the 100-year floodplain of the Pearl 
River.  According to the potentiometric surface map created by PPM Consultants, Inc., dated March 2005, 
groundwater flow patterns appear to be flowing from the landfill to the Pearl River.  It should be noted that 
the landfill does not have any formal engineering controls (i.e. liner, cap, leachate collection system, etc.) to 
prevent the offsite migration of leachate and compounds of concern. 
 
Geological/hydrogeological information was obtained from the Phase II Environmental Site Assessment 
Report prepared by PPM Consultants, Inc.  PPM installed thirteen (13) soil borings and ten (10) piezometers 
in these areas using Direct-Push Technology (DPT) to a general depth of five (5) feet below the depth at 
which saturated soil conditions were encountered 16 to 24 feet below ground surface (BGS).  Site lithology 
was described as extremely heterogeneous, consisting of silts, clays, and sands at widely varying depths.  
Soils at the site were reported to consist entirely of fill material from earlier landfilling activities.  Saturated 
soil conditions were encountered at average depths of fourteen (14) feet BGS, though thin saturated zones 
were encountered at other intervals in the fill material.  Static groundwater levels in the piezometers were 
measured at depths of 12.81 to 20.04 feet BGS. 
 
2.2 GALLATIN STREET DUMP SITE 
 
2.2.1 Background and Setting 
 
The former Gallatin Street Dump Site was a municipal sanitary landfill and is located approximately 1,000 
feet east of the corner of Gallatin Street and East McDowell Road on a point bar on the west side of the Pearl 
River in Jackson, Hinds County, Mississippi from river mile 285 to 286.  According to a Phase II ESA report 
by Ware, Lind, Furlow/Aquaterra, the total area of the landfill site is approximately 117 acres, approximately 
62 acres of which were utilized for landfill purposes.  According to documents reviewed during the file review 
process, the landfill was estimated to have been active from 1963 to 1980 and was operated as a municipal 
dump by the City of Jackson.  The Gallatin Street Dump Site was not a constructed landfill and had no original 
engineering controls, such as a leachate collection system, cap or liner, to prevent leachate from migrating 
offsite and interacting with groundwater.  However, a clay cap was retroactively installed to minimize human 
exposure pathways.  Also, the State of Mississippi did not require the City to maintain any permit for the 
facility, nor were there any restrictions on the type or quantity of wastes that were accepted.  No hazardous 
waste program was either in place or enforced by the City or the State with regards to the types of wastes 
accepted.  The landfill was closed and is of no formal use to the City at this time.  The following is a list of 
sources of common components of the waste that are known to have been deposited in the landfill: 

• Household garbage. 
• General industry. 
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• Construction debris and waste. 
• Hospital waste. 
• Municipal water & sewage sludges. 
• Raw sewage from septic tankers. 
• Dead animals. 
• Contaminated produce, poultry, dairy products and meats. 

 
The Phase II ESA report was completed by Ware, Lind, Furlow/Aquaterra in 1998.  The report stated that 
the landfill had been retrofitted with a clay cap to minimize human exposure surface pathways to hazardous 
or toxic substances potentially contained in the landfill. The Phase II ESA report indicated that groundwater 
samples collected from borings placed within the landfill found leachate with concentrations of cadmium, lead 
and nickel which were above regulatory standards. The report also indicated that limited sampling of the 
surface water obtained from the Pearl River (upstream and downstream of landfill) did not detect landfill 
leachate at that time; however, the limited sampling was insufficient to demonstrate whether leachate release 
to the Pearl River was occurring or not.   
 
2.2.2 Existing Conditions/Current Impact 
 
AllenES performed a visual inspection of the Gallatin Street Dump Site on July 8, 2014.  Relief at the site is 
mostly flat, with the exception of a depressed area in the center of the site.  There are two (2) major utilities 
that traverse the site.  High power electrical transmission lines cross the site in a line running generally north 
to south.  A high pressure, natural gas transmission main also crosses the site.  It runs in a line generally 
west to east.  There is a 30 foot permanent easement associated with this line.   
 
AllenES did not observe any evidence of stressed vegetation; however, debris was found to be protruding 
from the bank of the Pearl River.  Also, leachate from the landfill was observed to be seeping out of the soils 
along the bank of the Pearl River.  Due to the landfill’s location on a cut-bank with a history of erosion issues 
and the presence of major utilities, AllenES believes the subject site is a potential threat for release of 
leachate and debris to the Pearl River. 
 
2.2.3 Geology/Hydrogeology 
 
The Gallatin Street Dump is situated in an alluvial plain of the Pearl River in Section 22, Township 5 North, 
Range 1 East.  A review of the boring logs produced by Ware, Lind, Furlow/Aquaterra (Aquaterra) for use in 
the hydrogeological and bank stabilization study also indicates that the Gallatin Street Dump is situated within 
alluvial soil materials that overlie the Yazoo clay.  A total of 11 borings were extended into the subsurface by 
Aquaterra within and adjacent to the Gallatin Street Dump during the hydrogeological and bank stabilization 
study.  The following paragraphs provide a general description of the alluvial materials, waste, and Yazoo 
clay encountered beneath the site. 
 
Alluvial Materials 
The boring logs indicate that the alluvial materials consist of interbedded layers of silt, clay, sand, and gravel 
which extend to a depth of 250 feet above mean sea level (msl) in boring 8-6, and to a depth of 229 feet 
above msl in boring BH 9.  The alluvial deposits within the area of study are located directly above the Yazoo 
Clays and appear to range between 10 and 14 feet thick.  The clay and silt materials were generally 
encountered above the sands and gravel. 
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Waste Material 
Monitor Well Installation Report No. 63677 prepared by Aquaterra indicated that garbage was found in 
borings BH-3, BH-4, 8-5, B-10 and B-11.  The description in the boring logs generally described the garbage 
as a black garbage, consisting mostly of paper and plastic products.  According to the boring logs, the 
thickness of the garbage ranged from three feet in boring BH-4 to 34 feet in B-11.  Further inspection of the 
boring logs indicates that the bottom elevation of the garbage ranged from 265 feet above msl in boring 8-5 
to 242 feet above msl in boring 8-10. 
 
Yazoo Clay 
A review of the boring logs reveals that the Yazoo clay formation is encountered in each of the borings except 
BH-5 and BH-10.  The Yazoo clay is generally described in the boring logs as a hard blue clay with shell 
fragments.  The top of the Yazoo Clay ranged from an elevation of 250 feet above msl in BH-6 to as low as 
229 feet above msl in BH-9.  Generally, however, the top of the Yazoo was found to be situated between an 
elevation of 232 feet above msl and 234 feet above msl.  The geotechnical report produced for the bank 
stabilization study reported natural moisture contents of the Yazoo clay to range from 22 percent to 43 
percent. 
 
Groundwater 
Aquaterra reported groundwater in 10 of the 11 borings advanced during their field investigation.  The 
exception was Boring 8-6 which was located just north of the landfill.  Two of the six monitor wells (MW-1 
and MW-5) were installed with the screened interval within the waste layer.  It is believed that the liquid level 
reported in these two wells may actually be indicative of leachate mounded within the landfill.  A review of 
the boring logs for MW-5 and MW-6, as well as comparisons of the liquid levels reported in MW-5 and MW- 
6 (which are located adjacent to each other), further suggest that there may be a perched leachate mound 
within the landfill.  More specifically, MW-6 was screened beneath the garbage layer revealing a water level 
of 246.1 feet above msl.  This liquid level in MW-6 is some 12 feet below the groundwater level of 258.8 feet 
above msl reported in MW-5.  Further observation of the boring logs depicted a five foot layer of clayey silt 
beginning at an elevation of 242 feet above msl, which puts it between the two screened intervals.  Since 
MW-5 was screened above this layer, and since MW-6 was screened below this clayey silt layer in a seven 
foot layer of tan gray sand, this could possibly be an indication that the clayey silt is serving as a partially 
confining layer between the leachate and the actual groundwater. No groundwater samples were collected. 
Only one water sample for leachate characterization was collected from MW-5 and laboratory analyzed for 
typical leachate characterization parameters.  Concentrations of various metals and semi-volatile parameters 
were detected.  Cadmium, lead, and nickel were detected in concentrations above the Maximum 
Contaminate Levels (MCLs) established under the Safe Drinking Water Act for these parameters.  The 
Aquaterra report recommended further leachate and groundwater investigations. 
 
2.3 GULF STATES CREOSOTING COMPANY SITE 
 
2.3.1 Background and Setting 
 
The former 141-acre Gulf States Creosoting Company Site is located at 1625 Flowood Drive (Mississippi 
Highway 468) in Flowood, Rankin County, Mississippi.  The property extends from the swampland and oxbow 
lakes along the Pearl River at river mile 290 to river mile 292.  The information contained within this section 
was taken from the EPA Final Preliminary Assessment/Site Inspection (PA/SI) Report of the Gulf States 
Creosoting Company, December 2003, prepared by Weston Solutions, Inc. for the Environmental Protection 
Agency (EPA) Region 4.  The PA/SI was conducted by EPA to determine whether the site would qualify as 
a National Priority List (NPL) Site under the federal Superfund Program.  The investigation and sampling 
conducted were therefore limited to the objectives of the ranking program. 
 
Gulf States Creosoting Company owned the property as early as 1929 and operated as a wood treating 
facility until the mid-1950’s.  In July 1958, American Creosoting Corporation obtained portions of the property 
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and operated for less than two (2) years.  In June 1959, W.G. Avery Body Company purchased portions of 
the property and operated a body shop on the site.   
 
During Gulf States Creosoting Company operations, railroad cross ties were treated at the facility and 
transported on and off-site by means of railroad box cars.  Creosote was applied to the wood by commercial 
pressure treatment or by vat or tank dipping.  Creosote is a wood preservative used to treat railroad ties, 
telephone poles, marine pilings, and fence posts.   
 
Based on the analytical results for the samples collected during the PA/SI, soil impact from organic and 
inorganic hazardous substances was found to be present at the Gulf States Creosoting Company property.  
The hazardous substances found that were attributable to the former onsite operations included the metals 
of barium, cobalt, manganese, and zinc, and creosote residuals including a variety of semi-volatile 
polynuclear aromatic hydrocarbons (PAHs).   
 
According to the PA/SI Report, the majority of population in the area receive their drinking water from the 
City of Flowood Water Department (CFWD).  The CFWD’s water supply wells are screened in the Cockfield 
Formation and the Sparta aquifers beneath a substantial confining layer.  Due to the relatively small number 
of people served water by the CFWD and the fact that the municipal wells are screened at depths greater 
than 550 feet, the site did not rank high enough to become an NPL site under the EPA Superfund Program.   
 
However, sediment samples collected from the oxbow slough located west of the Gulf States Creosoting 
Company property exhibited elevated levels of constituents used in the wood preserving industry. Creosote 
was observed on the surface of the waters in the adjacent swamp named “Creosote Slough”. The extent of 
the creosote residuals occurring in the sediment were reported in the PA/SI report and were found to cover 
a broad area.  However, the sampling program did not identify the nature and the extent of the creosote 
residuals.  Creosote residuals were also found in the limited soil sampling performed in the historical areas 
of the treatment operations. 
 
2.3.2 Existing Conditions/Current Impact 
 
A site reconnaissance was performed by AllenES on July 8, 2014 to document current conditions at the Gulf 
States Creosoting Site. The site is bounded to the east by Highway 468 and to the south by ConSteelCo.  A 
levee bounds the western and northern portions of the site.  Most of the original area of treatment operations 
is now covered by the facilities owned by ConSteelCo.  Two small buildings are located on the middle portion 
of the site that are used for helicopter operations and hanger for a local TV and news media.  The rest of the 
site is covered with pasture grass and isolated clumps of pine trees or pine tree stands.  Horses are also 
currently grazed on the site pastures.  During the visual inspection, AllenES did not identify any evidence of 
former operations or equipment, or any evidence of creosote residuals in the former treatment operations 
area.  The PA/SI report indicated that no impoundments or berms that are commonly used in the creosoting 
process were used at this site; instead, the facility is reported to have used pressure tanks and vats to treat 
the wood products.   
 
2.3.3 Geology/Hydrogeology 
 
The geology and hydrogeology of the site were obtained from the references and information contained in 
the PA/SI report and a report prepared by the United States Environmental Protection Agency (EPA), Region 
4, entitled: “Record of Decision: Summary of Remedial Alternative Selection” dated September 2010.  The 
report was prepared for the Sonford Products Superfund Site Operable Unit 2 (Sonford), which is located 
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approximately 4,000 feet from the southern boundary of the Gulf States Creosoting Company Site.  Due to 
the proximity to the subject site, AllenES believes that the regional and site specific geology and 
hydrogeology for the Sonford site should be similar to that of the Gulf States Creosoting Company Site.  All 
information provided in this section was taken from the aforementioned reports prepared by the EPA. None 
of the references mentioned were reviewed in the preparation of the current report.  
 
The Gulf States Creosoting Company Site is located within the Jackson Prairie Belt Physiographic Unit of 
the East Gulf Coastal Plain Physiographic Province of Mississippi (USDA, 1998; USGS, 1984; MGETS, 
1971).  In Rankin County, the East Gulf Coastal Plain ranges from gently rolling to steep with the elevation 
ranging from 220 to 612 feet above msl.  The soils at the Sonford site were reported to belong to the Cascilla-
Arkabutla soil group (nearly level, well-drained and somewhat poorly drained, silty soil) (USDA, 1998).  
 
The Claiborne Group and the Wilcox Groups are reported to be found below the alluvial soils in the area.  
The Claiborne Group consists of multiple formations which include the following in descending order: the 
Cockfield, Cook Mountain, Sparta Sand, Zilpha, Winona, and Tallahatta formations (MGS, 1985).  The 
Cockfield Formation is comprised of irregularly bedded laminated lignitic clay, sand, and lignite, which is 
slightly glauconitic (David Pentecost “Hydro Report”, undated).  The top of this formation is located at 
approximately 40 feet below the ground surface at the Sonford site and ranges in thickness from 120 to 180 
feet near the Sonford site (Pentecost, undated; Sistrunk, 1981).  The Cook Mountain Formation lies beneath 
the Cockfield and consists of marl, limestone, glauconitic sand, and chocolate colored clay (MGS, 1985).  
The Cook Mountain is approximately 220 feet thick in the review area (Pentecost, undated).  The Sparta 
Sand Formation, also known as the Kosciusko Formation, is comprised of an irregularly-bedded sand with 
clay and some quartzite.  The Sparta Sand is approximately 280 feet thick near the Sonford site, but reaches 
over 800 feet thick in southwestern Hinds County, west of the review area (USGS, 1964; Pentecost, 
undated).  The Zilpha and Winona formations lie beneath the Sparta Sand and consist of a chocolate colored 
clay containing glauconitic sand (Zilpha) and a highly glauconitic clayey sand (Winona) (MGS, 1985).  The 
Zilpha Formation ranges in thickness from 200 feet to 420 feet while the Winona ranges in thickness from 10 
feet to 65 feet (MGETS, 1971).  The Tallahatta Formation consists of glauconitic claystone and clay with 
lenses of sand and some sandstone (MGS, 1985).  The Wilcox Group, which underlies the Claiborne Group, 
contains irregularly bedded fine to coarse sand, lignitic clay and lignite (MGS, 1985).  The Wilcox ranges in 
thickness from 1,100 feet to 2,830 feet in southern Rankin County (MGETS, 1971).  
 
Site Geology 
Site-specific geologic information for the Sonford site was obtained from subsurface exploration using direct 
push technology (DPT) in December 2006, February 2008, and May/June 2008 and from previous 
investigations.  Lithologic logging performed during these investigations extended to a maximum depth of 32 
feet below ground surface (bgs) in 14 borehole locations.  The surface soils at the Sonford site are reported 
to consist of plastic clays; sandy clays; silty clays; fine-grained silty sands; and coarse-grained to gravely 
sands.  These interbedded clays, silts, and sands transition into blue-gray clay at roughly 24 to 28 feet bgs.  
The clay unit, most likely part of the Yazoo Clay, then transitions to interbedded clays, silts and sands (sand 
most likely part of the Cockfield and Cook Mountain Formations) to roughly 225 feet bgs.  AllenES believes 
that the surficial soils on the Gulf States Creosoting Company Site are similar to the surficial soils at the 
Sonford site. 
 
Site Hydrogeology 
The surficial aquifer at the Sonford site is reported to be comprised of sands and gravels of the Pamlico 
Sands and Citronelle Formations.  At ground surface, alternating layers of silty clay, sand, and clay are 
present to a depth ranging from the surface to approximately 24 feet bgs.  Groundwater is typically 
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encountered at approximately 10 to 14 feet bgs across the Sonford site.  The general direction of the 
groundwater flow is west-northwestward across the Sonford site.  AllenES believes that the shallow soil 
lithology and groundwater occurrence under the Gulf States Creosoting Company Site are similar to the 
Sonford site.  However, shallow groundwater at the Gulf States Creosoting Site is likely moving to the 
west/southwest due to the influence of the Pearl River. 
 
There are three (3) aquifers in the project area that are currently available for drinking water supplies.  In 
descending stratigraphic order, these aquifers are the Cockfield Formation, the Sparta Sand Formation, and 
the Wilcox Group.  These aquifers are part of the larger Eocene aquifer system in Mississippi.  This system 
extends west, southwest and south and contains freshwater in approximately 50 percent of the State.  These 
three (3) aquifers are regional in extent and merge northward, with the exception of the Cockfield and the 
lower Wilcox, into a single aquifer south of Memphis, Tennessee (USGS, 1984).  
 
According to the EPA 2010 report, groundwater in the surficial aquifer is classified as Class II, a current or 
potential source of drinking water.  This classification does not specify whether or not the groundwater is 
Class II A, a current source of drinking water, or Class II B, a potential source of drinking water.   
 
According to the EPA 2010 report, the majority of local residences have their drinking water supplied to them 
from the City of Flowood Water Department (CFWD) and from the City of Pearl Water Department (CPWD).  
The CFWD obtains its drinking water from six (6) wells in the area, which are screened in the Cockfield 
Formation and the Sparta Sand.  The CPWD also obtains its drinking water from the Cockfield Formation 
and the Sparta Sand with eight (8) wells.  Six (6) of these wells (two from CFWD and four from CPWD) are 
located within a four-mile distance to the proposed project site.  All six (6) wells are screened in the Sparta 
Sand.  The municipal well is 3,000 feet south from the Gulf States Creosoting Company Site.   
 
2.4 OTHER SITES OF NOTE 
 
Other HTRW sites are located adjacent to the proposed project area.  AllenES reviewed these sites in an 
effort to determine the potential likelihood of impact on the project alternatives from these sites.  The sites 
described in the following sections are known to be of environmental significance; however, due to a variety 
of factors, including distance, soil type, type of impact, and/or prior historical remedial actions, AllenES 
believes these sites do not have the potential to impact the proposed project alternatives. 
 
2.4.1 Rival Manufacturing Companies NPL Site 
 
The former Rival Manufacturing site is located approximately 1,500 feet east of the proposed project area on 
the west side of Highway 49 in Flowood, Rankin County, Mississippi.  The Rival facility manufactured 
crockpots and was found to have contributed lead and polynuclear aromatic hydrocarbons (PAHs) to the 
surrounding soils and surface waters.  A Phase I Environmental Site Assessment (ESA) was performed by 
BCM Engineers on the Rival Crockpot site and surrounding areas in the summer of 1993.  The Phase I ESA 
reported that the Mississippi Department of Environmental Quality (MDEQ) performed an investigation of the 
site in 1982 and 1983 and found lead in the surface soils in concentrations ranging from 14 to 94,231 parts 
per million (ppm).  The current Tier I Target Remedial Goal (TRG) established by the MDEQ for soils at 
restricted sites is 1,700 ppm.  The Rival facility was added to the EPA’s National Priorities List (NPL) in 1984.  
The EPA implemented a remedial action plan in 1992, the efforts of which were 90 percent complete at the 
time BCM was preparing the review area’s Phase I ESA report.  The report stated that impact was restricted 
to soil and surface water and no evidence of impact to groundwater was identified.  Soils and sediments from 
an onsite pond were excavated and entombed in a soil mound containment structure constructed on the site 
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and the pond was closed.  For these reasons, in addition to the EPA’s successful remedial efforts and the 
facility’s distance from the proposed project area, impact from the former Rival Manufacturing Companies 
facility is considered unlikely. 
 
2.4.2 Sonford Products Lumber Mill 
 
The former Sonford Products Lumber Mill is located at 3506 Payne Drive in Flowood, Rankin County, 
Mississippi and is approximately half a mile east from the proposed project area.  The site operated as a 
lumber mill and wood treatment facility from 1972 until 1985.  Chemicals commonly produced during this 
time were pentachlorophenol (PCP), sodium pentachlorophenate, and pest control products.   
 
On April 18, 1985, approximately 2,000 gallons of PCP spilled into wetland areas on a parcel directly south 
of the facility.  The Mississippi Department of Natural Resources (MDNR) (now the MDEQ) initiated remedial 
actions and identified various Compounds of Concern (CoCs) including PCP, mercury, lindane, and 
phenylmercuric acetate.  On April 21, 1985, the EPA took over remedial operations at the site and removed 
2,500 cubic yards of impacted soils, disposed of 10,000 gallons of oil and treating solution, and 100,000 
gallons of wastewater.  Response actions were completed on May 10, 1985.   
 
In 1989, the Mississippi Bureau of Pollution Control (MBPC) (now the MDEQ) issued a “No Further Action” 
status for the site without performing any verification sampling.  In 2004, Weston Solutions, Inc. prepared a 
Preliminary Assessment/Site Inspection Report (PA/SI) for the review area and recommended the Sonford 
Products site be classified as an NPL site.  The site was placed on the EPA’s NPL in 2007.   
 
In September 2009, a Record of Decision: Summary of Remedial Alternative Selection report was prepared 
by Region IV of the EPA.  The remedy selected by the EPA for the Sonford Products site included “an in-situ 
treatment of contaminated media (both soils and groundwater) using chemical oxidation and enhanced 
subsurface biodegradation.”  The goals of the selected remedy were to restore impacted soils to conditions 
that would protect construction workers, onsite/offsite residents, and also the underlying aquifer and the 
environment; also, the remedy aimed to restore groundwater to conditions that would not pose threats to 
human health if ingested or physically contacted, as well as to eliminate the risk of inhalation of volatiles. 
 
Due to the distance from the proposed project boundary, remedial efforts completed to date, and the future 
remedial efforts planned, AllenES believes that the Sonford Products site will not pose a significant threat of 
impact to the proposed alternative projects.   
 
2.4.3 Various Automotive Junkyards 
 
Multiple automotive junkyards were identified in proximity to the project area and are depicted in Figure 1.  
Historically, automotive junkyards have been known to contribute hydrocarbons, metals, solvents and other 
CoCs to the environment.  However, no specific studies or information regarding environmental conditions 
at these automotive junkyards are readily available.  For this reason, investigation and characterization of 
these sites would be recommended prior to the initiation of project activities. 
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3.0 ALTERNATIVES EVALUATION 
 
The following sections provide an assessment of the environmental risks, environmental and human health 
impacts, remedial alternatives, and socio-economic impacts of the hazardous waste sites with regard to the 
Flood Damage Reduction project alternatives.  The selected project alternatives for evaluation include: 1) a 
“buy out” program, 2) a levee system program, 3) a channel improvement, weir, and levee system, and 4) a 
no-action alternative.  Each of these are addressed in the following sections. 
 
3.1 ALTERNATIVE A  (NON-STRUCTURAL PLAN) 
 
3.1.1 Description of Proposed Action and Relationship to Hazardous Waste Sites 
 
In order to address the flooding issues faced by the cities of Jackson and Flowood, a Non-Structural or “Buy 
Out” option has been proposed.  A “Buy Out” would entail the purchasing of all private and commercial 
properties within flood prone areas (100 year flood plain) along the Pearl River within the proposed project 
area that have buildings constructed on them.  This action would help protect human life and property during 
flood events; however, it would not address or eliminate environmental or potential human health threats 
from historical hazardous waste sites located within the proposed project area.   
 
3.1.2 Risks Posed 
 
There are no immediate environmental or potential human health risks proposed by the Alternative A, but 
current environmental threats from hazardous waste sites would not be addressed.  The Lefleurs Landing 
Site which is owned by the City of Jackson would remain as it is with the south bank of the landfill continuing 
to erode and release waste materials into the Pearl River during high flows.  Leachate from the landfill would 
continue to flow into the Pearl River.  The Gallatin Street Dump Site, which is also owned by the City of 
Jackson, would continue to have erosion along the northern edge of the rip rap and along the southern 
boundary on the Pearl River potentially releasing wastes into the Pearl River.  Leachate from the landfill 
would continue to discharge into the Pearl River.  The Creosote Slough is privately owned, has no structure 
on it, so it would not be acquired.  Therefore, it would continue to pose threats of release of creosote wood 
treatment chemicals into the oxbow lake water and into the Pearl River during high flows. 
 
3.1.3 Remedial Alternatives 
 
No remedial alternatives are associated with this action.  It should be noted that the RHPRFDCD would not 
become responsible for the HTRW sites included in the land acquisition and would not be required to 
remediate these sites. 
 
3.1.4 Short-Term Impacts 
 
There are no short term impacts posed by the “Buy Out” action on the HTRW sites.  Short-term environmental 
and potential human health risks from hazardous waste sites would not be addressed or eliminated by this 
action. 
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3.1.5 Long-Term Impacts 
 
Long term environmental and potential human health risks from HTRW sites would not be addressed or 
eliminated by this action. 
 
3.1.6 Community Acceptance 
 
The “Buy Out” option would not address remediating potential environmental and human health risks posed 
by the HTRW sites which is likely to have a negative impact on community acceptance.   
 
3.1.7 Pros 
 
In the event that the “Buy Out” alternative was selected, the HTRW sites will not be acquired.       
 
3.1.8 Cons 
 
In the event that the “Buy Out” alternative was selected, the environmental impacts would generally be the 
same as the No Action alternative.  The risk of flood damage to properties and the risk of potential human 
exposure to harmful hazardous substances associated with the HTRW sites would not be substantially 
changed or reduced.  Impacts would include the exposure to leachate, creosote and other hazardous 
substances via the release into groundwater or surface water or the exposure to impacted sediments.  The 
“Buy Out” alternative would continue the threat of flooding which will continue to have potential adverse 
effects upon the HTRW sites. 
 
3.2 ALTERNATIVE B  (LEVEE PLAN) 
 
3.2.1 Description of Proposed Action and Relationship to Hazardous Waste Sites 
 
Another alternative proposed to address the flooding issues faced by the properties along the banks of the 
Pearl River in Jackson and Flowood is the construction of a series of levees.  No new levee construction 
would be planned at the Lefleurs Landing Site or the Gallatin Street Dump Site, and the existing levees 
located at the Lefleurs Landing Site and the Gulf States Creosoting Site would be used.  A new levee section 
would be constructed at the Eubanks Creek location.  Under the levee system, the current property owners 
of properties located within the existing levees would continue to own their properties. Properties on which 
the new levees would be placed would either be acquired or an easement obtained.  The levee alternative 
would therefore have no direct impact on the HTRW sites since the levee construction would not physically 
impact the sites. 
 
3.2.2 Risks Posed 
 
The proposed levee system does not address the potential impacts from leachate migrating into the Pearl 
River.  Since no levees are proposed for the Lefleurs Landing Site and the Gallatin Street Dump Site, the 
environmental risks identified for the no-action alternative for these sites would continue to exist.  The use of 
the existing levee system at the Gulf States Creosoting Site would not address the creosote residuals existing 
in the Creosote Slough.  Therefore, this alternative would not address the potential release of pollutants to 
the Pearl River and adverse impacts on water quality from the HTRW sites. 
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3.2.3 Remedial Alternatives 
 
No remedial alternatives are proposed within the scope of this alternative action and the issues posed by the 
current HTRW sites would not be addressed.  The construction of a levee system would not address or 
eliminate the current environmental and potential human health risks posed by the existing creosote impact 
from the Creosote Slough and the former Gulf States Creosoting facility or the leachate issues with the 
existing Lefleurs Landing and Gallatin Street Dump Sites. 
   
3.2.4 Short-Term Impacts 
 
The levee alternative would have no short-term impacts on the HTRW sites.  The environmental risks 
identified for these sites would continue to exist. Since no new levees are proposed for the Lefleurs Landing 
Site and the Gallatin Street Dump Site, the environmental short-term risks identified for these sites would 
continue to exist.  The construction of a levee system would not address or eliminate the current 
environmental and potential human health risks posed by the existing creosote impact from the Creosote 
Slough and the former Gulf States Creosoting Company Site or the leachate issues associated with the 
existing Lefleurs Landing and Gallatin Street Dump Sites. 
 
3.2.5 Long-Term Impacts 
 
Long-term impacts associated with the construction of a levee system in the Jackson and Flowood areas 
would have no impacts on the hazardous waste sites.  The construction of a levee system would not address 
or eliminate the current environmental and potential human health risks posed by the existing creosote impact 
from the Creosote Slough and the former Gulf States Creosoting Company Site or the leachate issues 
associated with the existing Lefleurs Landing and Gallatin Street Dump Sites. 
 
3.2.6 Community Acceptance 
 
It is expected that the construction of a levee system would elicit a negative response from the public with 
regard to the HTRW sites since no action would be taken to mitigate the environmental and human health 
concerns.  This alternative would not result in addressing the environmental conditions and human health 
threats posed by the HTRW sites.   
 
3.2.7 Pros 
 
Alternative B would be less expensive with regard to the HTRW sites since no mitigation would be performed.  
This alternative would likely result in little money spent in relation to the remediation of the HTRW sites. 
  
3.2.8 Cons 
 
Under Alternative B the construction of a levee system would not address or eliminate the current 
environmental and potential human health risks posed by the existing creosote impact from the Creosote 
Slough and the former Gulf States Creosoting Company Site or the leachate issues associated with the 
existing Lefleurs Landing and Gallatin Street Dump Sites. 
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3.3 ALTERNATIVE C  (CHANNEL IMPROVEMENT/WEIR/LEVEE PLAN) 
 
3.3.1 Description of Proposed Action and Relationship to Hazardous Waste Sites 
 
The proposed Channel Improvement/Weir/Levee alternative action would entail the construction of a weir or 
dam along the Pearl River at river mile 284 for the purposes of flood control and flood prevention measures 
for the Jackson metropolitan areas.  The proposed project would impact the HTRW sites.  The channel 
improvement would require moving portions of the Gallatin Street Dump Site, remediation of the Lefleurs 
Landing Site, and removal or capping of the Creosote Slough.  Approximately two-thirds of the Gallatin Street 
Dump Site would be moved by excavation and placed on top of the remainder of the site to create a smaller 
footprint with a higher elevation.  Actions associated with this alternative will have various environmental 
benefits on the affected areas and local communities.  Remedial alternatives for the HTRW sites included in 
the proposed “Channel Improvement/Weir/Levee” project may include, for example, the construction of 
engineering controls, such as slurry walls and impermeable caps, to prevent the offsite migration of 
associated hazardous substances, in-situ bioremediation techniques, slope and bank stabilization methods, 
excavation and removal of impacted sediments, among others.  The cost of the remedial actions potentially 
required for the HTRW sites are considered in the total cost of the “Channel Improvement/Weir/Levee” option.   
 
LeFleurs Landing Site (Jefferson Street Landfill) 
 
Under the “Channel Improvement/Weir/Levee” alternative, environmental impacts associated with the 
Lefleurs Landing Site will be evaluated and mitigated during the implementation of the project.  The potential 
environmental impacts that will be addressed include, but are not limited to, the following: the release or 
exacerbation of current releases of solid and hazardous substances and leachate to groundwater and/or 
surface water, and temporary alteration of groundwater flow patterns, possibly resulting in the migration of 
leachate and hazardous substances towards developed areas, as well as toward the proposed channel 
improvement.  This alternative will have a beneficial impact on the environment and human health since 
these potential environmental impacts will be addressed in the design and implementation of the project.  
 
Gallatin Street Dump Site 
 
Under the “Channel Improvement/Weir/Levee” alternative, a majority of the eastern 2/3rds of the landfill will 
be excavated and placed on top of the remaining site. Potential environmental impacts will be evaluated and 
mitigated during the implementation of this alternative. Environmental impacts associated with the Gallatin 
Street Dump could include, but are not limited to, the following:  the temporary introduction of large amounts 
of sediment to the Pearl River, the release or exacerbation of current releases of leachate and/or solid and 
hazardous substances to groundwater and/or surface water, and temporary alteration of groundwater flow 
patterns, possibly resulting in the migration of hazardous substances and leachate towards developed areas 
as well as the proposed project. This alternative will have a beneficial impact on the environment and human 
health since these potential environmental impacts will be addressed in the design and implementation of 
the project. 
 
Gulf States Creosoting Company Site 
 
The boundaries of the Gulf States Creosoting Company Site extend from the wetlands found adjacent to the 
cut-bank on the south/east (Rankin County) side of the Pearl River at river mile 292 to the wetlands and 
oxbow lakes located on the east side of the Pearl River at river mile 290 in Flowood, Mississippi.  The wetland 
areas and oxbow sloughs (Creosote Slough) that the proposed Channel Improvement/Weir/Levee action 
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would dredge and inundate have been found to have visible amounts of creosote residual impact in 
sediments.  An existing levee separates the majority of the Gulf States Creosoting Company Site from the 
Pearl River and the proposed project area.  Under the Channel Improvement/Weir/Levee alternative, portions 
of the existing levee on the Gulf States Creosoting Company Site will be removed and relocated slightly to 
the west of the current levee location. 
 
Under the Channel Improvement/Weir/Levee Weir alternative, environmental impacts associated with the 
Gulf States Creosoting Site and Creosote Slough would be addressed.  Environmental impacts that will be 
addressed include, but are not limited to, the following: the temporary introduction of large amounts of 
creosote impacted sediments to the Pearl River, and temporary alterations in groundwater flow, possibly 
leading to the migration of hazardous substances to unaffected areas.  These potential environmental 
impacts will be evaluated and mitigated during the implementation of this alternative.  This alternative will 
therefore have a beneficial impact on the environment and human health since these potential environmental 
impacts will be addressed in the design and implementation of the project. 
 
3.3.2 Risks Posed 
 
Risks associated with the construction of the channel improvement/weir/levee system for flood control 
purposes along the Pearl River includes directly impacting the HTRW sites.  The Creosote Slough would be 
located within the project area proposed for excavation and dredging for the channel improvement; therefore, 
the impacted sediments within the Creosote Slough will be evaluated and mitigated.  Remedial mitigation 
alternatives could include, but are not limited to, capping in order to and permanently cover and not disturb 
the sediments, or excavating and removing the impacted sediments prior to dredging the proposed project.  
The Lefleurs Landing Site would be located along the edge of the proposed channel improvement and would 
require additional capping and bank stabilization.  Further investigations would be necessary to determine 
potential leaching of landfill waste chemicals to the groundwater and movement of groundwater into the 
channel improvement.  Groundwater controls and a slurry wall may be appropriate remedial actions in this 
event.   The Lefleurs Landing Site would then be potentially useful for park areas.  The channel improvements 
would also bisect the Gallatin Street Dump Site; therefore, it would require excavation and removal of 
approximately half of the landfill site to create the proposed project.  This material may be incorporated into 
the current remaining landfill area to further elevate the area, cap the area, and provide bank stabilization.  
An elevated mound could be created for public access and to provide a public park, boat launch, recreational 
facilities, and scenic views.  Further investigations would be necessary here also to determine potential 
leaching of landfill wastes to the groundwater and movement of groundwater into the proposed project.  
Groundwater controls and a slurry wall may be appropriate remedial actions.    
 
3.3.3 Remedial Alternatives 
 
LeFleurs Landing (Jefferson Street) Site 
 
In the event that the “Channel Improvement/Weir/Levee” project alternative is initiated, certain measures will 
be taken to prevent environmental impact from the LeFleurs Landing Site.  Such measures may include, but 
are not limited to,  
 

• Construction of a slurry wall. 
• Installation of a clay cap. 
• Installation of bank stabilization controls. 
• Installation of a series of groundwater extraction wells. 
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Gallatin Street Dump Site 
 
In the event that the “Channel Improvement/Weir/Levee” alternative is initiated, certain measures will be 
taken to prevent environmental impact from the Gallatin Street Dump Site.  Such measures may include, but 
are not limited to, the following: 
 

• Excavation and removal of up to fifty per cent of the landfill materials. 
• The installation of bank stabilization controls. 
• The construction of a slurry wall. 
• The installation of a series of groundwater extraction wells. 

 
Gulf States Creosoting Company Site 
 
In the event that the Channel Improvement/Weir/Levee alternative is initiated, certain measures will be taken 
to prevent environmental impact from the Gulf States Creosoting Company Site and the Creosote Slough.  
Such measures may include, but are not limited to, the following: 
 

• Excavation and offsite disposal of impacted sediments. 
• Installation of an impermeable cap over impacted areas and no dredging. 
• Installation of a series of groundwater extraction wells or slurry wall. 

 
3.3.4 Short-Term Impacts 
 
The proposed “Channel Improvement/Weir/Levee” alternative could potentially have a series of immediate 
short-term impacts on the proposed project area.  Short-term impacts of this alternative will include mitigation 
activities for the Gallatin Street Dump Site, the Lefleurs Landing Site, and the Creosote Slough eliminating 
or controlling environmental and human health concerns.  Construction activities have the potential to 
increase noise levels, erosion and runoff of silt, generation of air borne dust, and the release of hazardous 
substances from these HTRW sites.  These short-term impacts from construction will be mitigated through 
project management and controls.  The mitigation measures for each of the hazardous waste sites will result 
in beneficial environmental and human health impacts by eliminating or controlling pathways of exposure to 
HTRWs. 
 
Other immediate effects that may result from construction of the proposed project could include a temporary 
loss of the secondary water supply intake for the City of Jackson.  Jackson utilizes an existing water treatment 
plant which is located on the Pearl River at a location scheduled for dredging and development of the 
“Channel Improvement/Weir/Levee” alternative.  This water treatment plant is used as a secondary source 
and backup water supply source for the City.  The dredging of sediments and subsurface soils in the Pearl 
River could potentially increase the turbidity of the surface waters to levels unacceptable for human 
consumption; therefore, the City of Jackson would need to evaluate temporary water supply alternatives 
during the duration of dredging and construction activities. 
 
3.3.5 Long-Term Impacts 
 
The potential long-term impacts associated with the proposed “Channel Improvement/Weir/Levee” project in 
regard to the HTRW sites are beneficial for environmental and potential human health impacts.  Over the 
long term environmental concerns of leaching from the Gallatin Street Dump and the Lefleurs Landing Site 
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will have been alleviated and the sites will have been stabilized with new covers.  The sites will have been 
remediated and transformed into new public uses.  Potential land use activities will be expanded and the 
sites beneficially reused.  The Creosote Slough will have been mitigated and no longer present a continuing 
source of release of creosote chemicals to the environment and to the City of Jackson’s drinking water.  The 
Slough area will become a part of the bottom of the channel improvements following mitigation.  The former 
Gulf States Creosoting Company Site along with other areas will have been further investigated and 
evaluated during project implementation for groundwater or other runoff impacts and remediated if they pose 
an environmental or human health threat to the proposed project.  The water quality of the proposed project 
as well as the channel bottom will have been improved and protected in relation to the HTRW sites because 
of their mitigation.   
 
3.3.6 Community Acceptance 
 
It is expected that the construction of a channel improvement pool of the magnitude proposed in the “Channel 
Improvement/Weir/Levee” alternative for the Jackson metropolitan area would be favorably accepted by the 
community.  In addition to providing flood control measures for the cities of Jackson and Flowood, the 
proposed project could serve as a scenic recreational area for local residents and tourists to visit and could 
create new opportunities for businesses to develop and expand.  The HTRW sites will be mitigated under 
this alternative. 
 
3.3.7 Pros 
 
In addition to flood control measures, the project would benefit the environment and protection of human 
health. Under this alternative the remediation and implementation of engineering controls on several sites in 
the project area will be performed.  The Channel Improvement/Weir/Levee system would reduce erosional 
and leachate problems associated with the LeFleurs Landing Site and the Gallatin Street Dump Site.  At 
present, the Pearl River is eroding the banks of these landfills and creating potential exposure pathways to 
subsurface debris and leachate.  With the decreased velocity of the Pearl River, erosional effects could be 
minimized.  Leachate generation from the landfills will be addressed and surface pathways of exposure to 
hazardous substances will be eliminated by capping.  The impacted sediments in the Creosote Slough will 
be addressed by removal or mitigation.  Under this alternative, the hazardous waste sites will be addressed, 
remediated, and available for redevelopment.  Current sources of pollution would be removed or mitigated 
and water quality would be improved and protected. 
 
3.3.8 Cons 
 
There are potential negative impacts associated with the implementation of the proposed “Channel 
Improvement/Weir/Levee” alternative with regard to the hazardous waste sites.  The most obvious of cons is 
associated with the expense of remediating the hazardous waste sites. The project would require 
environmental investigation and remediation, engineering studies, and construction of remedial actions at 
the hazardous waste sites.  In the short-term, implementation of the Channel Improvement/Weir/Levee action 
has the potential to cause the release of, or temporarily exacerbate current rates of the release of hazardous 
substances from the HTRW sites in the proposed project area (e.g. Gulf States Creosoting Company Site, 
Gallatin Street Dump Site, etc.).  Remediation and mitigation actions at the HTRW sites will be performed in 
a manner to protect against the potential release of HTRWs during mitigation as part of the project.   
 
3.4 NO ACTION ALTERNATIVE 
 



 

 
 

 
18 

 
 

The “No Action” alternative of not implementing a project at all consists of pursuing no construction activities 
or remedial efforts with regard to the hazardous waste sites.  The following sections describe the risks, 
remedial alternatives, environmental impacts, and other variables associated with this alternative with 
respect to the HRTW Sites. 
 
3.4.1 Description of Proposed Action and Relationship to Hazardous Waste Sites 
 
The “No Action” alternative would allow for conditions to remain unaffected and would not pursue any further 
construction activities or remedial efforts in regard to the HTRW sites.  In essence, this would allow for the 
potential continued release of hazardous substances and leachate currently being discharged to 
groundwater and the Pearl River from the HTRW sites. 
 
3.4.2 Risks Posed 
 
Risks associated with the “No Action” alternative would consist of the risks associated with current conditions 
previously described.  Issues previously identified in relation to environmental impacts from the local landfills 
at Gallatin Street Dump and Lefleurs Landing Site, and creosote residuals from the Creosote Slough at the 
Gulf States Creosoting Company Site would not be addressed. 
 
3.4.3 Remedial Alternatives 
 
No remedial alternatives would be associated with this action. 
 
3.4.4 Short-Term Impacts 
 
The short-term impacts associated with this action would include those that are currently present.  Namely, 
these impacts would include the exposure to leachate, creosote and other hazardous substances via the 
release into groundwater or surface water or the exposure to impacted sediments.  The No Action Alternative 
would continue the threat of flooding which will continue to have potential adverse effects upon the HTRW 
sites. 
 
3.4.5 Long-Term Impacts 
 
The long-term impacts associated with this action would include those that currently pose risks.  These 
impacts include potential human health effects, biota impacts, impacts to important habitats such as 
wetlands, recreational impacts, and other various environmental impacts from continued exposure to 
hazardous substances that could be released to soil and groundwater from the hazardous waste sites.  No 
project would be constructed and the threat of flooding would continue to have potential adverse effects upon 
the HTRW sites. 
 
3.4.6 Community Acceptance 
 
Community acceptance of the current situation and potential adverse flooding is likely to be unfavorable. 
 
3.4.7 Pros 
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While the “No Action” alternative would not have immediate impacts to the community or the HTRW sites, it 
does not address the current environmental and socioeconomic concerns.  A lack of activity would not 
exacerbate these issues and would be of little or no cost to the taxpayers in the short term. 
 
3.4.8 Cons 
 
The “No Action” alternative has potential short-term impacts and will definitely have long-term impacts when 
a significant flooding event occurs again.  The “No Action” alternative would allow current environmental 
issues to continue to deteriorate with regard to HTRW sites.  If no action is taken, current potential threats to 
human health and the environment would not be eliminated.   
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4.0 SUMMARY AND CONCLUSIONS 
 
HTRW sites have been identified within the boundary of the proposed project, as well as adjacent to the 
boundary.  The HTRW sites include the Gallatin Street Dump Site, Lefleurs Landing Site (Jefferson Street 
Landfill), and the Gulf States Creosoting Company Site and associated Creosote Slough.  Proposed project 
alternatives have been evaluated and determined to have impacts to the HTRW sites, and, in a similar 
manner, the HTRW sites will have impacts on the proposed project alternatives.  Other hazardous waste 
sites that were outside of but adjacent to the project boundary were also evaluated and no significant adverse 
environmental impacts on the proposed project were found. 
 
The Gallatin Street Dump Site and the Lefleurs Landing Site are former landfills that were not designed to 
contain wastes.  Rainwater percolating down through the waste matrix into the groundwater, and then 
groundwater moving through the wastes are generating leachate.  The leachate is currently migrating into 
the Pearl River.  The leachate potentially contains a variety of pollutants.  Pearl River currents and flood 
waters are continually eroding the banks of these two landfills, releasing rubbish, debris, trash, and chemicals 
into the river.  The Creosote Slough contains sediments with creosote residuals that are released to the 
environment and the Pearl River during periods of inundation such as flood or high water conditions.   
 
The “No Action” alternative is undesirable because it will leave the HTRW sites as they are today; thus 
continuing their threat of release of HTRWs to the environment, potential adverse impacts to human health 
and the environment, and posing environmental cleanup liabilities for the current owners.  Under the “Buy 
Out” alternative, the hazardous waste sites will remain in the same condition, will continue to pose a threat 
of release of HTRW, and will not be redeveloped.  Under the “Levee” alternative the hazardous waste sites 
will remain as they are, continuing to pose environmental liabilities for the current owners.  The “Channel 
Improvement/Weir/Levee” alternative will include remediation and mitigation measures to address the 
hazardous waste sites to remove or eliminate the environmental threats posed by the sites, as well as further 
investigations of other potential sites such as the former Gulf States Creosoting Company Site to assure no 
adverse impacts. 
   
Remedial alternatives for the HTRW sites included in the proposed “Channel Improvement/Weir/Levee” 
project may include, but are not limited to, the construction of engineering controls, such as slurry walls and 
impermeable caps to prevent the offsite migration of hazardous substances, in-situ bioremediation 
techniques, groundwater controls, slope and bank stabilization methods, excavation and removal of impacted 
sediments, and sediment capping, among others. 
 
Upon evaluation of readily apparent environmental, economic and social benefits and impacts associated 
with the HTRW sites in relation to each of the alternative actions for the Pearl River flood reduction project, 
Alternative C – termed the “Channel Improvement/Weir/Levee” project – is believed to be the choice most 
beneficial to the community.  This action would address and/or eliminate current environmental impacts from 
the HTRW sites.  Although there will be costs for mitigation of the HTRW sites, the economic benefits of the 
selected alternative will far outweigh the costs over the long term. 
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ATTACHMENT A 
 
Gallatin Street Dump Site 
Gallatin Street Dump Slope Stability and Landfill Analysis Project, Gresham, Smith & Partners/Ware, Lind, 
Furlow (Aquaterra), January 1998. 
 
Gulf States Creosoting Company 
Final Preliminary Assessment/Site Inspection Report: Gulf States Creosoting Company - Flowood, Rankin 
County, Mississippi, Revision 1, Weston Solutions, Inc., December 31, 2003. 
 
Record of Decision: Summary of Remedial Alternative Selection – Sonford Products Superfund Site 
Operable Unit 2 – Flowood, Rankin County, Mississippi, U.S. EPA, Region 4, September 2009. 
 
Lefleurs Landing Site (Jefferson Street Landfill) 
Phase II Environmental Site Assessment Report at Lefleurs Bluff Landing Site – Phase II Site Assessment 
for Areas 2 and 3B, 658 South Jefferson Street – Jackson, Mississippi, PPM Consultants, Inc., April 20, 2005. 
 
Remedial Action Report: Mississippi Department of Environmental Quality – Lefleurs Bluff Festival Grounds 
Jefferson Street – Jackson, Mississippi, PPM Consultants, Inc. August 2004. 
 
Rival Manufacturing Companies 
Phase I Environmental Site Assessment: W.G. Avery and Body Company – 141 Acre Parcel – Mississippi 
Highway 468, BCM Engineers, Planners, Scientists and Laboratory Services, July 1993 – Revised August 
1993. 
 
Sonford Products Lumber Mill 
Record of Decision: Summary of Remedial Alternative Selection – Sonford Products Superfund Site 
Operable Unit 2 – Flowood, Rankin County, Mississippi, U.S. EPA, Region 4, September 2009. 
 



 
ATTACHMENT B 
 
Gulf States Creosoting Company Site 
 

 
Picture 1 – Creosote Slough 
 
 

 
Picture 2 – Creosote Slough 
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Gulf States Creosoting Company Site 
 

 
Picture 3 – Former Wood Treatment Area looking Southeast 
 
 

 
Picture 4 – Former Wood Treatment Area looking East 
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Gulf States Creosote Company Site 
 

 
Picture 5 – Former Wood Treatment Area looking Northeast 
 
 

 
Picture 6 – Levee looking North 
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Lefleurs Landing Site (Jefferson Street Landfill) 
 

 
Picture 7 – River Bank look West 
 

 
Picture 8 – Exposed Rubbish in Landfill Edge 
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Lefleurs Landing Site (Jefferson Street Landfill) 
 

 
Picture 9 – Rubbish Exposed on South Bank of Landfill 
 

 
Picture 10 – Landfill Area looking West 
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Gallatin Street Dump Site 
 

 
Picture 11 – Landfill Area looking East 
 

 
Picture 12 – Rip Rap Area along Bank of Pearl River 
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Gallatin Street Dump Site 
 

 
Picture 13 –Evidence of Rubbish in the Pearl River Bank 
 

 
Picture 14 – Erosion and Seepage Area along Pearl River 
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Gallatin Street Dump Site 
 

 
Picture 15 –Evidence of Leachate Seepage into Pearl River 
 

 
Picture 16 – Evidence of Gas Bubbles in Sediment at Bank of Pearl River 
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Eubanks Creek Site 
 

 
Picture 17 – Eubanks Creek looking North 
 

 
Picture 18 – Eubanks Creek looking South 
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Integrated Draft Feasibility and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Appendix C:  Engineering 1 
Water Quantity Assessment 

1.0 INTRODUCTION 

To insure study limits were adequate, a detailed analysis on gage data was performed to develop water 
quantity trends in the watershed to assess impacts, if any, to the proposed channel improvement alternative, 
Alternative C (the Tentatively Selected Plan).   It is important to understand the different reaches within the 
Pearl Basin to understand the dynamics of the system.  For this discussion, the area from the headwaters of 
the Pearl River to Jackson, Mississippi, is considered the upper Pearl Basin.  The reach from Jackson, 
Mississippi, to Bogalusa, Louisiana, is considered the middle reach. The reach from Bogalusa to Lake 
Borgne, the mouth of the Pearl, is considered the lower Pearl.  A brief description of the lower Pearl 
Watershed is included below, as well as descriptions of the other reaches.  While the Bogue Chitto drainage 
basin is a part of the Pearl River Watershed, it was considered as a separate reach, a tributary of the lower 
Pearl River, for this study; therefore, four drainage basins were considered within this analysis.  

The Pearl River Watershed, as shown on Figure 1-1, is located in the south-central portion of Mississippi 
and in a small part of southeastern Louisiana.  The river drains an area of 8,760 square miles consisting of 
all or parts of 23 counties in Mississippi and parts of 3 Louisiana parishes.  The watershed has a maximum 
length of 240 miles and a maximum width of 50 miles.  It is bounded on the north by the Tombigbee River 
Basin, on the east by the Pascagoula River Basin, on the south by Lake Borgne and the Mississippi Sound, 
and on the west by the Mississippi River Basin and several coastal streams which drain the eastern portion 
of Louisiana.  Numerous lakes are located within the watershed, but only a few of significant size.  The 
largest of these is the Ross Barnett Reservoir, located on the Pearl River about 12 miles northeast of 
downtown Jackson.  A more detailed discussion of the Ross Barnett Reservoir is included in this report. 

The Pearl River is formed in Neshoba County, Mississippi, by the Confluence of Nanawaya and Tallahaga 
Creeks and flows southwesterly for 130 miles to the vicinity of Jackson (including the 43-mile-long Ross 
Barnett Reservoir), then southeasterly for 233 miles to the head of its outlet channels, the Pearl and West 
Pearl Rivers.  The Pearl River has an average fall of approximately 1.0 foot per mile.  The river banks, 
exclusive of the Ross Barnett Reservoir, vary from about 12 to 40 feet high between Edinburg and Jackson 
and from 20 to 90 feet high between Jackson and the head of the East Pearl and West Pearl Rivers.  The 
width of the channel varies from about 100 to 300 feet between Jackson and Edinburg, except for the reach 
of the Ross Barnett Reservoir, and from about 400 to 1,000 feet below Jackson.  The stream flow through 
Jackson is mainly attributed to runoff from the Upper Pearl River, upstream of Jackson. The Ross Barnett 
Reservoir passes inflows and does not have an appreciable effect on the stream flow through Jackson. 
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Figure 1-1:  Pearl River Watershed 
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Water Quantity Assessment 

2.0 LOWER PEARL 

West of Picayune, about 50 miles (80 km) above the mouth, the river forks.  The East Pearl River empties 
into Lake Borgne where the dredged Pearl River Channel meets the Gulf Intracoastal Waterway. The 
discharge flows eastward past Grand Island through St. Joe Pass and into the Mississippi Sound.  The West 
Pearl River, on the other hand, flows into the Rigolets, thence into Lake Borgne.  Both discharges eventually 
reach the Gulf of Mexico. The Pearl River serves as the 115-mile (185 km) boundary between Mississippi 
and Louisiana in its lower reach near the Gulf of Mexico. 

The U.S. Army Corps of Engineers has undertaken three significant navigation projects in the Pearl River 
Basin. In 1880, Congress authorized a 5-foot (1.5 m) navigation channel on the West Pearl River from 
Jackson to the Rigolets. That project was discontinued in 1922.  Beginning in 1910, a channel was dredged 
from the mouth of the East Pearl River into Lake Borgne, a project which is maintained on an irregular 
basis. In 1935, the West Pearl River Navigation Project was authorized. It provided for a navigation channel 
from Bogalusa to the mouth of the West Pearl River. The project includes a canal with three locks.  In 
addition to the three locks, sills were placed in the Pearl River, as further discussed below.  The Corps of 
Engineers placed the project in "caretaker" status in the 1970s because of a decline in commercial traffic.  
Maintenance dredging resumed in December 1988.  In the 1950s, underwater concrete sills were 
constructed to help maintain water levels in the navigation channel.  Based upon the most recent studies, it 
appears that the construction of the sills has limited the ability of Gulf sturgeon and other migratory species 
from accessing upstream areas.  

There are three sills in the Lower Pearl River basin (Figure 2-1).  The Poole’s Bluff Sill south of Bogalusa 
on the Pearl, the Bogue Chitto Sill on the Navigation Canal where the Bogue Chitto River meets with the 
West Pearl, and an unnamed sill north of Lock 1 and between the West Pearl and the Navigation Canal.  
This last sill is unofficially called the “Talisheek Sill” by locals.  Although studies have been limited and 
the overall migration patterns that currently exist are not well documented, as it appears the Gulf sturgeon 
are unable to migrate past the sills except during times of high water levels.  However, it also appears, based 
upon the limited studies that have taken place, that the Gulf sturgeon are not moving past the sills even 
during high water flows due to the velocity of the water moving in the downstream direction.  This 
impediment may prevent the fish from moving to historical spawning grounds or areas that appear to be 
suitable for spawning.   

There are many watershed and channel manipulations that have taken place on the downstream portions of 
the Pearl River as discussed above.  Many of these manipulations of the channel system have caused a 
number of flow changes and flow distribution changes in the lower Pearl, which have attributed to the water 
quality and water quantity issues associated with the East and West Pearl.  To ensure any flood damage 
reduction project development in the Jackson Metropolitan area assesses downstream impacts, detailed 
gage analysis was performed on gages from Jackson, Mississippi, to Bogalusa, Louisiana.  At this point, 
the river has not been manipulated to the extent from Bogalusa downstream, and any impacts could be 
assessed. 

Based on concerns expressed by downstream communities, fisheries, landowners, and environmental 
groups, it appears most of the concern is attributed to water quantity.  In addition, it appears that locals in 
the area attribute low flows and low flow stages to upstream manipulation of flows with the Ross Barnett 
Reservoir.  Therefore, a detailed analysis was developed for downstream gages. 

http://en.wikipedia.org/wiki/Gulf_Intracoastal_Waterway
http://en.wikipedia.org/w/index.php?title=Grand_Island_(Mississippi)&action=edit&redlink=1
http://en.wikipedia.org/wiki/Mississippi_Sound
http://en.wikipedia.org/wiki/The_Rigolets
http://en.wikipedia.org/wiki/River_borders_of_U.S._states
http://en.wikipedia.org/wiki/Gulf_of_Mexico
http://en.wikipedia.org/wiki/U.S._Army
http://en.wikipedia.org/wiki/U.S._Army_Corps_of_Engineers
http://en.wikipedia.org/wiki/Inland_waterways_of_the_United_States
http://en.wikipedia.org/wiki/Navigation_lock
http://en.wikipedia.org/wiki/Sturgeon
http://en.wikipedia.org/wiki/Fish_migration
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Figure 2-1:  Lower Pearl 
 

 

  



Integrated Draft Feasibility and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Appendix C:  Engineering 5 
Water Quantity Assessment 

3.0 ROSS BARNETT RESERVOIR (NON FEDERAL PROJECT) 

The Ross Barnett Reservoir was constructed on the Pearl River from 1962-1965.  The reservoir is managed, 
operated, and maintained by the Pearl River Valley Water Supply District (PRVWSD, a State agency).  The 
dam of the reservoir is located approximately 12 miles northeast of downtown Jackson in Madison and 
Rankin Counties, Mississippi.    

The primary mission objectives given to the Pearl River Valley Water Supply District are to provide water 
to the City of Jackson and provide water recreation opportunities with approximately 400,000 acre feet of 
impoundment. 

The impoundment consists of approximately 33,000-acres with a drainage area of approximately 3,050 
square miles.  The earth fill dam is 23,400 feet in length with a maximum height of 64 feet. Elevation at the 
top of the dam is 308 feet, National Geodetic Vertical Datum. The principal spillway consists of ten, 40-
foot (width) by 21-foot (height) gates with a discharge capacity of 180,000 cfs. The emergency spillway is 
a fuse plug type with a discharge capacity of 70,000 cfs. 

It is not possible for the Pearl River Valley Reservoir (Ross Barnett) to meet its prescribed missions of 
providing both a reliable water supply and water based recreational opportunities, while at the same time 
providing extensive flood control.   During the design and construction of the reservoir, the desired purposes 
or objectives of the lake were widely discussed.  Engineer Horace Lester, Sr. was quoted in the now defunct 
Jackson Times newspaper on September 23rd, 1964,   

“By the time the engineering studies reached the point at which the engineers knew how 
much water would be needed, we were faced with three principal purposes for a reservoir 
– none of which were compatible with each other.  These purposes were water supply, flood 
control and recreation. A water supply reservoir required a full pool.  A flood control 
reservoir required an empty pool and a recreation reservoir required a stable level pool.” 

Although the Reservoir can and has provided some flood reduction during extreme events, it was not 
designed as a traditional flood control reservoir.  Meaningful flood reduction can only be achieved through 
pre-releasing flows to provide storage prior to the peak flow entering the reservoir.  This is not a requirement 
of for operation, however the PRVWSD has tried to do what it could within the design limitations to help 
reduce flooding downstream during extreme events. 

Ross Barnett Reservoir was used beyond its normal limits in April 1979 and again to a lesser extent in May 
1983 to regulate flood flows.  

  



Integrated Draft Feasibility and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Appendix C:  Engineering 6 
Water Quantity Assessment 

Figure 3-1:  Ross Barnett Reservoir 
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4.0 HISTORICAL LOW WATER AND EXISTING CONDITIONS 

Prior to the Ross Barnett Reservoir, the daily unregulated flow of the Pearl River had dropped below 80 
cubic feet per seconds (cfs). Of the 80 cfs, 25 cfs was being withdrawn during the summer for consumption 
by the City of Jackson at approximately river mile 290.7.   This weir is still in place today and serves as 
water supply for the City of Jackson along with the O.B. Curtis Water Treatment Plant which withdraws 
water from the Ross Barnett Reservoir.   Further encroachment on the minimum flows was not desirable 
due to pollution becoming extremely concentrated, adversely affecting fish life and the attractiveness of the 
river downstream.  During the design of the Ross Barnett Reservoir, the six driest summers during the 
period of record at that time from 1929 to 1956 were used to develop average monthly flows.  Five of the 
six years minimum flows ranged from 79 cfs to 92 cfs.  To ensure that additional flow is available for 
downstream use, the Ross Barnett Reservoir permit, issued by the Board of Water Commissioners (now the 
Mississippi Department of Environmental Quality) in the Matter of Application No. 01120, states “no water 
shall be appropriated or impounded under the authority at any time when the discharge from the reservoir 
is less than 112 million gallon of water per day, (This approximates to 170 cfs, more than twice the low 
flows prior to the construction of the Ross Barnett Reservoir).  The District (PRVWSD), shall not interfere 
with the established minimum flow of the Pearl River as defined by Laws of 1956, Chapter 167, as amended, 
if such flow is required to protect the rights of water users below, and the District (PRVWSD) shall deliver 
into the stream of the Pearl River below the dam such quantity of water as required by the Board of 
Commissioners.  Minimal releases have continued by the Ross Barnett Reservoir and is attributed to the 
change of average daily flows post Ross Barnett as highlighted in Table 4-1. 

Table 4-1:  Historical Low Water Elevations 

YEAR STAGE 

1966 .10 

1911 .20 

1896 .30 

1904 .30 

1966 .30 

1967 .40 

1969 .50 

1984 2.73 

1990 2.85 

1979 3.34 

1980 3.70 

 
In the past, there has been much discussion regarding low flows in the lower portion of the basin.  There is 
a perception that the Ross Barnett Reservoir has contributed to low flow reduction.  This is quite the 
opposite due to the permit requirements.  As presented in Table 4-1, low flow stages in Jackson have 
increased since construction of the reservoir.  This data is consistent with Table 4-2, Table 4-3, and Table 
4-4, which present average monthly flows of the Pearl (Period of Record 1938 – 2013).    
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Average Monthly Flows of the Pearl River (Period of Record 1938 – 2013) 

Table 4-2:  Pearl River, Jackson, Mississippi  

 
 

Table 4-3:  Pearl River, Monticello, Mississippi 

 
 

Table 4-4:  Pearl River, Bogalusa, Louisiana 

 

Month  Discharge (cfs)
January 7,296
February 9,140

March 9,077
April 8,303
May 4,234
June 1,521
July 1,386

August 974
September 914

October 1,045
November 1,710
December 4,652

Month  Discharge (cfs)
January 11,096
February 14,372

March 14,442
April 13,116
May 7,302
June 2,976
July 2,568

August 1,915
September 1,724

October 1,752
November 2,700
December 7,063

Month  Discharge (cfs)
January 15,343
February 20,117

March 20,479
April 18,500
May 11,324
June 5,485
July 4,546

August 3,752
September 3,501

October 3,320
November 4,282
December 10,038
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5.0 EVAPORATION AND LOW FLOW SUMMARY 

Efforts were made to quantify the amount of water that could be lost due to Alternative C (the Tentatively 
Selected Plan) evaporation.   Estimated evaporation rates at the Ross Barnett Reservoir were also studied 
to relate the potential Alternative C evaporation losses in comparison with the overall existing system of 
the Pearl River.  The computations include quantifying the proposed evaporation losses as a total volume, 
and then comparing that volume to the overall Pearl River Watershed Volume that empties into Lake 
Borgne.   

According to Introduction to Hydrology, Second Edition, (Viessman, Knapp, Lewis, and Harbaugh, 1977), 
the most widely used method of finding reservoir evaporation is by means of evaporation pans.  Usually, 
instrumentation for energy budget and mass transfer methods is quite expensive and the cost to maintain 
observations is substantial.  For these reasons, the use of evaporation pans are more common, and will 
frequently provide good estimates of annual evaporation.  The publication further states that available data 
indicate that the annual ratio of lake evaporation to pan evaporation is essentially 0.7, and multiplying the 
pan evaporation by that ratio factor gives the equivalent lake evaporation. 

It should be noted that an evaporation pan is used to hold water during observations for the determination 
of the quantity of evaporation at a given location.  The ratio factor mentioned above is commonly referred 
to as a pan coefficient, and the 0.7 pan coefficient was confirmed by Water Resources Engineering (Wurbs 
and James, 2002).  Evaporation rates from the pan are generally greater than the evaporation rates 
experienced in lakes, due to the pan heating up and other heat transfer properties; therefore, the pan 
coefficient is commonly used to estimate the actual lake evaporation at a given location.  

Pan coefficients do have regional variability; thus, further confirmation of the regional appropriateness of 
the 0.7 pan coefficient was sought.  Evaporation measurements performed by the United States Army Corps 
of Engineers (USACE) at Sardis Lake, near Sardis, Mississippi, in the year 2011, were also obtained.  The 
measurements indicate 0.7 is a realistic pan coefficient for a lake in Mississippi, and re-affirmed the pan 
coefficient utilized in this study. 

To quantify the amount of evaporation that could occur for Alternative C, the Tentatively Selected Plan, 
mean estimated pan evaporation depths for each month were obtained from National Oceanic and 
Atmospheric Administration (NOAA) at the Jackson, Mississippi International Airport.  A pan coefficient 
of 0.7 was then used to correlate the mean pan evaporation to estimated lake evaporation.   

A surface area for the proposed channel improvement was chosen as 1,400 acres, which equates to the 
proposed footprint acreage (+/- 1,900 acres) minus the existing Pearl River system surface area through 
Jackson.  This surface area was chosen for the evaporation estimation since the existing Pearl River and 
water impoundments already contribute to evaporation losses.  Table 5-1 displays the estimated flowrate 
that would be lost to evaporation for each month due to proposed Alternative C. 
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Table 5-1:  Alternative C: Estimated Monthly Evaporation Losses at Jackson, MS 
 

Avg. Pan 
Evaporation (in)

Pan 
Coefficient *

Avg. Daily 
Evaporation, 

Alternative C (in)

Possible 
Flowrate Lost To 
Evaporation (cfs)

January 1.90 0.7 0.04 2.5
February 2.36 0.7 0.06 3.4

March 4.02 0.7 0.09 5.3
April 5.58 0.7 0.13 7.7
May 6.95 0.7 0.16 9.2
June 7.38 0.7 0.17 10.1
July 7.49 0.7 0.17 9.9

August 6.85 0.7 0.15 9.1
September 5.44 0.7 0.13 7.5

October 3.94 0.7 0.09 5.2
November 2.62 0.7 0.06 3.6
December 1.96 0.7 0.04 2.6

Approximate Flowrate Lost to Evaporation (cfs) - Proposed Alternative C

* = The average pan coeffcient of 0.7 was obtained from page 72 of Water Resources 
Engineering  by Wurbs and James, 2002.  

A review of the monthly mean flowrate of water was then performed on historical data from 1939 through 
2014.  Monthly gage statistics were obtained from the following United States Geological Survey Sites:  
Site number 02486000 at Highway 80 in Jackson, Mississippi; Site Number 02489500 at Highway 26 in 
Bogalusa, Louisiana; and Site Number 02492000 at Highway 21 in Bush, Louisiana (Bogue Chitto River).  
The data was acquired from the USGS National Water Information System, and corresponds to the areas 
of interest displayed on Figure 1-1.  The Bogue Chitto River site was included to estimate the additional 
discharge downstream of the Bogalusa gage.   

Furthermore, to estimate the flow produced downstream of the Pearl River and Bogue Chitto confluence, a 
flowrate per square mile was computed from the Bogalusa gage and Bogue Chitto gage at Bush, Louisiana, 
and then applied to the area below the confluence, herein referred to as the Lower Pearl Computation.  This 
method was utilized downstream of the aforementioned confluence due to the splitting of the Pearl River 
into separate distributaries, with many canals and the diversion located at Walkiah Bluff.  The gages 
downstream of this location had insufficient data available, and it was concluded that gage data at these 
downstream channels and diversions would not properly document the mean monthly flowrates for the 
Pearl River System as a whole.  While the topography and land use of the Lower Pearl may not mimic the 
watersheds of the Pearl River at Bogalusa, Louisiana, and the Bogue Chitto River at Bush, Louisiana, the 
computed flowrate will provide an approximation to account for this additional flow.  

 The monthly mean flowrates, in cubic feet per second (cfs), for each site were converted to total volumes 
for each month in million gallons1.  The volumes from the Bogalusa Gage, the Bogue Chitto Gage (Bogue 
Chitto), and the estimated Lower Pearl computation were added together for a total volume at the mouth of 
the Pearl River System.  Table 5-2 is a compilation of the estimated volumes, and the mean evaporation 
loss of Alternative C is estimated to be 0.047% of the total water volume that flows into Lake Borgne from 
the Pearl Basin.  This computed percentage lost to evaporation at Jackson assumes that the total volume of 
water at Jackson will reach Lake Borgne.  Any losses within the project footprint above current evaporation 

                                                      
1 1cfs = 0.646mgd 
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levels can be compensated with a combination of the gate planned for the structure proposed in Alternative 
C and/or with the Ross Barnett Reservoir control structure. 

As presented in Figure 5-1, from the rainfall that falls in the basin, only 33% is typically runoff.  The 
remaining amount is typically lost to plant absorption, ground seepage, ponding, and evaporation.  Although 
difficult to calculate, given the potential water losses downstream of Jackson along the Pearl River, such as 
additional evaporation, water seepage, and sanctioned and unsanctioned withdraws, the estimate of .047% 
is very conservative and could be less than 50% of this amount by the time it reaches Lake Borgne some 
300 miles downstream. 

The drainage area percentage at Jackson, Mississippi, compared to the overall watershed is roughly 36%, 
as can be seen in Figure 1-1, and approximately two-thirds of the receiving waters into Lake Borgne is 
runoff from downstream of the proposed Alternative C (the Tentatively Selected Plan) location.  This 
indicates a majority of the water volume concerns at the mouth of the Pearl River is dependent upon the 
watershed below the proposed project location.     

An estimate of the Ross Barnett Reservoir evaporation impact on the overall Pearl River volume was also 
performed.  The same pan evaporation and coefficient was applied, however, 33,000 acres was utilized as 
the surface area.  Using the same procedures described above, the Ross Barnett evaporation was estimated 
as 1.12% of the total water volume.  As presented in previous paragraphs, this estimate is likely very 
conservative. 

To illustrate any impacts the evaporation rates may have on the volume of water of the Pearl River, a review 
of the mean annual volume of water was performed from 1939 through 2014.  The annual gage statistics 
were obtained from USGS sites listed above, and mean annual flowrates were acquired for each “water 
year”.  A “water year” refers to data from October of the preceding year through September of the named 
year.  The mean annual flowrates were then converted to total volume in million gallons.  Table 5-3 and 
Table 5-4 display the overall volume of water for each year at Jackson, Mississippi, and Bogalusa, 
Louisiana.   
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Table 5-2:  Alternative C: Estimated Monthly Evaporation to Overall Volume 

 

Estimated Volume Lost to 
Evaporation from Alternative C 

in Jackson, MS                         
(million gallons)

Estimated Volume at 
Bogalusa, LA                   

(million gallons)

Estimated Volume for 
Bogue Chitto before 

Confluence                         
(million gallons)

Estimated Volume 
Contributed by Watershed 

on the Lower Pearl   
(million gallons)

Estimated Total 
Volume at Mouth of                       
Pearl River System                       

(million gallons)
January 51 307,404 57,439 45,837 410,679
February 63 367,312 63,896 52,868 484,076

March 107 410,317 65,401 56,658 532,376
April 148 358,696 58,795 50,182 467,673
May 185 226,890 39,793 32,787 299,470
June 196 106,344 26,949 18,699 151,992
July 199 91,083 25,053 16,807 132,944

August 182 75,165 22,268 14,509 111,942
September 145 67,875 23,411 14,428 105,714

October 105 66,517 19,764 12,863 99,145
November 70 83,024 23,279 15,498 121,801
December 52 201,126 42,859 32,109 276,094

Approx. Total 1,503 Bogalusa, LA Gage = 6,573 square miles Approx. Total 3,193,905
mil gal / year Bush, LA Gage = 1,213 square miles mil gal / year

Lower Pearl = 974 square miles
Total = +/- 8,760 square miles Approx. Total % 0.047%

* 

*Any losses in evaporation within the project footprint above current levels can be compensated with a combination of the         
gate planned for the structure proposed in Alternative C and/or the Ross Barnett Reservoir control structure. 
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Figure 5-1:  Average Annual Precipitation and Runoff 
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Figure 5-2:  Jackson, MS: Mean Annual Water Volume (In Million Gallons) 
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Figure 5-3:  Bogalusa, LA: Mean Annual Water Volume (In Million Gallons) 
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Viewing the results from the charts, an upward trend line is apparent when documenting the total 
volume of water at both locations.  The Ross Barnett Reservoir was completed in the mid-1960s, and does 
not appear to have had an impact on overall water volume.  Several factors could explain this upward trend, 
including urbanization within the drainage basin.  However, it is important to note the Ross Barnett 
Reservoir has not reduced the mean annual volume of water received by the Lower Pearl Basin.  Neither 
the volume of water lost to evaporation at the Ross Barnett Reservoir, computed as 1.1%, nor the water 
release plan utilized by the reservoir should be credited with reducing the flows on the Lower Pearl.  The 
same conclusion could be reached when considering the Alternative C channel improvement, considering 
the surface area is approximately 5% of the surface area of the Ross Barnett.     

To further illustrate other factors that may impact the overall flow of water along the Lower Pearl, the 
rainfall data for Bogalusa, Louisiana, at the lower Pearl Basin, and Goshen Springs, Mississippi, in the 
upper Pearl Basin, was obtained from the National Oceanic and Atmospheric Administration (NOAA).  
Total precipitation, in inches, from Station Number 160945 in Bogalusa, Louisiana was acquired for each 
available year from 1937 through 2008.  The rainfall totals were plotted alongside the total volume of water 
recorded by the gage, and can be viewed on Figure 5-2.  The figure indicates a direct correlation between 
total water volume and the amount of rainfall within the watershed.  More rainfall for a given year yields a 
higher volume of water for that year.  These results indicate the evaporation from water impoundments, 
such as the Ross Barnett Reservoir, seem to have a very minor role in determining the amount of water 
received at the Lower Pearl region. 

According to the Chief of the Dam Safety Division of the Mississippi Department of Environmental Quality 
(MDEQ), there are 1,360 water impoundments within the Pearl River Watershed that have a surface area 
of 5 acres or more, independent of the Ross Barnett Reservoir.  The average size of these lakes is 15 acres.  
Utilizing the average size acreage, this equates to roughly 20,400 acres of water impoundment.  Therefore, 
considering the minimal impact due to evaporation of the Ross Barnett concluded from the above figures, 
it appears loss of water volume due to evaporation for the overall Pearl River Watershed should not be a 
great concern.  Furthermore, adding the Alternative C channel improvement to the Pearl River should not 
have a measurable impact on the total water volume at the Lower Pearl.       

 



Integrated Draft Feasibility and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Appendix C:  Engineering 17 
Water Quantity Assessment 

 

Figure 5-4:  Annual Precipitation vs. Water Volume 
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6.0 PERCOLATION 

As can be seen by the review of the historical gage data for the estimated evaporation calculations, a 
reduction of water quantity downstream due to evaporation is not expected.  Additionally, evaporation of 
water at lakes and other impoundments in the Pearl River Basin have not had any measureable effect on 
downstream water quantity.  To further insure that downstream water quantity is not impacted, a review of 
geology and site conditions was undertaken to consider the potential effect of percolation within the project 
area on water quantity.  

Percolation is defined as the slow movement of water through the pores in soil or permeable rock.  
Currently, the Federal Emergency Management Agency (FEMA) does not have specific guidance on 
percolation-related issues, such as conditions under which percolation should be considered, data needed 
to support the computation, and acceptable methodology.  Percolation rates for natural lakes and man-made 
ponds not designed for a specific rate decrease significantly over time due to the buildup of layers of organic 
muck caused by sediment deposition and other physical, chemical, and biological processes, such as the 
growth and decomposition of nuisance plants.  Percolation rates at the bottom of such a lake or pond may 
be different from that of their floodplains.  Detailed discussions on the geology and previously conducted 
geotechnical field studies are included in Appendix C:  Engineering, Hydrologic and Hydraulic Analysis, 
Section 7.0.   

As has been discussed, most of the tentatively selected plan footprint is located within the existing floodway 
and floodplain of a channelized reach of the Pearl River.  Further review of the proposed footprint reveals 
that much of this area is composed of abandoned river channels, swamps, sloughs, and other depressions 
presently holding water.   

As seen in Figure 6-1, the eastern half of the proposed project footprint, primarily in Rankin County, is 
located on alluvial sediments of the Pearl River.  The western half of the footprint, primarily located in 
Hinds County, is in Eocene age deposits of the Cockfield and Yazoo lay formations. Alluvial sediments are 
generally divisible into a fine-grained, plastic upper unit called the top stratum and a coarse-grained lower 
unit called the substratum.  Underlying the alluvial sediments and adjacent to the Alternative C footprint 
are formations of the Jackson and Claiborne Groups. The Jackson Group consists of the Yazoo (clay) 
Formation and the Moodys Branch (marl) Formation. The Yazoo (clay) Formation is composed of a highly 
plastic montmorillonite clay which is greenish gray to bluish gray and contains fossils. 

Boring data indicates the point bar top stratum thickness varies considerably, but generally averages 
between 6 and 15 feet.  This unit is composed of brown and gray silt (ML), medium sand to silty sand (SP-
SM), and clay (CL) and contains occasional wood and silt strata.  Borrow borings within the floodway 
encountered lenticular deposits of clays (CL-CH) in several areas within the floodway.  The substratum 
underlies the top stratum and is composed of fine to medium, brown to gray sand (SP).  This unit generally 
ranges from 10 to 25 feet in thickness, however, these deposits may be locally absent. 

Prior to design and construction, additional borings will be obtained to insure abundant cover over pervious 
material is maintained.  Based on existing data, the Cockfield formation is only believed to be exposed in 
outcrops on the west side of the project.  As most of the excavation will be to the east side of the river in 
alluvium over the Yazoo Formation, it is believed the Cockfield Formation will not be exposed.  However, 
once additional borings have been done and the depths of the formations are determined, especially with 
the substantial amount of clays within the project site, the final plan will protect porous formations are 
protected to ensure that water loss due to percolation does not impact water volumes that leave the project 
site.  
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Figure 6-1:  Geologic Map of Study Area2 

                                                      
2 U.S. Army Corps of Engineers- Vicksburg District.  2007.  Pearl River Watershed, Mississippi, Draft Feasibility 
Study and Environmental Impact Statement.  
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Figure 6-2:  Typical Geologic Cross Section for Jackson, MS                                                                                                  3 

                                                      
3 U.S. Army Corps of Engineers- Vicksburg District.  2007.  Pearl River Watershed, Mississippi, Draft Feasibility Study and Environmental Impact Statement. 
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7.0 OYSTER PRODUCTION 

Water quantity at the mouth of the Pearl River System, as it relates to oyster and other shellfish production, 
has been an area of concern voiced by South Mississippi and Louisiana residents with regards to Alternative 
C (Tentatively Selected Plan). The lower Pearl River assessments, water quantity estimates, and 
evaporation rate impacts described above demonstrate that Alternative C will not have a negative impact to 
the quantity of water in the lower Pearl, and therefore, should not have a negative impact on oyster and 
other shellfish pursuant to the expressed concerns. 

It should be noted through discussions with the Mississippi Department of Marine Resources (DMR) that 
many factors are involved in overall oyster production and harvesting other than water quantity variances.  
Furthermore, Alternative C, as presented, would not impact water quantity of the lower Pearl. Even still, 
efforts were made within this assessment to correlate annual oyster production to water volume of the Pearl 
River.  Figure 6-1 displays the annual oyster landings (data provided by DMR) plotted alongside the total 
volume of water recorded by the Bogalusa gage.  The Bogalusa gage has recorded significant varying flows 
for the individual years, and the plot attempts to show what affect, if any, the extreme flowrate changes 
have on the oyster harvest.  However, due to variances in the plotted data, along with the other factors that 
affect oyster harvest rates, a direct comparison between the effects of water volume variations and oyster 
production cannot be completed.  Furthermore, based on the lack of effects on water quantity associated 
with the implementation, Alternative C should not lead to any significant adverse effects on oyster 
production in the Sound. 

 

8.0 SUMMARY 

Because a gate will accompany the weir structure as described in Alternative C, low flows downstream of 
the proposed improvements will not be impacted.  As shown in the prior section, it appears a 440,000 acre 
foot impoundment, the Ross Barnett Reservoir, has not had any significant adverse effect on downstream 
low flows.  In fact, it has had positive effects as evidenced by minimal increases across most years.  
Therefore, it is not anticipated that a 15,000 acre foot project, as proposed with continuation of the same 
minimal flows as released by the upstream reservoir, would impact any downstream conditions.   
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Figure 6-8-1:  Annual Oyster Landings 
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1.0 FINAL ARRAY OF ALTERNATIVES  

The final array of alternatives carried forward for consideration included the No Action Alterative, 

Alternative A (non Structural), Alternative B (Plan 13), and Alternative C (Plan 15). Details of each 

alternative are included in Appendix A.  Preliminary engineering for cost comparison, effected 

environment, flood damage benefits, and other considerations were performed on Alternative B and 

Alternative C and are discussed in this Appendix.  The annual 1% chance exceedance flood event (also 

known as the base flood or 100-year event) has been selected as the design event for each alternative for 

this study.   

1.1 Alternative B (Levee Plan) 
Approximately 13.5 miles of levees now protect portions of the Jackson Metropolitan area.  Much of the 

area is unprotected as previously discussed.  This alternative consists of building new levees and 

expanding the existing levees and pumps.  In some areas, floodwalls are needed due to right of way 

restrictions.  Significant conveyance improvements would be constructed from RM 292 to RM 302 on the 

west bank to reduce induced flooding from new levees and reduce any impacts to the outlet structure of 

the Ross Barnett Reservoir.   

 

Additional levees would improve flood risk reduction in unprotected areas and improve risk reduction in 

already protected areas.  Although risk reduction is improved, there is still risk of overtopping or failure 

in levee sections during extreme events.  This alternative adds a significant number of structures and 

pumps to be maintained in addition to operation during flood events with possible interior flooding.  This 

alternative would require significant clearing and maintenance of areas from River Mile 294 to River 

Mile 302 to insure no increase of flood elevations upstream near the Ross Barnett Reservoir.  This 

conveyance improvement would be needed within a reach of the Pearl River that has not been 

significantly alternated in the past.  In addition, pumps would be required at most tributaries to insure 

reduction of risk behind the levee at these locations.  Due to lack of available sump areas along Lynch and 

Town Creeks, these pumps would be very large to insure tributary flood flows could be passed during 

times when the Pearl River is above flood stage. 

1.2 Alternative C (Channel Improvement/Weir/Levee Plan) 
This alternative consists of significant channel modification from RM 284 to RM 293.5.  Levees exist 

within much of this reach and would be relocated in some areas to reduce flood levels.  This alternative 

would consist of excavating the overbanks of the channel.  Excavation would be placed adjacent to 

existing levees, or adjacent to relocated levees.  The large amount of excavation needed would provide 
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substantial land mass or expanded levee widths providing additional protection and additional risk 

reduction.  The weir currently located at RM 290.7 would be removed and a new weir with a gate for low 

flows would be constructed near RM 284.3 and modified to a higher elevation and expanded width 

providing a larger body of water for recreation while reducing channel maintenance along with future 

maintenance needed of a larger expanded channel improvement.  Additional pumps would not be needed 

to provide protection behind levees except where pumps already exist and would be modified as needed.   

 

The Alternative C proposed improvements will not significantly impact the Pearl River velocities.  

According to the U.S. Army Corps of Engineers Hydrologic Engineering Center River Analysis System 

(HEC-RAS) models discussed in Section 3.4, only an approximate 20 percent velocity reduction is 

estimated when compared to existing conditions for the studied flood events.   

2.0 HYDROLOGIC ANALYSIS 

The flooding source for the subject location is the Pearl River.  Flood events with 50%, 20%, 10%, 4%, 

2%, 1%, 0.5%, and 0.2% annual chance exceedance magnitude have been selected for this study (also 

referred to as 2-, 5-10-, 25-, 50-, 100-, 200-, and 500-year flood events, respectively).  It should be noted 

the 0.5% annual chance exceedance flood event corresponds to 1979 flood of record.  The subject reach is 

located within Zone “AE” Special Flood Hazard Designation according to the obtained effective Federal 

Emergency Management Agency (FEMA) Flood Insurance Study (FIS) for Hinds County, Mississippi, 

and subsequent Flood Insurance Rate Maps (FIRMs), effective date November 18, 2009.  A regulatory 

floodway as defined in the FEMA Flood Insurance Study (FIS) and FIRMs is located throughout the 

entire subject reach.   

 

The FEMA Flood Insurance Study developed discharge-frequency relations for the Pearl River through 

the City of Jackson using information from USGS gaging stations based on 102 years of rainfall for the 

10-, 2-, 1-, and 0.2-percent annual chance flows.  The USGS City of Jackson gaging station, located just 

downstream of U.S. Highway 80 with a drainage area of approximately 3,171 square miles, was selected 

for this study reach.  The USGS Water-Resources Investigations Report 91-4098, Annual Peak Stages and 

Discharges for Streamflow-Gaging Stations in Mississippi, was used to confirm the discharge values at 

the gage location listed within the FEMA FIS.   

 

It should be noted that discrepancies were observed for the Pearl River in the FEMA Flood Insurance 

Study.  These discrepancies include errors in the vertical elevations of the flood profiles for sheet 

numbers 206P through 207P.  The flood profiles do not match during the transitions from one sheet to the 
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next.  Also the drainage area published in the FIS at the downstream limit of study (River Mile 268.5) is 

31.00 square miles; however, upstream at the City of Jackson gaging station, the drainage area is 

published as 3,171 square miles.   

 

The 2010 United States Army Corps of Engineers (USACE) Levee Certification Study for the City of 

Jackson was also obtained for this study.  The 2010 USACE Study hydrologic analysis developed a flow-

frequency curve derived from the Hydraulic Engineering Center Statistical Software Package (HEC-SSP) 

for a Period of Record 1900-2008, and 1874 & 1881 flood events, and also a corresponding stage-

discharge curve for the Hwy 80 gage location.  Peak discharges estimated for the Levee Certification 

Study varied from those published in the FEMA FIS and USGS Report for the City of Jackson gage 

location, and can be seen in Table 2-1. 

Table 2-1:  Summary of Estimated Peak Discharges @ City of Jackson Gage 

Source 
Annual Chance Exceedance Flood Event (cfs) 

10%  2%  1%  0.2% 

FEMA FIS 56,800 90,000 106,000 148,000 

USGS 56,800 90,000 106,000 148,000 

USACE Levee Cert 54,700 77,760 87,400 109,560 

 

Mendrop Engineering discussed the differences and discrepancies stated above in a September 2013 

Charette Meeting with various agency officials and in a January 2014 meeting with the USGS Mississippi 

Branch.  It was decided to utilize the FEMA discharge estimates for this study.  Mendrop Engineering 

graphed the FEMA peak discharges on a log/log plot, and utilizing linear interpolation and extrapolation, 

the 2-, 5-, 25-, and 200-year storm events were also estimated.  A summary of estimated peak discharges 

used in this study are shown in Table 2-2. 

Table 2-2:  Summary of Estimated Peak Discharges Used in Study 

Location 
Annual Chance Exceedance Flood Event (cfs) 

50%  20%  10%  4%  2%  1%   0.5%  0.2%  

COJ Gage 40,000 50,000 56,800 73,000 90,000 106,000 125,000 148,000 

 

A hydrologic evaluation was carried out to estimate flow hydrographs for the recorded 1979 and 1983 

flood events.  Hourly stage measurements recorded by the USGS at U.S. Highway 80 were used to 

develop flow hydrographs by interpolating estimated hourly discharges from the recorded hourly stage 

measurements and average daily stage-discharge relationships.  This evaluation was conducted for both 

the 1979 and 1983 flood events.  The estimated peak discharges for the two events were 128,800 cfs and 
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76,500 cfs respectively.  The 1983 plotted hydrograph was scaled to match the 106,000 cfs from the 

FEMA FIS.  This produced a hydrograph for the 100-year flood event similar to the 1983 flood event.  

 

The stage-discharge hydrographs at U.S. Highway 80 discussed above were then used for the unsteady 

flow data in this evaluation.  The adjusted flow hydrograph was utilized as the upstream boundary 

condition.   The stage hydrographs were adjusted for channel slope between U.S. Highway 80 and the 

downstream limits of the model and incorporated as the downstream boundary condition.  The timing of 

the hydrographs was adjusted to account for the lag time between U.S. Highway 80 and the Ross Barnett 

Reservoir dam.  The river gage data recorded during the September 2011 flood event was used for the lag 

time adjustment.  This resulting 100-year flow hydrograph was then scaled for each flood event studied. 

3.0 HYDRAULIC ANALYSIS 

3.1 Obtained Hydraulic Models 
The U.S. Army Corps of Engineers Hydrologic Engineering Center River Analysis System (HEC-RAS) 

software, version 4.1.0 was used to develop a one-dimensional steady and unsteady flow model of the 

Pearl River existing conditions within the evaluation area.  The software performs hydraulic calculations 

to approximate water surface profiles throughout the stream reach.    

 

Mendrop Engineering submitted a request to FEMA Library to obtain the Effective Model for the Pearl 

River through the study reach, and an electronic HEC-2 model subsequently obtained.  It should be noted 

that the FEMA Library Results included a disclaimer stating the obtained HEC-2 model is “slightly off 

especially between cross section AA thru (sic)”.  These cross sections are from the Pearl River and 

Eubanks Creek confluence upstream through the Ross Barnett Reservoir.  This disclaimer is expected 

considering the flood profile discrepancies stated in Section 1.0.  The obtained HEC-2 electronic file was 

then imported into HEC-RAS.  The transition of the HEC-2 data file into HEC-RAS is not a seamless 

one, and corrections were made to the bridge widths within the model bridge routine to create a duplicate 

effective model.   

 

Mendrop Engineering also obtained the 2010 USACE Levee Certification Report HEC-RAS model.   The 

Levee Certification Model contains more current geometry data than the obtained FEMA Effective 

model, and consequently, was used as the base model for the existing conditions.  The obtained cross-

sections and stream reach were geo-referenced using ArcGIS, Version 9.3.1.  The study area begins at 

Byram, MS and continues upstream to Ross Barnett Reservoir. The basin cross-sections were spaced 

approximately one mile apart within the model.      
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3.2 LiDAR Elevation Data 
Baker performed a detailed survey of approximately 8,000 structures to establish finished-floor elevations 

(FFE), using data acquired by Baker’s mobile light-detection and ranging (LiDAR) system.  The survey 

encompassed approximately 700 miles of collection in the Jackson, MS, metropolitan area including 

residential subdivisions, commercial developments, hospital/medical centers and a significant portion of 

downtown Jackson.  The footprint of the project was a 200’ buffer of the flooding limits of the infamous 

“Easter Flood” of 1979 – a significant flood event which saw substantial loss to life and property.  Since 

then, few flood mitigation projects have been completed.  The Pearl River Basin, MS, Federal Flood Risk 

Reduction Project is a local initiative to protect against future flooding of the Pearl River downstream 

from the Ross Barnett Reservoir. 

 

The project required collection of survey-grade data with a level of vertical accuracy consistent with 0.2’ 

(~6 cm) National Standard for Spatial Data Accuracy (NSSDA) accuracy at 95% confidence interval to 

provided defensible results to the US Army Corps of Engineers. To properly constrain the LiDAR data, 

Baker first recovered geodetic control within the region, then performed global positioning system (GPS) 

observations on LiDAR-identifiable control points established by the field crews. Utilizing the GPS-

derived ground control points, the mobile LiDAR collections were fully constrained to meet the client’s 

survey requirements.  Following rigorous testing, the final presented accuracy was 0.14’ (~4 cm) 

NSSDA vertical accuracy. 

  

Following collection and constraint, LiDAR processing staff began developing the deliverables in phases, 

by geography, to make intermediate deliverables to other project team members.  Baker developed 

custom tools to quickly and efficiently gather other attribute information during the FFE extraction.  

These elements were not part of the scope, but were value added benfits to minimzie field time by other 

team members.  In an ArcGIS environment, extracted FFE’s were combined with tax roll information 

from the three counties to link appraisal information to the features.  Additionally, terrestrial photographs 

captured during LiDAR collection were hyperlinked to the appropriate structure for “desktop review” by 

others.  All parcels, FFE’s, roadway centerline profiles and other gathered GIS data was integrated into a 

single Personal Geodatabase for the client. 
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Figure 3-1:  LiDAR Point Cloud of Houses Within Project Area 

3.3 Additional Data 
Additional data, which may not have been included in previous studies, was acquired from various 

resources as part of the preliminary evaluation.  The following additional data includes more current 

information, which was incorporated into the feasibility study: 

• As-built bridge plans for Interstate 20, Interstate 55, U.S. Highway 80; 

• As-built bridge plans for Old Brandon Road; 

• 2-ft LiDAR contour data sets for Hinds and Rankin Counties; 

• USGS Hourly stage measurements and average stage-discharge measurements at U.S. Highway 

80 for the 1979 and 1983 flood events; 

• Existing HEC-RAS and HEC-2 models for various tributaries within the evaluation area; 

• Bed and bank samples were collected by Mendrop Engineering and the Biendenharn Group 

during a field reconnaissance in August 2011. 

• River Cross-Sections at bridges were performed by Guest Consultants and obtained in September 

2013.  

• The USACE 2007 Draft Feasability Study - Pearl River Water Surface Elevation Profiles were 

obtianed and utilized for model calibration.  
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3.4 Hydraulic Model Development 

3.4.1 Existing Conditions 

As stated above, the USACE Levee Certification Model was used as the base model for existing 

conditions.  The obtained cross-sections were drawn spatially correct using ArcGIS 10.1 software.  

Additional cross sections were added at strategic locations at close intervals above and below bridge 

crossings in order to compute the significant backwater effects of these structures in the highly urbanized 

areas through Jackson.  These cross sections were located as close as possible to the cross sections 

included in the obtained 2010 USACE Levee Certification model.  The ArcGIS software was also utilized 

to merge three LiDAR data sets for Hinds, Rankin, and Madison Counties to create 2-ft LiDAR contours.  

These contours were used in the cross-sections to update the obtained model overbanks and supplement 

the main channel geometry. 

 

All bridge geometries, except for the KCS Railroad bridge, were incorporated into the hydraulic model 

based on as-built construction plans collected during the data gathering phase of the evaluation.  No plans 

were available for the KCS Railroad Bridge; therefore field measurements and observations were made 

during the site reconnaissance for verification.  Updated bridge face cross-section surveys from 2013 

were received from Guest Consultants, Inc. and implemented into the model for all bridges.  

 

Ineffective flow area locations were input in the model to account for expansion and contraction at bridge 

locations.  Ineffective flow area stations were also utilized in cross section overbank areas during high 

flood events.  Channel roughness factors (Manning’s “n”) for this evaluation were obtained from the 

USACE levee certification model and revised based on the calibration shown below.  These roughness 

values varied from 0.03 to 0.1 for the channel and ranged from 0.08 to 0.2 for the overbanks throughout 

the study reach. 

 

Discharges discussed in Section 2.0 were entered into the steady flow data file and named for the 

corresponding flood event.  The existing conditions model was developed as stated above, and calibrated 

for the 1% annual chance flood event to the respective estimated stage-discharge relations published in 

2007 USACE Feasibilty Study, while using the FEMA FIS as a check.  Table 3-1 summarizes the model 

calibration for the 100-year event, and compares the existing conditions model to the USACE and FEMA 

FIS water surface elevations. 
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A 0.5-foot calibration differential was desired for Existing Conditions.  When comparing to the 2007 

USACE Feasibility Study, all river mile elevations achieved the 0.5-foot target except for RM 297 and 

298, upstream of Highway 25 (Lakeland Drive).  The 2007 USACE elevations at these locations were 

thought to be unrealistic, and water surface profiles were calibrated between the FEMA elevations and 

2007 Feasibility Study elevations.        

Table 3-1:  Summary of Existing Conditions Model Calibration 

  
  

2007 USACE 
Feas. Study

FEMA FIS
Existing 

Conditions
A B C B vs A C vs A C vs B

279 269.9 267.8 269.9 -2.1 0.1 2.1
280 270.3 268.4 270.6 -1.8 0.3 2.1
281 270.6 269.2 271.0 -1.4 0.3 1.8
282 271.0 270.2 271.2 -0.7 0.3 1.0
283 271.8 270.7 271.9 -1.1 0.2 1.2
284 272.2 271.5 272.6 -0.7 0.3 1.1
285 273.0 271.6 273.0 -1.4 0.0 1.3
286 273.7 273.1 273.9 -0.5 0.3 0.8
287 275.2 274.1 275.3 -1.1 0.1 1.2
288 277.3 275.3 277.2 -2.0 -0.1 1.9
289 278.5 276.4 278.6 -2.1 0.1 2.2
290 279.7 277.2 279.7 -2.5 -0.1 2.4
291 280.3 278.2 280.1 -2.1 -0.1 2.0
292 280.9 279.0 280.6 -1.9 -0.3 1.6
293 282.0 280.5 281.8 -1.5 -0.3 1.2
294 283.5 282.1 283.3 -1.4 -0.2 1.3
295 283.9 282.5 283.8 -1.4 0.0 1.3
296 285.0 283.2 284.6 -1.8 -0.4 1.4
297 286.0 283.8 285.0 -2.2 -1.0 1.2
298 286.2 284.1 285.6 -2.1 -0.7 1.5
299 286.4 284.5 285.9 -1.9 -0.5 1.4
300 286.5 284.8 286.1 -1.7 -0.4 1.3
301 286.9 285.8 286.6 -1.0 -0.3 0.7
302 287.2 286.4 287.3 -0.8 0.1 0.8

1% Annual Chance Exceedance Water Surface Elevations (feet, NAVD 88)

Difference Comparison
River Mile
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3.4.2 Proposed Alternative Conditions 

As discussed in the Plan Formulation appendix, numerous alternatives were analyzed in some detail to 

insure all reasonable alternatives were considered.  Proposed conditions models were developed by 

revising the existing conditions model to include the alternative options described in the previous 

sections.   

3.4.2.1 Alternative B (Levee Plan): 

The existing conditions model was revised by adding the proposed levee alignment at the appropriate 

cross sections by utilizing the levee routine within HEC-RAS.  Proposed levee elevations were set at 3.0’ 

above the predicted 1% annual chance exceedance water surface elevations throughout the study reach.  

Existing levee elevations were also modified and upgraded to 3.0’ above the predicted 1% annual chance 

exceedance water surface elevations for added freeboard.  Conveyance improvements were modeled 

within HEC-RAS by modifying the Manning’s “n” values where appropriate.  River Stations 293.29 

through 301.99 were modified with 100’ to 500’ wide areas to simulate the proposed clearing areas.  No 

clearing area is proposed though the existing wetland bank, as shown in Figure 3-2.  

 

The Alternative B output was then compared to the Existing Conditions output for all studied flood 

events, as shown in Table 3-2.  As can be seen in the HEC-RAS output, levee heights had to be raised due 

to constrictions within the floodplain.  In addition, significant conveyance improvements would be 

needed from river miles 292.0 to 302.0. 
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Figure 3-2:  Exhibit of Alternative B 
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Table 3-2:  Summary of Alternative B Results 

Existing Conditions
Alternative 

B
Comparison Existing Conditions

Alternative 
B

Comparison

A B B vs. A A B B vs. A
279 260.0 260.0 0.0 262.3 262.3 0.0
280 260.8 260.8 0.0 263.2 263.2 0.0
281 261.2 261.2 0.0 263.6 263.6 0.0
282 261.4 261.4 0.0 263.9 263.9 0.0
283 262.4 262.4 0.0 264.7 264.7 0.0
284 263.3 263.3 0.0 265.6 265.6 0.0
285 264.2 264.2 0.0 266.3 266.3 0.0
286 265.1 265.1 0.0 267.1 267.1 0.0
287 265.9 265.9 0.0 268.0 268.0 0.0
288 266.9 267.1 0.1 269.2 269.3 0.1
289 267.9 268.0 0.1 270.2 270.3 0.1
290 268.7 268.8 0.1 271.0 271.1 0.1
291 269.2 269.3 0.1 271.5 271.6 0.1
292 269.6 269.9 0.3 271.9 272.1 0.2
293 270.9 271.0 0.2 273.1 273.2 0.1
294 272.7 272.5 -0.2 274.8 274.6 -0.2
295 273.8 273.4 -0.3 275.7 275.4 -0.3
296 275.4 275.0 -0.4 277.1 276.9 -0.2
297 276.6 276.3 -0.4 278.1 278.0 -0.1
298 277.6 277.0 -0.6 279.2 278.8 -0.4
299 278.0 277.4 -0.6 279.6 279.1 -0.5
300 278.3 277.7 -0.7 279.9 279.3 -0.5
301 278.8 278.1 -0.7 280.4 279.8 -0.6
302 279.7 278.9 -0.8 281.3 280.7 -0.6

50% Annual Chance Exceedance

River Mile

20% Annual Chance Exceedance

 

Existing Conditions Alternative Comparison Existing Conditions Alternative Comparison
A B B vs. A A B B vs. A

279 263.8 263.8 0.0 266.4 266.4 0.0
280 264.6 264.6 0.0 267.1 267.1 0.0
281 265.0 265.0 0.0 267.4 267.4 0.0
282 265.2 265.2 0.0 267.7 267.7 0.0
283 266.0 266.0 0.0 268.4 268.4 0.0
284 266.8 266.8 0.0 269.0 269.0 0.0
285 267.3 267.3 0.0 269.5 269.5 0.0
286 268.2 268.2 0.0 270.4 270.4 0.0
287 269.1 269.2 0.0 271.5 271.5 0.0
288 270.5 270.6 0.1 273.2 273.3 0.2
289 271.5 271.6 0.1 274.3 274.4 0.1
290 272.4 272.5 0.1 275.2 275.3 0.1
291 272.8 272.9 0.1 275.7 275.8 0.1
292 273.2 273.5 0.3 276.0 276.3 0.3
293 274.4 274.5 0.1 277.2 277.3 0.2
294 276.1 275.9 -0.2 278.7 278.7 -0.1
295 276.9 276.6 -0.2 279.4 279.3 -0.1
296 278.1 278.0 -0.1 280.4 280.4 0.1
297 279.0 279.0 0.0 281.0 281.2 0.2
298 280.0 279.7 -0.3 281.8 281.8 0.0
299 280.4 280.0 -0.4 282.2 282.1 -0.1
300 280.6 280.2 -0.4 282.4 282.3 -0.1
301 281.2 280.7 -0.5 283.0 282.7 -0.3
302 282.1 281.5 -0.6 283.9 283.5 -0.4

River Mile
10% Annual Chance Exceedance 4% Annual Chance Exceedance
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Table 3.2 (Continued) 

Existing Conditions Alternative Comparison Existing Conditions Alternative Comparison
A B B vs. A A B B vs. A

279 268.5 268.5 0.0 269.9 269.9 0.0
280 269.1 269.1 0.0 270.6 270.6 0.0
281 269.5 269.5 0.0 271.0 271.0 0.0
282 269.7 269.7 0.0 271.2 271.2 0.0
283 270.5 270.5 0.0 271.9 271.9 0.0
284 271.1 271.1 0.0 272.6 272.5 0.0
285 271.5 271.5 0.0 273.0 272.9 0.0
286 272.4 272.4 0.0 273.9 273.9 0.0
287 273.7 273.8 0.0 275.3 275.3 0.0
288 275.3 275.5 0.2 277.2 277.4 0.2
289 276.6 276.8 0.2 278.6 278.8 0.2
290 277.6 277.7 0.1 279.7 279.8 0.2
291 278.0 278.2 0.1 280.1 280.3 0.2
292 278.4 278.7 0.3 280.6 280.9 0.3
293 279.6 279.8 0.2 281.8 282.0 0.2
294 281.1 281.2 0.0 283.3 283.3 0.0
295 281.7 281.7 0.1 283.8 283.9 0.0
296 282.5 282.8 0.2 284.6 284.8 0.2
297 283.0 283.4 0.3 285.0 285.3 0.3
298 283.7 283.9 0.2 285.6 285.8 0.3
299 284.0 284.2 0.1 285.9 286.1 0.2
300 284.3 284.3 0.1 286.1 286.2 0.1
301 284.8 284.7 -0.1 286.6 286.6 0.0
302 285.6 285.4 -0.2 287.3 287.2 -0.1

River Mile
2% Annual Chance Exceedance 1% Annual Chance Exceedance

 

Existing Conditions Alternative Comparison Existing Conditions Alternative Comparison
A B B vs. A A B B vs. A

279 271.5 271.5 0.0 273.1 273.1 0.0
280 272.1 272.1 0.0 273.7 273.4 -0.3
281 272.5 272.5 0.0 274.1 274.0 -0.1
282 272.8 272.8 0.0 274.4 274.3 -0.1
283 273.5 273.5 0.0 275.1 274.8 -0.2
284 274.1 274.0 0.0 275.6 275.6 0.0
285 274.5 274.5 0.0 275.9 275.8 -0.1
286 275.5 275.5 0.0 277.0 277.0 0.0
287 277.1 277.1 0.0 278.7 278.4 -0.3
288 279.5 279.7 0.2 281.0 281.0 -0.1
289 280.9 281.1 0.2 282.7 282.6 -0.1
290 282.0 282.2 0.2 283.7 283.6 -0.1
291 282.3 282.5 0.3 284.1 283.9 -0.1
292 282.7 283.1 0.4 284.6 284.5 -0.1
293 284.0 284.3 0.4 286.3 285.1 -1.1
294 285.4 285.8 0.3 287.9 286.8 -1.0
295 285.9 286.3 0.4 288.3 287.2 -1.1
296 286.6 287.1 0.5 288.9 287.9 -1.1
297 287.0 287.6 0.6 289.2 288.3 -0.9
298 287.5 288.0 0.5 289.6 288.6 -1.0
299 287.8 288.2 0.5 289.9 289.1 -0.9
300 288.0 288.4 0.4 290.1 289.1 -1.0
301 288.4 288.7 0.3 290.5 289.6 -0.9
302 289.1 289.2 0.1 291.1 290.0 -1.1

River Mile
0.5% Annual Chance Exceedance 0.2% Annual Chance Exceedance
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3.4.2.2 Alternative C (Channel Improvement/Weir/Levee Plan): 

The existing conditions model was revised by modifying the existing cross-sections to include the 

proposed channel excavation at elevation 248’ from River Mile 284.29 to River Mile 293.99, just 

downstream of the proposed wetland bank.  A Manning’s “n” value of 0.022 was selected for the “normal 

pool” area extents.    

 

The inline structure routine within HEC-RAS was utilized to model the proposed weir at River Mile 

284.83.  The proposed weir embankment was modeled as 1,500 feet at elevation 258’ with 3 on 1 side 

slopes to elevation 275’.  Proposed gates will be modeled for low flow conditions as the design moves 

from conceptual to preliminary.  The East existing levee from River Mile 288.46 to River Mile 290.68 

was removed and relocated to the proposed levee alignments shown in Figure 3-3.  This is the location of 

the tightest levee constriction along the study reach. The Channel Improvements with Weir output was 

then compared to the Existing Conditions output, as shown in Table 3-3.  

 

3.4.2.3 Resulting Rating Curve and Water Surface Profiles  

Both Alternative B and Alternative C water surface elevations were compared to Existing Conditions, as 

displayed in the attached Table 3-2 and Table 3-3.  To further illustrate the effects of each alternative, the 

resulting stage-discharge curves are attached as Figure 3-4.   The rating curves are plotted at the Highway 

80 gage and directly upstream of Lakeland Drive.  The HEC-RAS water surface profiles for the 1%, 

0.5%, and 0.2% annual change exceedance are also plotted for each alternative in Figure 3-5, Figure 3-6, 

and Figure 3-7.   
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Figure 3-3:  Exhibit of Alternative C 
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Table 3-3:  Summary of Alternative C Results 

Existing Conditions
Alternative 

C
Comparison Existing Conditions

Alternative 
C

Comparison

A C C vs. A A C C vs. A
279 260.0 260.0 0.0 262.3 262.3 0.0
280 260.8 260.8 0.0 263.2 263.2 0.0
281 261.2 261.2 0.0 263.6 263.6 0.0
282 261.4 261.4 0.0 263.9 263.9 0.0
283 262.4 262.4 0.0 264.7 264.7 0.0
284 263.3 263.3 0.0 265.6 265.6 0.0
285 264.2 264.3 0.0 266.3 266.3 0.0
286 265.1 264.3 -0.7 267.1 266.4 -0.7
287 265.9 264.4 -1.4 268.0 266.5 -1.5
288 266.9 264.7 -2.2 269.2 266.8 -2.4
289 267.9 264.8 -3.1 270.2 267.0 -3.2
290 268.7 264.9 -3.9 271.0 267.0 -4.0
291 269.2 264.9 -4.3 271.5 267.1 -4.4
292 269.6 264.9 -4.7 271.9 267.1 -4.8
293 270.9 264.9 -5.9 273.1 267.1 -6.0
294 272.7 265.1 -7.5 274.8 267.3 -7.5
295 273.8 267.5 -6.3 275.7 269.6 -6.1
296 275.4 272.5 -2.9 277.1 274.0 -3.1
297 276.6 275.0 -1.7 278.1 276.5 -1.6
298 277.6 276.2 -1.4 279.2 278.0 -1.2
299 278.0 276.9 -1.2 279.6 278.6 -1.0
300 278.3 277.2 -1.1 279.9 279.0 -0.9
301 278.8 277.8 -1.0 280.4 279.7 -0.8
302 279.7 278.9 -0.8 281.3 280.7 -0.6

River Mile

50% Annual Chance Exceedance 20% Annual Chance Exceedance

 

Existing Conditions Alternative Comparison Existing Conditions Alternative Comparison
A C C vs. A A C C vs. A

279 263.8 263.8 0.0 266.4 266.4 0.0
280 264.6 264.6 0.0 267.1 267.1 0.0
281 265.0 265.0 0.0 267.4 267.4 0.0
282 265.2 265.2 0.0 267.7 267.7 0.0
283 266.0 266.0 0.0 268.4 268.4 0.0
284 266.8 266.8 0.0 269.0 269.0 0.0
285 267.3 267.4 0.0 269.5 269.6 0.1
286 268.2 267.5 -0.7 270.4 269.7 -0.7
287 269.1 267.6 -1.5 271.5 269.8 -1.7
288 270.5 267.9 -2.5 273.2 270.3 -2.9
289 271.5 268.1 -3.4 274.3 270.5 -3.8
290 272.4 268.2 -4.2 275.2 270.6 -4.7
291 272.8 268.2 -4.6 275.7 270.6 -5.1
292 273.2 268.2 -5.0 276.0 270.6 -5.4
293 274.4 268.3 -6.1 277.2 270.6 -6.6
294 276.1 268.5 -7.6 278.7 270.9 -7.8
295 276.9 270.8 -6.0 279.4 273.2 -6.2
296 278.1 275.7 -2.5 280.4 277.5 -2.9
297 279.0 277.7 -1.3 281.0 279.1 -1.9
298 280.0 279.2 -0.8 281.8 280.5 -1.3
299 280.4 279.7 -0.7 282.2 281.1 -1.1
300 280.6 280.0 -0.6 282.4 281.4 -1.0
301 281.2 280.7 -0.5 283.0 282.2 -0.8
302 282.1 281.7 -0.4 283.9 283.2 -0.6

10% Annual Chance Exceedance 4% Annual Chance Exceedance
River Mile

 



Integrated Draft Feasibility and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Appendix C:  Engineering   16 
Hydrologic and Hydraulic Analysis 

Table 3.3 (Continued) 

Existing Conditions Alternative Comparison Existing Conditions Alternative Comparison
A C C vs. A A C C vs. A

279 268.5 268.5 0.0 269.9 269.9 0.0
280 269.1 269.1 0.0 270.6 270.6 0.0
281 269.5 269.5 0.0 271.0 271.0 0.0
282 269.7 269.7 0.0 271.2 271.2 0.0
283 270.5 270.5 0.0 271.9 271.9 0.0
284 271.1 271.1 0.0 272.6 272.6 0.0
285 271.5 271.6 0.1 273.0 273.1 0.1
286 272.4 271.7 -0.7 273.9 273.2 -0.8
287 273.7 272.1 -1.7 275.3 273.5 -1.8
288 275.3 272.6 -2.7 277.2 274.2 -3.0
289 276.6 273.0 -3.6 278.6 274.6 -4.0
290 277.6 273.0 -4.6 279.7 274.6 -5.0
291 278.0 273.0 -5.0 280.1 274.7 -5.4
292 278.4 273.1 -5.4 280.6 274.7 -5.8
293 279.6 273.1 -6.6 281.8 274.7 -7.1
294 281.1 273.4 -7.8 283.3 275.0 -8.3
295 281.7 275.3 -6.4 283.8 276.8 -7.0
296 282.5 278.9 -3.6 284.6 280.1 -4.5
297 283.0 280.3 -2.7 285.0 281.4 -3.6
298 283.7 281.7 -2.0 285.6 282.7 -2.8
299 284.0 282.3 -1.7 285.9 283.3 -2.6
300 284.3 282.7 -1.6 286.1 283.7 -2.4
301 284.8 283.4 -1.4 286.6 284.5 -2.0
302 285.6 284.6 -1.0 287.3 285.7 -1.6

River Mile
2% Annual Chance Exceedance 1% Annual Chance Exceedance

 

Existing Conditions Alternative Comparison Existing Conditions Alternative Comparison
A C C vs. A A C C vs. A

279 271.5 271.5 0.0 273.1 273.1 0.0
280 272.1 272.1 0.0 273.7 273.7 0.0
281 272.5 272.5 0.0 274.1 274.1 0.0
282 272.8 272.8 0.0 274.4 274.4 0.0
283 273.5 273.5 0.0 275.1 275.1 0.0
284 274.1 274.1 0.0 275.6 275.6 0.0
285 274.5 274.6 0.1 275.9 275.9 0.0
286 275.5 274.7 -0.8 277.0 276.1 -1.0
287 277.1 275.0 -2.1 278.7 276.4 -2.3
288 279.5 276.3 -3.2 281.0 278.1 -2.9
289 280.9 276.7 -4.2 282.7 278.6 -4.1
290 282.0 276.8 -5.2 283.7 278.7 -5.0
291 282.3 276.8 -5.4 284.1 278.8 -5.3
292 282.7 276.9 -5.9 284.6 278.8 -5.8
293 284.0 276.9 -7.1 286.3 278.8 -7.5
294 285.4 277.2 -8.3 287.9 279.1 -8.7
295 285.9 278.8 -7.1 288.3 280.6 -7.6
296 286.6 281.5 -5.1 288.9 283.1 -5.8
297 287.0 282.7 -4.3 289.2 284.1 -5.1
298 287.5 284.0 -3.5 289.6 285.3 -4.3
299 287.8 284.6 -3.2 289.9 286.0 -3.9
300 288.0 285.0 -3.0 290.1 286.4 -3.7
301 288.4 285.8 -2.6 290.5 287.2 -3.3
302 289.1 287.0 -2.1 291.1 288.4 -2.7

River Mile
0.5% Annual Chance Exceedance 0.2% Annual Chance Exceedance
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Figure 3-4:  Stage Discharge Curve 

 



Integrated Draft Feasibility and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Appendix C:  Engineering   18 
Hydrologic and Hydraulic Analysis  

  
Figure 3-4 (Continued):  Stage Discharge Curve 
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Figure 3-5:  Existing Conditions Water Surface Profiles 

  

* 

*WS 500 YR = Annual 0.2% Chance Exceedance Flood Event LOB= Left Over Bank 
  WS 200 YR = Annual 0.5% Chance Exceedance Flood Event ROB= Right Over Bank 
  WS 100 YR = Annual 1% Chance Exceedance Flood Event 
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Figure 3-5 (continued):  Existing Conditions Water Surface Profiles 

  

* 

*WS 100 YR = Annual 1% Chance Exceedance Flood Event  
  LOB= Left Over Bank  
  ROB= Right Over Bank 
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Figure 3-5 (continued):  Existing Conditions Water Surface Profiles 

  

* 

*WS 200 YR = Annual 0.5% Chance Exceedance Flood Event  
  LOB= Left Over Bank  
  ROB= Right Over Bank 
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Figure 3-5 (continued):  Existing Conditions Water Surface Profiles 

 

 

* 

*WS 500 YR = Annual 0.2% Chance Exceedance Flood Event  
  LOB= Left Over Bank  
  ROB= Right Over Bank 
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Figure 3-6:  Alternative B Water Surface Profiles 

 

 
*WS 500 YR = Annual 0.2% Chance Exceedance Flood Event LOB= Left Over Bank 
  WS 200 YR = Annual 0.5% Chance Exceedance Flood Event ROB= Right Over Bank 
  WS 100 YR = Annual 1% Chance Exceedance Flood Event 

* 
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Figure 3-6 (continued):  Alternative B Water Surface Profiles   

* 

*WS 100 YR = Annual 1% Chance Exceedance Flood Event  
  LOB= Left Over Bank  
  ROB= Right Over Bank 
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Figure 3-6 (continued):  Alternative B Water Surface Profiles 

  

* 

*WS 200 YR = Annual 0.5% Chance Exceedance Flood Event  
  LOB= Left Over Bank  
  ROB= Right Over Bank 
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Figure 3-6 (continued):  Alternative B Water Surface Profiles 

 

 

* 

*WS 500 YR = Annual 0.2% Chance Exceedance Flood Event  
  LOB= Left Over Bank  
  ROB= Right Over Bank 
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Figure 3-7:  Alternative C Water Surface Profiles 

  *WS 500 YR = Annual 0.2% Chance Exceedance Flood Event LOB= Left Over Bank 
  WS 200 YR = Annual 0.5% Chance Exceedance Flood Event ROB= Right Over Bank 
  WS 100 YR = Annual 1% Chance Exceedance Flood Event 

* 
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Figure 3-7 (continued):  Alternative C Water Surface Profiles 

  

* 

*WS 100 YR = Annual 1% Chance Exceedance Flood Event  
  LOB= Left Over Bank  
  ROB= Right Over Bank 
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Figure 3-7 (continued):  Alternative C Water Surface Profiles 

  

* 

*WS 200 YR = Annual 0.5% Chance Exceedance Flood Event  
  LOB= Left Over Bank  
  ROB= Right Over Bank 
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Figure 3-7 (continued):  Alternative C Water Surface Profiles 

 

* 

*WS 500 YR = Annual 0.2% Chance Exceedance Flood Event  
  LOB= Left Over Bank  
  ROB= Right Over Bank 
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4.0 INTERIOR ANALYSIS 

4.1 Existing Pump Stations 
There are two existing pump stations that would be impacted by the channel improvements concept 

evaluated.  The West Bank pumping station (Fairgrounds) located at approximately RM 289.3 would 

have to be analyzed to determine if the pump sizes are adequate based on the available storage area.  The 

pump station flows by gravity at elevation 249-ft.  Based on anticipated grading surrounding the proposed 

project and the size of the existing pump station, it is possible that a portion of the interior drainage could 

be diverted away from the sump and allowed to sheet flow with a pool elevation of 258.0-ft. 

The East Bank pump station (Conway Slough) located at RM 286.6 would also be impacted by a 

channel improvement concept with a pool elevation of 258.0-ft.  The Conway Slough pump station is 

larger than the Fairgrounds Pump Station and it also gravity flows up to elevation 249-ft.  A preliminary 

solution to the impact would be to modify the sump to allow gravity flow through a land side channel that 

would discharge into the Pearl River downstream of the proposed weir location.  Preliminary observations 

of flowline profiles were evaluated to confirm that a combination of a land side channel with a gated 

structure through the Richland levee could be a feasible solution to allow the pump station to gravity flow 

as currently designed. 

A continuous simulation analysis was used to compute interior frequency curves for those streams 

behind the existing and proposed levees. The HEC Interior Flood Hydrology Analysis Program, (IFH), 

was used to evaluate interior conditions with the levees in place. Pump and gravity routings were 

performed for each pump station and major gravity structure. Inflows were generated at each interior 

ponding area based on hourly observed rainfall and synthetic unit hydrographs. Interior stages were 

generated by routing these inflows using a 1-hour interval through pond storage against tailwater 

conditions imposed by the Pearl River. Descriptive relationships used in the computer model are 

explained in the following paragraphs. 

Elevation-Area and Storage Volume. Elevation-area and storage volume relationships were obtained 

from the results of a previous study. These curves are presented on Plates 4-11-3 to 4-11-26. 

Unit Hydrographs.  Since the data for the tributary streams was limited, synthetic unit hydrographs 

were used to compute runoff. Unit hydrographs for the proposed leveed areas were developed using 

Synder's synthetic unit hydrograph method as outlined in EM 1110-2-1405. Unit hydrograph parameters, 

Tc and Cp, were adjusted to calibrate the inflow hydrographs to the observed and published data that were 

available. 
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Infiltration and Runoff Coefficients.  Since insufficient streamflow data are available on the tributary 

streams, runoff coefficients were estimated based on previous urban studies within the Vicksburg District. 

These coefficients were increased slightly to account for the level of urbanization. Runoff coefficients are 

presented in Table 4-11-3. 

Seepage.  Seepage under the levees during high river stages was considered to contribute to the 

inflow to the interior ponding areas. Seepage inflow versus differential head relationships were used to 

determine the seepage inflow at each ponding area. This relationship is shown on Plate 4-11-27. 

River Stage Relations.  Pearl River stages at each major drainage structure were related to stages on 

the Pearl River at the Jackson gage at U.S. Highway 80. This stage transfer relationship was based on 

HEC-RAS computed water surface profiles for existing and post-project conditions, observed high water 

marks, and limited low water data. 

Minor Gravity Structures.  Minor gravity structures are provided as needed to eliminate local ponding 

inside the levee areas. These structures are located at smaller ditches or low swags along the levee and are 

classified as being 48-inch diameter or less. Minor structures were designed to pass the peak flow, and in 

some cases, routed flows from a 25-year frequency storm. 

Interior Frequency Analysis.  Stage-frequency curves for each interior ponding area were developed 

using annual maximum interior stages generated by the routing model. A Log Pearson Type III 

distribution and the median plotting position methods were used in the development of these curves. 

Existing river conditions stage frequency curves at each ponding area were developed from the frequency 

water surface profiles. Interior frequency curves are shown on Plates 4-11-28 to 4-11-41. 

4.2 Tributary Impacts 
Several major tributaries exist within the evaluation area between RM 280 and RM 298 of the Pearl 

River.  Some of these tributaries may be directly affected by the channel improvement concept.  The 

following is a list of major tributaries that convey flood water from urbanized areas within the Jackson 

Metro area. 

Tributary Name  Approx. River Mile 

• Richland Creek   RM 282.5 

• Lynch Creek  RM 286.3 

• Town Creek  RM 287.3 

• Eubanks Creek  RM 290.8 

• Prairie Branch  RM 291.9 
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• Hog Creek  RM 294.5 

• Hanging Moss Creek RM 295.5 

• Purple Creek  RM 296.0 

The tributaries near the upstream side of the proposed weir location were reviewed to determine the 

preliminary backwater impacts, if any, based on a normal pool elevation of 258.0-ft.  An additional 

detailed analysis of all tributaries will be performed during the continued feasibility study.   

An effective HEC-2 model was obtained for Town Creek.  Although an effective model was not 

available for Lynch Creek at the time of this evaluation, an existing HEC-RAS model was developed for 

Lynch Creek, using aerial photographs, existing LiDAR contours, as-built roadway and bridge 

construction plans, FEMA FIS and some field measurements.  These models were used to evaluate the 

effects of additional tailwater at the confluence with the Pearl River.  Tributaries farther upstream of the 

proposed weir were not evaluated at this time.  It is not anticipated that the backwater elevation of 258.0-

ft would have any significant impacts on the water surface profiles of upstream tributaries.  It is assumed 

that, for the purposes of this evaluation, both Town Creek and Lynch Creek provide reasonable 

indications of the additional backwater for all affected tributaries. 

4.2.1.1 Town Creek 

The effective HEC-2 data file for Town Creek was imported into HEC-RAS as an existing condition 

model.  The water surface profiles computed in the existing model matched the flood profiles contained in 

the effective FIS; therefore no significant calibration was required.  The calibrated model was used to 

evaluate various weir and pool elevations as the downstream starting water elevation.  The 10%, 2%, and 

1% annual chance exceedance flood events for Town Creek were reviewed to determine the limits of the 

additional backwater caused by the proposed project.  The additional tailwater, generated by the channel 

improvement pool, increases the flood profile for a short reach length upstream during the lower flood 

events.  The increased tailwater ranges from 2.5-ft for the 10% annual chance exceedance event to 0.85-ft 

for the 2% annual chance exceedance event at the downstream most cross section.  The increased flood 

profile elevations do not exceed the existing channel top banks and other modifications could be made to 

address the minor increases.  The flood profiles for Town Creek for existing conditions and post-project 

conditions based on a weir elevation of 258.0-ft are shown in Figure 4-1. 
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Figure 4-1:  Town Creek Flood Profiles 

 

 

Figure 4-1 illustrates that increased tailwater on Town Creek does not appear to affect the flood 

profile beyond Court Street during headwater flood conditions.  Based upon this preliminary evaluation it 

does not appear that a pump station would be required for the tributary; however, some other 

improvements may be required to mitigate standing backwater for maintenance purposes at the affected 

structures. 

To further evaluate the impacts of the increased tailwater on the tributary, existing gage data was 

observed.  Records from the USGS Gage Station No. 02485950 on Town Creek, located at North Gallatin 

Street, approximately 1.9 miles upstream of the confluence with the Pearl River, were reviewed for the 

September 2011 flood event.  The stage hydrograph was compared to the stage hydrograph for the Pearl 

River at Highway 80.  The time to peak for the maximum stage on Town Creek for this event occurred 86 

hours or approximately 3.5 days prior to the time to peak stage of the Pearl River.  The event occurred 

during low tailwater conditions.  Figure 4-2 presents the stage hydrographs of both the Pearl River and 

Town Creek. 

* 

*WS 10 YR = Annual 10% Chance Exceedance Flood Event  Dup Eff = Duplicative Effective Model (Existing Conditions) 
  WS 50 YR = Annual 2% Chance Exceedance Flood Event 
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Figure 4-2:  Stage Hydrographs of Pearl River, Town Creek, and Lynch Creek 

 

4.2.1.2 Lynch Creek 

A HEC-RAS model was developed for Lynch Creek using the best available data at the time of this 

evaluation, as described above.  The model was calibrated to the flood profiles contained in the effective 

FEMA FIS for Hinds County.  Similar to Town Creek, various weir and pool elevations were evaluated to 

determine the effects of increased tailwater at the confluence with the Pearl River.  The 10%, 2%, and 1% 

annual chance exceedance flood events for Lynch Creek were reviewed to determine the limits of the 

additional backwater generated by the proposed channel improvement concept.  The additional 

backwater, generated by the pool, increases the flood profile for a short reach length upstream during the 

lower flood events.  The increased flood profile elevations do not appear to exceed the existing channel 

top banks.  The flood profiles for Lynch Creek for existing conditions and post-project conditions based 

on a weir elevation of 258.0-ft are shown in Figure 4-3. 
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Figure 4-3:  Lynch Creek Flood Profiles 

 

Figure 4-3 illustrates that increased tailwater on Lynch Creek does not appear to affect the flood 

profile beyond the Canadian National Railroad during headwater flood conditions.  Based upon this 

preliminary evaluation it does not appear that a pump station would be required at this location; however, 

some other improvements may be required to mitigate standing backwater for maintenance purposes at 

the affected structures. 

Data from USGS Gage Station No. 02486100 on Lynch Creek at Valley Street was also reviewed for 

the September 2011 flood event.  The data indicates similar results as those discussed in Section 4.2.1.1 

for Town Creek.  Figure 4-2 above presents the hydrograph for Lynch Creek as a comparison to the Pearl 

River. 
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4.2.1.3 Richland Creek 

Richland Creek, located at approximately RM 282.5, is the only tributary listed above that is 

downstream of the proposed weir location.  This channel improvement concept would not have any 

backwater impacts on Richland Creek. 

Backwater from the Pearl River does not impact the City of Richland during the 100-year and smaller 

events. The 1979 flood of record did impact the City of Richland by the flooding of Richland Creek; 

however, the majority of flooding in the City of Richland in the vicinity of Richland Creek appears to be 

headwater flooding and localized flash flooding.  The Richland area should be analyzed in detail to 

determine what flood protection measures could feasibly be implemented to aid in flood reduction. 

Although there are more detailed analyses to be performed, this preliminary evaluation illustrates that 

the channel improvement concept would not require pump stations and gated structures at a number of the 

existing gravity flow tributaries. 

5.0 EXISTING BRIDGES 

There are currently five existing roadway bridges, two active railroad bridges, and one abandoned 

railroad bridge, along the Pearl River, included within the limits of the channel improvement concept in 

this preliminary evaluation.  Four of the roadway bridges are maintained by the Mississippi Department 

of Transportation and the other roadway bridge is maintained by the local municipalities.  Canadian 

National Railroad and Kansas City Southern Railway Company currently own and maintain the two 

active railroad bridges.  The proposed weir elevation of 258.0-ft at approximate RM 284.0 will create a 

standing pool underneath all of these bridge locations.  Bridges have been included in the hydraulic 

models to determine backwater effects of these structures.  Existing condition models were developed 

using as-built construction plans and river channel sections obtained by Guest Consultants in 2013.  The 

post project channel improvement model includes some degree of excavation under these bridges; 

however, a more detailed and thorough evaluation of foundation depths, scour, and regulatory design 

procedures must be performed during the preliminary engineering phase. 

A very preliminary scour analysis was performed for two bridges along this reach to determine the 

significance of the proposed excavation and potential problems, if any, that may be associated with the 

conceptual channel improvements plan.  Based upon the channel improvements plan and the increased 

tailwater at each structure, scour potential could be reduced as a result of lower flow velocities and with 

proper armoring.  This should be studied in detail during the preliminary engineering phase in 

coordination with the proper authorities.  Modifications or alternations of the channel improvements 
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concept may have to be made once a detailed analysis has been performed at each bridge site and the 

authorities have been contacted about the project. 

It should be noted that coordination with all bridge owners, the Mississippi Department of 

Transportation (MDOT), Canadian National Railroad, and Kansas City Southern, will be necessary 

regarding any planned alternative that would potentially affect these structures. 

6.0  DESIGN CRITERIA 

The alternatives were analyzed using previous design criteria and updated as necessary for each plan.  

The annual 1% chance exceedance flood event is the design event.  Prior studies examined plans 

providing flood risk management for the annual 0.5% chance exceedance event; however, implementation 

of these plans required a significantly large footprint.  Designing for the annual 1% chance exceedance 

flood event allowed for the consideration of plans that reduce flood elevations and provide flood risk 

management yet encompass smaller project footprints. 

Using the USACE Guidance Criteria for design, a conceptual and preliminary design layout was 

developed to evaluate the environmental impacts and estimate quantities for preliminary cost of 

construction.  The survey data used has been discussed previously.  Sampling, testing, and analysis of the 

water, in terms of quality, quantity, and flow for the design provides detailed data to develop plans and 

specifications.  The drainage structures, floodwalls, and weirs were analyzed to the extent that an accurate 

estimate of construction costs could be determined.  More detailed design for structures will be performed 

during plan development.  Geotechnical design data, gathered over many years for prior studies, was used 

during design of the analyzed plans.  Data collected in previous studies used in the design includes, but is 

not limited to, two separate field exploration programs which were performed from 1964 through 1994.  

These studies include 89 cone penetrometer tests (CPTS) performed in 1992 and an additional phase of 

field exploration consisting of 26 undisturbed borings and 97 general sample borings taken in 1993 and 

1994.   

It should be noted that detailed preliminary analysis was done in a previous study for additional 

levees along the Pearl River.  Only the cost was modified to reflect current conditions and minor 

alignment adjustments.  It should also be noted that Alternative C will only excavate and fill in front of 

existing levees or behind existing levees which will provide additional protection.  In addition, the 

elevation of flowlines will be reduced, increasing the flood protection provided by existing levees.  For 

Alternative C, one levee would be relocated and the only new levee would be constructed around the 

waste water treatment plant. 
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6.1 Analyzed Criteria 

6.1.1 Reliability Assessment of Existing Levees.  

An assessment of the structural reliability of the existing Jackson and East Jackson levees was done 

under previous studies.  Examining the history of the levees, it was determined that under seepage and 

overtopping would be the most likely failure modes. 

6.1.2 Gravity Structures for Previous Levee Plan.   

Initial criteria for sizing the gravity outlets in previous studies was to pass the 100-year runoff on the 

interior using pond storage below the damage elevation. This initial size was then analyzed in the period 

of record routing model to assure that this size met the criteria for the minimum facility, as outlined in 

EM 1110-2-1413. In most cases, the gravity outlet size had to be increased due to an observed event when 

the Pearl River was high and intense rainfall fell on the ponding area.  Due to risk of ponding areas not 

being adequate for storage, pumps where added back to the levee plan. 

6.1.3 Energy Dissipaters for Outlet Works.  

Procedures outlined in EM-1110-2-1602,"Hydraulic Design of Reservoir Outlet Works", were used to 

design the energy dissipaters for the gravity outlets.  

Determination of riprap size and gradation for the outlet channel was made in accordance with the 

guidance outlined in EM 1110-2-1601 using the average flow velocity leaving the stilling basin. 

6.1.4 Landside Ditches.  

Landside ditches use gravity outlets to carry runoff from small creeks which were cut off from the 

river by the levee. Landside ditches were previously sized to pass the runoff from a 10-year synthetic 

event within top bank of the ditch.  Alternative C landside ditches would be designed and located as 

needed behind the excess excavation. 

6.1.5 Residual Flooding   

Alternative B does induce some residual flooding due to new levees and structures.  As there is not 

much area for sumps in the vicinity of the project footprint, large capacity pumps would be required to 

manage this residual flooding risk.  The addition of pumps to the design of Alternative B will 

significantly increase the estimated cost.   

Alternative C does not induce any residual flooding.   
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7.0 GEOTECHNICAL 

7.1 General   
As mentioned before, abundant geotechnical information from previous studies was available and 

used for design of levees, drainage structures, floodwalls, weirs and canals.  During development of plans 

and specifications, additional sampling, testing and analysis will be required in areas where right-of-entry 

was not available, and in realigned reaches, slurry trench reaches, and borrow areas.  The drainage 

structures, floodwalls, and weirs were designed to the extent that an accurate estimate of construction 

costs could be determined.  Actual detailed design and additional sizing for each structure will be 

performed in the future. 

7.2 Field Exploration 
Two separate field exploration programs were completed for this project in prior studies.  No new 

geotechnical exploration was performed for this Draft FS/EIS.  Results of previous investigations were 

used along with borings previously taken for Design Memo No. 5, "Jackson, East Jackson Flood 

Control,” dated November 6, 1964.  Additional areas will be investigated as needed during development 

of plans and specifications.  Phase I investigations were used to perform preliminary analyses.  The initial 

investigations were performed by the Vicksburg District Geotechnical Data Section in 1992 and consisted 

of 89 cone penetrometer tests (CPTS) along the levee and floodwall alignment. The holes were 

approximately 50 feet deep.  Interpretation of the CPTS are voluminous and, therefore, not presented in 

this report. They are on file and available at the Geotechnical Branch of the USACE, Vicksburg District.  

The second phase of field exploration consisted of 26 undisturbed borings and 97 general sample 

borings taken in 1993 and 1994. All undisturbed borings and some general sample borings were made by 

the rotary drilling method using drilling mud. These foundation borings ranged in depth from 25 to 60 

feet with 40 borings extending to Tertiary age deposits. Additional borrow borings will be drilled during 

the development of plans and specifications for each construction item.   

7.3 Geology 

7.3.1 Physiography-Topography  

The Pearl River Basin lies within the East Gulf Coastal Plain Physiographic Province, which is 

subdivided into the North Central Hills, Jackson Prairie, Southern Pine Hills, and Coastal Meadows 

subprovinces. These subprovinces cross the basin in a northwesterly direction. Elevations in the basin 

range from sea level in the Coastal Meadows to approximately 650 feet over sea level in the North 

Central Hills. The Jackson Metropolitan Flood Control Project will be located in the Jackson Prairie 
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physiographic subprovince. Ground surface elevations at the construction site range from an approximate 

elevation of 240 feet National Geodetic Vertical Datum (NGVD) on the Holocene floodplain to elevation 

360 feet in the adjacent Tertiary uplands. 

7.3.2 Stratigraphy-Lithology 

(1) Holocene Alluvium. The eastern half of the Jackson Metropolitan Flood Control Project (Rankin 

County) is located on alluvial sediments of the Pearl River.  The western half (Hinds County) is located in 

Eocene age deposits of the Cookfield and Yazoo clay formations. Alluvial sediments are generally 

divisible into a fine-grained, plastic upper unit called the topstratum and a coarse-grained lower unit 

called the substratum. 

(2) Suballuvial. Uniformly underlying the alluvial sediments and adjacent to the Jackson Metropolitan 

Flood Control Project are formations of the Jackson and Claiborne Groups. The Jackson Group consists 

of the Yazoo (clay) Formation and the Moodys Branch (marl) Formation. The Yazoo Formation is 

composed of a highly plastic montmorillonite clay which is greenish gray to bluish gray and contains 

fossils. 

7.3.3 Site Geology  

(1) Alluvial. Boring data indicates that point bar top stratum thickness varies considerably but 

generally averages between 6 and 15 feet. This unit is composed of brown and gray silt (ML), medium 

sand to silty sand (SP-SM), and clay (CL), and contains occasional wood and silt strata. None of the 

investigative borings were drilled in an abandoned channel, and therefore, the nature and extent of these 

deposits has not been fully explored. Borrow borings within the floodway encountered lenticular deposits 

of clays (CL-CH) in several areas within the floodway. The substratum underlies the topstratum and is 

composed of fine to medium, brown to gray sand (SP). This unit generally ranges from 10 to 25 feet• in 

thickness; however, these deposits may be locally absent. These alluvial sediments will generally form the 

foundation for the embankment. 

(2) Suballuvial. Three geologic units outcrop directly beneath the Holocene alluvium. From east to 

west these units are the Yazoo Formation, Moodys Branch Formation, and the Cockfield Formation.  The 

Cockfield Formation is exposed in much of the project area on the western bank of the Pearl River (Hinds 

County), masked only by a thin veneer of recent alluvium. Levees in this portion of the project will be 

founded on Cockfield materials. The upper Cockfield Formation is described as silty clay and very fine to 

fine grained sand. 
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7.3.4 Engineering Considerations 

Geologic materials within the Pearl River Basin contain an abundance of sands and silts. Although 

quantities of suitable clay (CH-CL) materials are located within the floodway, the proximity of these 

materials to the construction area varies. Additional borrow borings will be required at each potential site 

to further define their aerial extent.   

Seepage, specifically underseepage, of existing levees or additional levees could be a significant 

problem that will require special engineering design considerations. Alternative C will have large areas of 

additional fill behind existing levees. 

7.4 Levee Section  
The Alternative B levee section used for cost consists of a 10-foot crown width with 1V on 3H 

landside and riverside slopes. The levee would be fully compacted zoned fill with a 5-foot thick 

impervious clay blanket on the river side with the remaining portion consisting of random materials 

(probably SP-SM, SM, and ML).  This levee section would be used for the new levee around the waste 

water treatment plant.   

The Alternative C levee section will use the existing levees, upgraded with large excess excavation 

placed behind them.  The soil to be used for any levee or any levee relocation will conform to USACE 

levee guidance.  Based on geotechnical data, there is an abundance of material that can be used for the 

levee section as needed.  Where water pooled against the riverside slope, these areas will require a 20-foot 

wide semi-compacted impervious riverside maintenance berm to limit seepage through the levee. The 

berm will have a crown elevation 3 feet above normal pool, a 1V on 40H top slope and a 1V on 3H toe 

slope. 

7.5 Typical Details and Typical Sections 
The typical details were developed in accordance with the following Engineering Manual references:  

EM-1110-2-1902, EM-1110-2-1903, EM-1110-2-1601, and EM-1110-2-1602.  Typical sections and 

typical details are provided in the following pages. 
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1.0 INTRODUCTION 

After the Final Array of Alternatives was established, quantities and the associated cost were developed for 
each alternative.  For each element, the item description, item quantity, unit measure, unit cost, item cost, 
and contingency and total cost were compiled using Excel spreadsheets while referencing costs associated 
with comparable projects in the area.  Past projects with large quantities of excavations and concrete 
structures were used along with known construction cost indices for the area. 

1.1 Risk Analysis  

After initial cost estimates were developed, the U.S. Army Corps of Engineers (USACE) Cost Engineering 
Directory of Expertise for Civil Works (Cost Engineering DX) was consulted on developing an abbreviated 
risk analysis for the alternatives.  This risk analysis is intended to provide project leadership with 
contingency information for budgeting, scheduling, and risk of project progression.  The risk analysis is 
considered an ongoing process designed to determine the probability of various cost outcomes and required 
contingency needed in the cost estimate to achieve any desired level of cost confidence. Original cost 
estimates are included and adjusted cost once the risk register was developed. 

2.0 ALTERNATIVE A 

Cost estimated for this standalone alternative were determined based on full acquisition of the real estate 
being impacted by the design flood event with the existing measures in place.  Although not fully protected 
by extreme events, structures protected by existing levees were not included in the calculations for 
Alternative A (nonstructural plan).  Other than cost, there are many other reasons this plan would not be 
justified.  These reasons can be reviewed in Appendix A:  Plan Formulation.  Based on cost of structures, 
real estate, and demolitions, cost of Alternative A could far exceed $2.0 Billion (Table 2.1).  This cost 
estimate was developed with contingencies after risk analysis was performed.   

The following assumptions were used during the development of cost for Alternative A: 

• Total percentage in addition to Structure Value estimated at approximately 300% -400% (3-4 
times the structure value). 

• PL_946 Estimates were added to Real Estate values from existing values per land roles.   
• Land Cost estimated per value as a percentage 
• Demolition of structure from the floodplain estimates were added as a percentage of real estate 

value. 
• Removal of infrastructure (roads, sewer and water, etc.) estimated as a percentage. 
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2.1 Preliminary Opinion of Probable Cost for Alternative A 

 Table 2.1:  Abbreviated Risk Analysis, Alternative A 

Project (less than $40M):
Project Development Stage/Alternative: 

Risk Category: Meeting Date: 11/15/2017

Total Estimated Construction Contract Cost = 1,159,156,000$         

Civil Works Work Breakdown Structure Feature of Work Estimated Cost % Contingency $ Contingency Total

01   LANDS AND DAMAGES Real Estate -$                            -$                        

01   LANDS AND DAMAGES Lands/Damages/Relocations 1,159,156,000$        130% 1,505,874,183$         2,665,030,183$        

0% -$                            -$                        

0% -$                            -$                        

0% -$                            -$                        

0% -$                            -$                        

All Other Remaining Construction Items -$                           0.0% 0% -$                            -$                        

30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design 0% -$                            -$                        

31 CONSTRUCTION MANAGEMENT Construction Management 0% -$                            -$                        

FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) -$                            
KEEP
KEEP Totals
KEEP Real Estate -$                           0% -$                            -$                        
KEEP Total Construction Estimate 1,159,156,000$        130% 1,505,874,183$         2,665,030,183$        
KEEP Total Planning, Engineering & Design -$                           0% -$                            -$                           
KEEP Total Construction Management -$                           0% -$                            -$                           
KEEP
KEEP Total Excluding Real Estate 1,159,156,000$        130% 1,505,874,183$         2,665,030,183$        
RANGE Base 50% 80%
RANGE Confidence Level Range Estimate ($000's) $1,159,156k $2,062,680k $2,665,030k
KEEP * 50% based on base is at 5% CL.

Fixed Dollar Risk Add: (Allows for additional risk to 
be added to the risk analysis.  Must include 

justification.  Does not allocate to Real Estate.

Abbreviated Risk Analysis
Rankin Hinds Pearl River
Feasibility (Recommended Plan)
Moderate Risk: Typical Project Construction Type

Alt AAlternative:



Integrated Draft Feasibility and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Appendix C:  Engineering 3 
Cost Engineering 

2.2 Work Breakdown Structure (WBS) Risk Matrix for Alternative A 

Rankin Hinds Pearl River  Alt A
Feasibility (Recommended Plan)
Abbreviated Risk Analysis Risk Evaluation

WBS Potential Risk Areas
Project 

Management & 
Scope Growth

Acquisition 
Strategy

Construction 
Elements

Specialty 
Construction or 

Fabrication

Technical 
Design & 

Quantities

Cost Estimate 
Assumptions

External 
Project Risks

Cost in 
Thousands

01   LANDS AND DAMAGES Real Estate
$0

01   LANDS AND DAMAGES Lands/Damages/Relocations 4 4 N/A 4 N/A 4 4
$1,159,156

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

Al l  Other Remaining Construction Items  N/A N/A N/A N/A N/A N/A N/A
$0

30 PLANNING, ENGINEERING, 
AND DESIGN

Planning, Engineering, & 
Des ign N/A N/A N/A N/A N/A N/A N/A

$0
31 CONSTRUCTION 
MANAGEMENT

Construction Management N/A N/A N/A N/A N/A N/A N/A
$0

$1,159,156
Risk 366,599$           391,371$          -$                    326,943$          -$                    199,249$          221,712$          $1,505,874

Fixed Dollar Risk Allocation -$                      -$                    -$                    -$                    -$                    -$                    -$                    $0
Risk 366,599$           391,371$          -$                    326,943$          -$                    199,249$          221,712$          $1,505,874

Total $2,665,030
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3.0 ALTERNATIVE B 

As already stated in the report, cost estimates for the 2006 levee plan were developed in the preliminary 
draft report.  These costs were reviewed and adjusted as necessary to update the estimations.  To bring these 
forward to 2016 costs, a percentage was added to the 2006 estimates, ranging from 15-30%.  As real estate 
values have not changed as significantly as construction costs, a factor of 15% was used to adjust real estate 
values while costs of construction items like levees and pumps were increased by 30%.  Relocations, 
floodway diversions, and other costs were increased by 20%. 

In addition, hydrological and hydraulic information indicated pumps should be added to the original levee 
plan due to risk of interior flooding.  Pump costs were estimated based on previous U.S. Army Corps of 
Engineers cost estimates for pumps at these locations.  The following assumptions were also adjusted and 
modified: 

• Borrow excavation costs were adjusted to correspond with wetland impacts; therefore, most 
borrow would be from offsite sources.  Some other unit costs were adjusted on major items. 

• Levee quantities were adjusted with profiles as needed.   
• Levee segments not in the final levee plan were removed from cost estimates.  
• Lands and Damages were not changed from 2006 preliminary draft report, but were escalated 

based on estimated 2017 cost. 
• Pump costs were added to structures due to risk and need based on updated hydraulic analysis.  

Cost for pumps were used from 2006 Lefleur Lake cost estimate and updated at each location 
based on size of pumps needed. Previous pump work done on levee plans was also reviewed 
(1996 Plan) 

• Contingencies were provided on all items, as in the previous estimates, due to probable 
variation with respect to quantities and the risk analysis assessment. 

• Levee Profiles, past cost estimates, and typical sections are included in Engineering Appendix.   

After the mentioned revision of cost estimates and the additional risk analysis assessment as stated, the cost 
estimate for Alternative B, including real estate and contingencies, was estimated to be approximately 
$729,410,000 (Table 3.2).   

3.1 OMRR&R Cost for Alternative B 

Preliminary Operation, Maintenance, Repair, Replacement, and Rehabilitation (OMRR&R) cost estimates 
for Alternative B were calculated based on available information.  The RHPRFDCD has an acceptable 
estimation of expected cost based on maintenance cost of floodway mowing, existing levee maintenance 
and mowing, and the existing pump station operation and maintenance.  The additional miles of levee and 
floodway to be maintained and the additional 7 pump stations increase the estimated OMRR&R cost to 
over three (3) times its existing OMRR&R budget.  OMRR&R cost are estimated to be $2.2 million dollars.  
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3.2 Preliminary Opinion of Probable Cost for Alternative B 

DESCRIPTION QUANTITY UOM CONTRACT ADJUSTMENT (10yr) TOTAL COST

01 Northeast Jackson Levee

TOTAL LANDS AND DAMAGES 1 EA 19,375,761.00$     2,906,364.15$       22,282,125.15$     
TOTAL RELOCATIONS 1,642,000.00$       328,400.00$           1,970,400.00$       
TOTAL LEVEES AND FLOODWALLS 33,436,827.00$     10,031,048.10$     43,467,875.10$     
TOTAL FLOODWAY CONTROL AND DIVERSION 6,161,750.00$       1,232,350.00$       7,394,100.00$       
TOTAL PUMPING PLANT 21,211,007.50$     6,363,302.25$       27,574,309.75$     

TOTAL NORTHEAST JACKSON LEVEE 81,827,345.50$     20,861,464.50$     102,688,810.00$   

02 Lefleur Levee

TOTAL LANDS AND DAMAGES 1 EA 471,781.00$           70,767.15$             542,548.15$           
TOTAL RELOCATIONS 1,761,750.00$       352,350.00$           2,114,100.00$       
TOTAL LEVEES AND FLOODWALLS 19,388,337.00$     5,816,501.10$       25,204,838.10$     
TOTAL FLOODWAY CONTROL AND DIVERSION 1,789,607.00$       357,921.40$           2,147,528.40$       
TOTAL PUMPING PLANT 8,484,403.00$       2,545,320.90$       11,029,723.90$     

TOTAL LEFLEUR LEVEE 31,895,878.00$     9,142,860.55$       41,038,738.55$     

03 I-20 Levee

TOTAL LANDS AND DAMAGES 1 EA 322,270.00$           48,340.50$             370,610.50$           
TOTAL RELOCATIONS 3,115,000.00$       623,000.00$           3,738,000.00$       
TOTAL LEVEES AND FLOODWALLS 2,642,406.00$       792,721.80$           3,435,127.80$       
TOTAL FLOODWAY CONTROL AND DIVERSION 5,889,277.50$       1,177,855.50$       7,067,133.00$       
TOTAL PUMPING PLANT 42,422,015.00$     12,726,604.50$     55,148,619.50$     

TOTAL I-20 LEVEE 54,390,968.50$     15,368,522.30$     69,759,490.80$     

04 South Jackson Levee

TOTAL LANDS AND DAMAGES 1 EA 1,130,640.00$       169,596.00$           1,300,236.00$       
TOTAL RELOCATIONS 264,600.00$           52,920.00$             317,520.00$           
TOTAL LEVEES AND FLOODWALLS 3,835,450.00$       1,150,635.00$       4,986,085.00$       
TOTAL FLOODWAY CONTROL AND DIVERSION 1,976,846.14$       395,369.23$           2,372,215.37$       
TOTAL PUMPING PLANT 42,422,015.00$     12,726,604.50$     55,148,619.50$     

TOTAL SOUTH JACKSON LEVEE 49,629,551.14$     14,495,124.73$     64,124,675.87$     

05 Belhaven Levee

TOTAL LANDS AND DAMAGES 1 EA 164,820.00$           24,723.00$             189,543.00$           
TOTAL LEVEES AND FLOODWALLS 1,328,136.00$       398,440.80$           1,726,576.80$       
TOTAL FLOODWAY CONTROL AND DIVERSION 1,395,319.36$       279,063.87$           1,674,383.23$       
TOTAL PUMPING PLANT 4,242,201.50$       1,272,660.45$       5,514,861.95$       

TOTAL BELHAVEN LEVEE 7,130,476.86$       1,974,888.12$       9,105,364.98$       

06 Flowood Levee

TOTAL LANDS AND DAMAGES 1 EA 24,589,364.00$     3,688,404.60$       28,277,768.60$     
TOTAL RELOCATIONS 1,538,000.00$       307,600.00$           1,845,600.00$       
TOTAL LEVEES AND FLOODWALLS 37,119,331.26$     11,135,799.38$     48,255,130.64$     
TOTAL FLOODWAY CONTROL AND DIVERSION 3,073,327.36$       614,665.47$           3,687,992.83$       
TOTAL PUMPING PLANT 21,211,007.50$     6,363,302.25$       27,574,309.75$     

TOTAL FLOWOOD LEVEE 87,531,030.12$     22,109,771.70$     109,640,801.82$   

PRELIMINARY OPINION OF PROBABLE COST
Pearl River Basin, Mississippi, Federal Flood Risk Reduction Project

Rankin and Hinds Counties, Mississippi
ALTERNATIVE B

Table 3.1:  Preliminary Opinion of Probable Cost, Alternative B 
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Table 3.1 (continued):  Preliminary Opinion of Probable Cost, Alternative B 

 

 

08 Fairgrounds Levee

TOTAL LANDS AND DAMAGES 1 EA 125,524.00$           18,828.60$             144,352.60$           
TOTAL RELOCATIONS 897,100.00$           179,420.00$           1,076,520.00$       
TOTAL LEVEES AND FLOODWALLS 2,824,856.00$       847,456.80$           3,672,312.80$       

TOTAL FAIRGROUNDS LEVEE 3,847,480.00$       1,045,705.40$       4,893,185.40$       

09 East Jackson Levee

TOTAL LANDS AND DAMAGES 1 EA 2,235,562.00$       335,334.30$           2,570,896.30$       
TOTAL RELOCATIONS 4,468,500.00$       893,700.00$           5,362,200.00$       
TOTAL LEVEES AND FLOODWALLS 6,188,295.00$       1,856,488.50$       8,044,783.50$       

TOTAL EAST JACKSON LEVEE 12,892,357.00$     3,085,522.80$       15,977,879.80$     

Mitigation (Conceptual)
1 LS 2,338,848.00$       4,000,000.00$       6,338,848.00$       

$4,000,000.00 $6,338,848.00

Planning, Engineering, and Design
TOTAL PLANNING, ENGINEERING AND DESIGN $32,306,609.81 6,461,321.96$       38,767,931.77$     

```
Construction Management

TOTAL CONSTRUCTION MANAGEMENT $9,691,982.94 1,938,396.59$       11,630,379.53$     

SUMMARY

Total Lands and Damages 48,093,681.00$     7,214,246.80$       55,307,698.80$     
Total Relocations 10,572,179.00$     2,114,619.00$       12,686,569.00$     

Total Levees and Floodways 104,121,461.26$   31,236,598.68$     135,357,830.94$   
Total Floodway Control and Diversions 20,286,127.36$     4,057,225.47$       24,343,352.83$     

Total Pumping Plant 139,992,649.50$   41,997,794.85$     181,990,444.35$   
Total Mitigation 2,338,848.00$       4,000,000.00$       6,338,848.00$       

Total Planning, Engineering, and Design $32,306,609.81 $6,461,321.96 $38,767,931.77

Total Construction Management $9,691,982.94 $1,938,396.59 $11,630,379.53
TOTAL LEVEE ALTERNATIVE 367,403,538.88$   99,020,203.35$     466,423,055.23$   

DESCRIPTION QUANTITY UOM CONTRACT ADJUSTMENT (10yr) TOTAL COST

PRELIMINARY OPINION OF PROBABLE COST
Pearl River Basin, Mississippi, Federal Flood Risk Reduction Project

Rankin and Hinds Counties, Mississippi
ALTERNATIVE B
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 Table 3.2:  Abbreviated Risk Analysis, Alternative B 

Project (less than $40M):
Project Development Stage/Alternative: 

Risk Category: Meeting Date: 11/15/2017

Total Estimated Construction Contract Cost = 360,717,045$             

Civil Works Work Breakdown Structure Feature of Work Estimated Cost % Contingency $ Contingency Total

01   LANDS AND DAMAGES Real Estate 55,307,699$            30% 16,592,310$             71,900,008$            

02   RELOCATIONS Relocations 12,686,569$            24% 2,999,395$               15,685,964$            

11 01 LEVEES Levees (Earthwork) 135,357,831$          74% 100,077,702$           235,435,532$           

15 FLOODWAY CONTROL AND DIVERSION STRUCTURES Floodway Controls 24,343,353$            39% 9,471,781$               33,815,134$            

13 PUMPING PLANT Pumping Plants 181,990,444$          71% 129,619,462$           311,609,907$           

0% -$                            -$                        

All Other Remaining Construction Items 6,338,848$              1.8% 16% 1,022,966$               7,361,814$              

30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design 38,767,932$            8% 3,206,693$               41,974,624$            

31 CONSTRUCTION MANAGEMENT Construction Management 11,630,380$            0% -$                            11,630,380$            

FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) -$                            
KEEP
KEEP Totals
KEEP Real Estate 55,307,699$            30% 16,592,310$             71,900,008.44$        
KEEP Total Construction Estimate 360,717,045$          67% 243,191,307$           603,908,352$           
KEEP Total Planning, Engineering & Design 38,767,932$            8% 3,206,693$               41,974,624$            
KEEP Total Construction Management 11,630,380$            0% -$                            11,630,380$            
KEEP
KEEP Total Excluding Real Estate 411,115,356$          60% 246,397,999$           657,513,356$           
RANGE Base 50% 80%
RANGE Confidence Level Range Estimate ($000's) $411,115k $558,954k $657,513k
KEEP * 50% based on base is at 5% CL.

Fixed Dollar Risk Add: (Allows for additional risk to 
be added to the risk analsyis.  Must include 

justification.  Does not allocate to Real Estate.

Abbreviated Risk Analysis
Rankin Hinds Pearl River
Feasibility (Recommended Plan)
Moderate Risk: Typical Project Construction Type

Alt BAlternative:
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3.3 Work Breakdown Structure (WBS) Risk Matrix for Alternative B

Rankin Hinds Pearl River  Alt B
Feasibility (Recommended Plan)
Abbreviated Risk Analysis Risk Evaluation

WBS Potential Risk Areas
Project 

Management & 
Scope Growth

Acquisition 
Strategy

Construction 
Elements

Specialty 
Construction or 

Fabrication

Technical 
Design & 

Quantities

Cost Estimate 
Assumptions

External 
Project Risks

Cost in 
Thousands

01   LANDS AND DAMAGES Real Estate
$55,307,699

02   RELOCATIONS Relocations N/A 2 2 N/A N/A 2 N/A
$12,687

11 01 LEVEES Levees  (Earthwork) 4 3 3 N/A 3 2 N/A
$135,358

15 FLOODWAY CONTROL AND 
DIVERSION STRUCTURES

Floodway Controls N/A 2 3 N/A 3 3 N/A
$24,343

13 PUMPING PLANT Pumping Plants N/A N/A 4 4 3 4 N/A
$181,990

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 4 N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

Al l  Other Remaining Construction Items  N/A N/A N/A N/A 3 3 N/A
$6,339

30 PLANNING, ENGINEERING, 
AND DESIGN

Planning, Engineering, & 
Des ign N/A N/A N/A N/A 2 N/A 2

$38,768
31 CONSTRUCTION 
MANAGEMENT

Construction Management N/A N/A N/A N/A N/A N/A N/A
$11,630

$411,115
Risk 42,809$             29,160$            53,096$            51,331$            28,296$            40,011$            1,695$             $246,398

Fixed Dollar Risk Allocation -$                      -$                    -$                    -$                    -$                    -$                    -$                    $0
Risk 42,809$             29,160$            53,096$            51,331$            28,296$            40,011$            1,695$             $246,398

Total $657,513
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4.0 ALTERNATIVE C 

As stated in the Appendix A, Alternatives C has a much smaller footprint than the previously considered 
Lefleur Lakes Plan.  Quantities including excavation, excess excavation placement, clearing/grubbing, and 
structure construction were estimated using unit costs of similar projects.  The following assumptions were 
used during the development of cost for Alternative C: 

1. All excavation was placed adjacent to existing or relocated levees.   
2. Only suitable material will be used for levee sections or relocated levee sections.  Other material 

will be used for disposal behind levee section. 
3. Contingencies of all items was developed using the abbreviated risk analysis. 
4. Cost of recreation features were added to cost based on the cost derived from conceptual drawings. 
5. In addition to COE guidance, Mississippi Department of Transportation (MDOT) recent cost for 

large construction contracts was used for unit price development.  
6. Unclassified excavation was used as one unit price.  Some excavation could possibly be dredged 

reducing the cost.   
7. Slurry trench cost added for some locations, extents not known. 
8. Additional cross sections and typical sections are included in the Hydrologic and Hydraulic 

Analysis Section. 
9. Value Engineering (VE) study needs of weir and channel design will be reviewed during 

preliminary design phase.  
 
After the mentioned revision of cost estimates and the additional risk analysis assessment as stated, the cost 
estimate for Alternative C, including real estate and contingencies, was estimated to be approximately 
$345,850,000 (Table 4.2). 

4.1 OMRR&R Cost for Alternative C 

Preliminary OMRR&R cost estimates for Alternative C were calculated based on available information.  
The RHPRFDCD has an acceptable estimation of expected cost based on the maintenance cost of floodway 
mowing.  Implementation of Alternative C would reduce floodway mowing and some levee mowing.  
Additional mowing of lands used for excess excavation disposal would be added to the OMRR&R.  Also, 
one structure (weir and gate) would be relocated and replaced for operation and maintenance.  With these 
reductions and additions, the estimated OMRR&R cost is $650,000. 
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4.2 Preliminary Opinion of Probable Cost for Alternative C 

  

DESCRIPTION QUANTITY UOM UNIT COST CONTRACT CONTINGENCY TOTAL COST
Lands and Damages

Appraisals 1.00 LS $250,000.00 $250,000.00 $50,000.00 $300,000.00

Temp Easements 1.00 LS $500,000.00 $500,000.00 $100,000.00 $600,000.00

Land Payments 1.00 LS $18,463,500.00 $18,463,500.00 $3,692,700.00 $22,156,200.00

Pl_946 Assistance (non needed) 1.00 LS $0.00 $0.00 $0.00 $0.00
TOTAL LANDS AND DAMAGES $19,213,500.00 $3,842,700.00 $23,056,200.00

Relocations
Utilities 

Mechanical
Water Lines 1.00 LS $200,000.00 $200,000.00
Natural Gas 1.00 LS $5,000,000.00 $5,000,000.00
Sewer Lines 1.00 LS $500,000.00 $500,000.00

Electrical
Power Lines 1.00 LS $4,000,000.00 $4,000,000.00
Telephone Cable 1.00 LS $335,000.00 $335,000.00

TOTAL RELOCATIONS $10,035,000.00

East Levee Setback
Mob, Demo & Preparatory Work 1.00 LS $250,000.00 $250,000.00

Levee Embankment 100,000.00 CY $8.00 $800,000.00
Slurry Trench 30,000.00 SF $7.00 $210,000.00

Turfing 15.00 AC $1,100.00 $16,500.00
Gravel Surfacing 650.00 CY $35.00 $22,750.00

Excavation (existing Levee Removal) 80,000.00 CY $3.50 $280,000.00
Clearing and Grubbing 15.00 AC $1,250.00 $18,750.00

Haul Roads 1.00 MI $16,500.00 $16,500.00

EAST LEVEE SETBACK $1,614,500.00

Landfill Removal 
Mob, Demob & Preparatory Work 1.00 LS $250,000.00 $250,000.00

Landfill Excavations 833,333.00 CY $6.50 $5,416,664.50
Landfill Lining 450,000.00 SY $4.50 $2,025,000.00

Clearing and Grubbing 80.00 AC $2,500.00 $200,000.00
Erosion Control 1.00 LS $50,000.00 $50,000.00

Turfing 80.00 AC $1,250.00 $100,000.00
Haul Roads 2.00 MI $16,500.00 $33,000.00

LANDFILL REMOVAL $8,074,664.50

Floodway Clearing
Mob, Demob & Preparatory Work 1.00 LS $250,000.00 $250,000.00

Light Floodway Clearing 500.00 AC $2,500.00 $1,250,000.00
Heavy Floodway Clearing 1,000.00 AC $3,500.00 $3,500,000.00

FLOODWAY CLEARING $5,000,000.00
WWTP Levee

Mob, Demob & Preparatory Work 1.00 LS $200,000.00 $200,000.00
Levee Embankment 100,000.00 CY $8.00 $800,000.00

Slurry Trench 50,000.00 SF $7.00 $350,000.00
Turfing 12.00 AC $1,250.00 $15,000.00

Gravel Surfacing 1,200.00 CY $35.00 $42,000.00
Excavation 5,000.00 CY $8.00 $40,000.00

Clearing and Grubbing 12.00 AC $1,250.00 $15,000.00
Haul Roads 1.00 MI $16,500.00 $16,500.00

WWTP $1,478,500.00

PRELIMINARY OPINION OF PROBABLE COST
Pearl River Basin, Mississippi, Federal Flood Risk Reduction Project

Rankin and Hinds Counties, Mississippi
ALTERNATIVE C

Table 4.1:  Preliminary Opinion of Probable Cost, Alternative C 
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Table 4.1 (continued):  Preliminary Opinion of Probable Cost, Alternative C 

  

Bridge Improvements
Channel Protection/Improvements 5.00 EA $1,000,000.00 $5,000,000.00

BRIDGE IMPROVEMENTS $5,000,000.00
Channel Excavation 

Mob, Demo & Preparatory Work 1.00 LS $3,000,000.00 $3,000,000.00
Levee /Berm Embankment 3,500,000.00 CY $6.50 $22,750,000.00

Shoreline Protection 20.00 MI $783,360.00 $15,667,200.00
Turfing 1,100.00 AC $1,250.00 $1,375,000.00

Gravel Surfacing 10,000.00 CY $35.00 $350,000.00
Unclassified Excavation 21,000,000.00 CY $4.00 $84,000,000.00

Clearing and Grubbing (disposal areas) Light 500.00 AC $1,250.00 $625,000.00
Clearing and Grubbing (disposal areas) Heavy 600.00 AC $3,500.00 $2,100,000.00

Haul Roads 8.00 MI $16,500.00 $132,000.00

CHANNEL EXCAVATION $129,999,200.00

TOTAL CHANNELS/ LEVEE  IMPROVEMENTS $151,166,864.50

Weir
Mob, Demob & Preparatory Work

Mob, Demob & Preparatory Work 1 JOB $1,500,000.00 $1,500,000.00

Site Work

Temporary Channel Protection 2000 TON $50.00 $100,000.00
Site Excavation 150000 CY $5.50 $825,000.00
Removal of cofferdam 150000 CY $3.50 $525,000.00

Earthwork for Structures
Site Work

Engineering Fabric 15000 SY $5.00 $75,000.00
Riprap 16000 TON $50.00 $800,000.00
Foundation material 2200 TON $50.00 $110,000.00

Foundation Work
Site Work

Foundation Preparation 1 LS $100,000.00 $100,000.00
Dewatering 1 LS $500,000.00 $500,000.00
Sheet Piles 30000 SF $35.00 $1,050,000.00

Structure
Concrete

Concrete Weir 5000 CY $600.00 $3,000,000.00
Concrete Footings 2500 CY $600.00 $1,500,000.00
Concrete Stilling Basin 18000 CY $600.00 $10,800,000.00
End Sill 1000 CY $600.00 $600,000.00
Reinforcing Steel 2500 TON $3,500.00 $8,750,000.00

Permenant Access Road 1 LS $350,000.00 $350,000.00

Gates, Stop Logs-Associated Equipment
Metals

Gates 1 LS $500,000.00 $500,000.00
Misc. Metals 2000 LB $100.00 $200,000.00

Electrical
Operators 1 LS $45,000.00 $45,000.00

Electrical Work 1 LS $350,000.00 $350,000.00

Associated General Items
Metals

Bridges and Platforms 1 LS $225,000.00 $225,000.00
TOTAL WEIR $31,905,000.00

DESCRIPTION QUANTITY UOM UNIT COST CONTRACT CONTINGENCY TOTAL COST

PRELIMINARY OPINION OF PROBABLE COST
Pearl River Basin, Mississippi, Federal Flood Risk Reduction Project

Rankin and Hinds Counties, Mississippi
ALTERNATIVE C
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Table 4.1 (continued):  Preliminary Opinion of Probable Cost, Alternative C 

 

RECREATION
RV Pads 150 units $35,000 $5,250,000.00

Trails 53 units $51,491 $2,729,023.00
Fishing Piers 6 units $200,000 $1,200,000.00

Wildlife Viewing 3 units $200,000 $600,000.00
Boat Ramps 6 units $125,500 $753,000.00

TOTAL RECREATION $10,532,023.00

Mitigation (Conceptual)
1 LS 14,500,000.00$   $14,500,000.00

$14,500,000.00
Planning, Engineering and Design

Planning, Engineering and Design 1 LS $24,045,879 $24,045,879.00
TOTAL PLANNING, ENGINEERING AND DESIGN $24,045,879.00

Construction Management (Supervision & Inspection)
Contract Administration 1 LS $6,011,469.65 $6,011,469.65

TOTAL CONSTRUCTION MANAGEMENT $6,011,469.65

SUMMARY
TOTAL LANDS AND DAMAGES $19,213,500.00

TOTAL RELOCATIONS $10,035,000.00
TOTAL CHANNELS AND LEVEE IMPROVEMENTS $151,166,864.50

TOTAL WEIR $31,905,000.00
RECREATION $10,532,023.00
MITIGATION $14,500,000.00

TOTAL PLANNING, ENGINEERING AND DESIGN $24,045,879.00
TOTAL CONSTRUCTION MANAGEMENT $6,011,469.65

TOTAL CHANNEL IMPROVEMENT ALTERNATIVE $267,409,736.15

DESCRIPTION QUANTITY UOM UNIT COST CONTRACT CONTINGENCY TOTAL COST

PRELIMINARY OPINION OF PROBABLE COST
Pearl River Basin, Mississippi, Federal Flood Risk Reduction Project

Rankin and Hinds Counties, Mississippi
ALTERNATIVE C
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Project (less than $40M):
Project Development Stage/Alternative: 

Risk Category: Meeting Date: 11/15/2017

Total Estimated Construction Contract Cost = $218,138,887.50

Civil Works Work Breakdown Structure Feature of Work Estimated Cost % Contingency $ Contingency Total

01   LANDS AND DAMAGES Real Estate $19,213,500.00 20% 3,842,700$               23,056,200$            

02   RELOCATIONS Relocations 10,035,000$            30% 3,041,870$               13,076,870$            

09 01 CHANNELS Channels/Levees (Earthwork) 114,332,000$          31% 35,829,848$             150,161,848$           

11 01 LEVEES Landfill Excavating/Lining 8,074,665$              58% 4,722,019$               12,796,683$            

16 BANK STABILIZATION Shoreline Protection 15,667,200$            25% 3,879,504$               19,546,704$            

08 ROADS, RAILROADS, AND BRIDGES Bridge Improvements 5,000,000$              49% 2,452,026$               7,452,026$              

11 01 LEVEES Setback/WWTP Levee 3,093,000$              20% 633,014$                  3,726,014$              

04 02 SPILLWAY Weir/Foundations 30,585,000$            37% 11,250,367$             41,835,366.82$        

04 03 OUTLET WORKS Gate and Associated 1,320,000$              53% 699,168$                  2,019,167.62$          

14 RECREATION FACILITIES Recreation Structures 10,532,023$            19% 2,049,181$               12,581,204.35$        

-$                           0% -$                            -$                        

All Other Remaining Construction Items 19,500,000$            9.8% 16% 3,128,703$               22,628,703$            

30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design 24,045,878$            26% 6,195,615$               30,241,493$            

31 CONSTRUCTION MANAGEMENT Construction Management 6,011,469$              12% 715,284$                  6,726,753$              

FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) -$                            
KEEP
KEEP Totals
KEEP Real Estate 19,213,500$            20% 3,842,700$               23,056,200.00$        
KEEP Total Construction Estimate 218,138,888$          31% 67,685,699$             285,824,586$           
KEEP Total Planning, Engineering & Design 24,045,878$            26% 6,195,615$               30,241,493$            
KEEP Total Construction Management 6,011,469$              12% 715,284$                  6,726,753$              
KEEP
KEEP Total Excluding Real Estate 248,196,235$          30% 74,596,598$             322,792,832$           
RANGE Base 50% 80%
RANGE Confidence Level Range Estimate ($000's) $248,196k $292,954k $322,793k

Abbreviated Risk Analysis
Rankin Hinds Pearl River
Feasibility (Recommended Plan)
Moderate Risk: Typical Project Construction Type

Alt CAlternative:

Table 4.2:  Abbreviated Risk Analysis, Alternative C 
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4.3 Work Breakdown Structure (WBS) Risk Matrix for Alternative C 

Rankin Hinds Pearl River  Alt C
Feasibility (Recommended Plan)
Abbreviated Risk Analysis Risk Evaluation

WBS Potential Risk Areas
Project 

Management & 
Scope Growth

Acquisition 
Strategy

Construction 
Elements

Specialty 
Construction or 

Fabrication

Technical 
Design & 

Quantities

Cost Estimate 
Assumptions

External 
Project Risks

Cost in 
Thousands

01   LANDS AND DAMAGES Real Estate
$19,213,500

02   RELOCATIONS Relocations 2 3 N/A N/A 1 2 N/A
$10,035

09 01 CHANNELS Channels/Levees  (Earthwork) N/A 2 2 N/A 3 2 N/A
$114,332

11 01 LEVEES Landfi l l  Excavating/Lining 3 2 4 N/A 3 3 N/A
$8,075

16 BANK STABILIZATION Shorel ine Protection N/A N/A 2 N/A 3 3 N/A
$15,667

08 ROADS, RAILROADS, AND 
BRIDGES

Bridge Improvements 2 N/A 4 N/A 3 3 3
$5,000

11 01 LEVEES Setback/WWTP Levee N/A N/A 2 N/A 3 2 N/A
$3,093

04 02 SPILLWAY Weir/Foundations N/A N/A 3 N/A 3 4 N/A
$30,585

04 03 OUTLET WORKS Gate and Associated N/A N/A 2 4 3 3 N/A
$1,320

14 RECREATION FACILITIES Recreation Structures 3 N/A N/A N/A 1 2 N/A
$10,532

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

0 0 N/A N/A N/A N/A N/A N/A N/A
$0

Al l  Other Remaining Construction Items  N/A N/A 3 N/A N/A 2 N/A
$19,500

30 PLANNING, ENGINEERING, 
AND DESIGN

Planning, Engineering, & 
Des ign 1 2 2 N/A 2 N/A N/A

$24,046
31 CONSTRUCTION 
MANAGEMENT

Construction Management N/A N/A 3 N/A N/A N/A N/A
$6,011

$248,196
Risk 3,897$               17,786$            22,711$            372$                15,048$            14,325$            457$                $74,597

Fixed Dollar Risk Allocation -$                      -$                    -$                    -$                    -$                    -$                    -$                    $0
Risk 3,897$               17,786$            22,711$            372$                15,048$            14,325$            457$                $74,597

Total $322,793
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5.0 RISK ANALYSIS 

5.1 Alternative A 

  

Table 5.1:  Risk Register, Alternative A 



Integrated Draft Feasibility and Environmental Impact Statement 
Pearl River Watershed, Hinds and Rankin Counties, MS 

Appendix C:  Engineering 16 
Cost Engineering 

Table 5.1 (continued):  Risk Register, Alternative A 
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Table 5.1 (continued):  Risk Register, Alternative A 
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5.2 Alternative B 

  

Table 5.2:  Risk Register, Alternative B 
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Table 5.2 (continued):  Risk Register, Alternative B 
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Table 5.2 (continued):  Risk Register, Alternative B 
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5.3 Alternative C 

  

Table 5.3:  Risk Register, Alternative C 
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Table 5.3 (continued):  Risk Register, Alternative C 
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Table 5.3 (continued):  Risk Register, Alternative C 
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6.0 QUANTITIES 

 



Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Clearing and Grubbing LS 222,300.28$               1                                                   2,665,000.00$                             1                                            1,000.00$                                     201‐A001

Clearing and Grubbing ACRE 11,364.99$                 1                                                   450,000.00$                                16                                          100.00$                                        201‐B001

Random Clearing and Grubbing STA 1,220.00$                   42                                                 1,500.00$                                     108                                        500.00$                                        201‐C001

Random Clearing and Grubbing ACRE 4,200.00$                   2                                                   4,200.00$                                     2                                            4,200.00$                                     201‐C002

Random Clearing ACRE 10,776.68$                 2                                                   25,000.00$                                   94                                          3,500.00$                                     201‐D002

Removal of Obstructions LS 85,771.16$                 1                                                   800,000.00$                                1                                            2,500.00$                                     202‐A001

Removal of Asphalt Curb LF 7.24$                           48                                                 20.00$                                          1,760                                    5.00$                                             202‐B003

Removal of Asphalt Driveways, All Depths SY 4.01$                           100                                               21.00$                                          14,180                                  1.50$                                             202‐B004

Removal of Asphalt Paved Shoulders, All Depths SY 6.02$                           122                                               20.00$                                          123,528                                6.00$                                             202‐B006

Removal of Bridge Deck, Hydrodemolition SY 136.49$                       73                                                 941.00$                                        3,082                                    91.12$                                          907‐202‐B001

Removal of Asphalt Pavement, All Depths SY 7.47$                           10                                                 265.35$                                        64,405                                  0.05$                                             202‐B007

Removal of Asphalt Pavement, Failed Areas SY 31.73$                         47                                                 47.00$                                          1,608                                    14.00$                                          202‐B009

Removal of Box Culvert EA 9,196.99$                   1                                                   18,790.97$                                   1                                            2,800.00$                                     202‐B018

Removal of Bridge EA 111,722.22$               1                                                   700,000.00$                                2                                            7,500.00$                                     202‐B023

Removal of Bridge End Pavement SY 29.53$                         58                                                 122.85$                                        472                                        8.00$                                             202‐B029

Removal of Bridge Railing LF 90.00$                         142                                               90.00$                                          142                                        90.00$                                          202‐B037

Removal of Building EA 23,600.00$                 1                                                   23,600.00$                                   1                                            23,600.00$                                   202‐B038

Removal of Cement Treated Base, All Depths SY 7.60$                           298                                               41.80$                                          10,975                                  6.27$                                             202‐B045

Removal of Concrete Combination Curb & Gutter LF 8.70$                           20                                                 55.00$                                          23,164                                  5.50$                                             202‐B050

Removal of Concrete Driveways, All Depths SY 13.80$                         13                                                 49.00$                                          1,662                                    2.30$                                             202‐B052

Removal of Concrete Median Barrier LF 11.18$                         359                                               50.00$                                          25,809                                  10.00$                                          202‐B060

Removal of Concrete Median Barrier, Precast LF 0.50$                           88,826                                         0.50$                                             88,826                                  0.50$                                             202‐B061

Removal of Concrete Median & Island Pavement, All Depths SY 10.16$                         9                                                   75.00$                                          1,784                                    3.50$                                             202‐B059

Removal of Concrete Paved Ditch SY 12.34$                         7                                                   133.00$                                        13,606                                  3.80$                                             202‐B063

Removal of Concrete Pavement, All Depths SY 30.32$                         61                                                 287.50$                                        55,496                                  6.00$                                             202‐B073

Removal of Concrete Pavement w/ Variable Depth Overlay SY 32.33$                         53                                                 324.00$                                        12,383                                  6.00$                                             202‐B069

Removal of Concrete Sidewalk SY 19.25$                         12                                                 54.00$                                          821                                        10.00$                                          202‐B080

Removal of Concrete Slope Paving SY 8.25$                           30                                                 90.00$                                          33,174                                  7.00$                                             202‐B083

Removal of Curb, All Types LF 6.75$                           11                                                 34.00$                                          7,462                                    3.00$                                             202‐B092

Removal of Delineator, All Types EA 6.75$                           4                                                   32.50$                                          188                                        1.00$                                             202‐B117

Removal of Fence, All Types LF 4.24$                           84                                                 10.00$                                          11,566                                  3.14$                                             202‐B126

Removal of Flared End Section, All Sizes EA 522.82$                       1                                                   1,100.00$                                     66                                          115.00$                                        202‐B129

Removal of Guard Rail Bridge End Section EA 450.00$                       10                                                 450.00$                                        10                                          450.00$                                        202‐B138

Removal of Guard Rail Including Post, Blockouts & Hardware LF 4.53$                           37                                                 14.00$                                          11,974                                  2.50$                                             202‐B150

Removal of High Mast Lighting Assembly EA 3,550.00$                   7                                                   3,550.00$                                     7                                            3,550.00$                                     202‐B160

Removal of High Mast Lighting Foundation EA 890.00$                       5                                                   890.00$                                        5                                            890.00$                                        202‐B161

Removal of Inlets, All Sizes EA 777.20$                       1                                                   5,000.00$                                     95                                          230.00$                                        202‐B165

Removal of Legend, All Types LF 8.50$                           73                                                 8.50$                                             73                                          8.50$                                             202‐B171

Removal of Legend, All Types SF 5.05$                           17                                                 10.50$                                          500                                        2.90$                                             202‐B172

Removal of Low Mast Lighting Assembly EA 3,000.00$                   1                                                   3,000.00$                                     1                                            3,000.00$                                     202‐B177

Removal of Low Mast Lighting Foundation EA 3,089.17$                   1                                                   4,850.00$                                     2                                            965.00$                                        202‐B179

Removal of Overhead Sign Including Panels, Truss, Supports & Footing EA 15,893.55$                 2                                                   25,000.00$                                   27                                          5,000.00$                                     202‐B185

Removal of Pipe, 8" And Above LF 13.23$                         8                                                   75.00$                                          4,987                                    0.10$                                             202‐B191

Removal of Raised Reflective Pavement Marker EA 5.34$                           3                                                   45.00$                                          347                                        5.00$                                             202‐B199

Removal of Reinforced Concrete Pavement, All Depths SY 111.20$                       297                                               248.62$                                        2,800                                    14.00$                                          202‐B203

Removal of Sign EA 163.37$                       5                                                   500.00$                                        53                                          75.00$                                          202‐B213

Removal of Sign Including Post & Footing EA 215.36$                       4                                                   605.00$                                        1,046                                    30.00$                                          202‐B215

Removal of Sign Panels Including Hardware SF 12.00$                         8                                                   12.00$                                          8                                            12.00$                                          202‐B216

Removal of Soil Cement Treated Base, All Depths SY 7.02$                           1,000                                           15.00$                                          4,002                                    5.00$                                             202‐B226

Removal of Steel Sheet Piling SF 10.00$                         18,864                                         10.00$                                          18,864                                  10.00$                                          202‐B231

Removal of Traffic Stripe LF 0.97$                           34                                                 11.00$                                          719,467                                0.40$                                             202‐B240

Removal of Trees Greater Than 6" EA 1,000.00$                   7                                                   1,000.00$                                     7                                            1,000.00$                                     202‐B248

Removal of Pavement, All Types and Depths SY 5.90$                           18                                                 146.00$                                        340,959                                1.50$                                             202‐B188

Removal of Headwall EA 372.50$                       1                                                   535.00$                                        4                                            325.00$                                        #N/A

Removal of Box Culvert LF 191.49$                       32                                                 384.00$                                        37                                          25.00$                                          202‐B019

Removal of Continuously Reinforced Concrete Pavement, 8‐inch Depth SY 162.75$                       388                                               162.75$                                        388                                        162.75$                                        202‐B085

Removal of Guard Rail, Terminal Section EA 375.00$                       16                                                 550.00$                                        16                                          200.00$                                        #N/A

Removal of Trees EA 10,000.00$                 1                                                   10,000.00$                                   1                                            10,000.00$                                   202‐B244

Removal of Guard Post EA 10.81$                         10                                                 45.00$                                          316                                        8.00$                                             202‐B135

Removal of Guard Rail, Including Rails, Posts and Terminal Ends LF 5.72$                           29                                                 35.00$                                          12,436                                  2.50$                                             202‐B158

Removal of Box Culvert Headwall, All Sizes EA 1,275.56$                   2                                                   1,280.00$                                     30                                          1,209.00$                                     #N/A

Removal of Concrete Railing LF 44.00$                         442                                               44.00$                                          442                                        44.00$                                          202‐B078

Removal of Terminal End Section EA 375.79$                       1                                                   1,000.00$                                     8                                            150.00$                                        202‐B235

Removal of Silt Fence LF 0.03$                           15,405                                         0.03$                                             15,405                                  0.03$                                             202‐B223

Removal of Curb & Gutter, All Types LF 8.36$                           11                                                 35.00$                                          3,952                                    3.70$                                             202‐B088

Removal of Curb &/or Curb and Gutter, All Types LF 11.28$                         20                                                 50.00$                                          1,471                                    4.50$                                             202‐B089

Removal of Concrete Sidewalks & Driveways, All Depths SY 4.41$                           7                                                   55.00$                                          3,930                                    4.25$                                             202‐B081

Removal of Concrete Overlayed w/ Asphalt Pavement, All Depths SY 24.36$                         10                                                 125.00$                                        28,393                                  10.00$                                          202‐B062

Removal of Light and Foundation EA 2,500.00$                   1                                                   2,500.00$                                     1                                            2,500.00$                                     202‐B174

Removal of Guard Rail LF 5.12$                           25                                                 10.00$                                          8,756                                    2.00$                                             202‐B136

Removal of Retaining Wall LF 17.00$                         50                                                 17.00$                                          50                                          17.00$                                          202‐B204

Removal of Pipe Headwall, All Sizes EA 336.36$                       2                                                   1,500.00$                                     40                                          270.00$                                        #N/A

Removal of Sign, Ground Mounted with Posts EA 193.36$                       9                                                   300.00$                                        66                                          115.00$                                        202‐B219

Removal of Bridge Piling EA 372.73$                       3                                                   700.00$                                        18                                          100.00$                                        202‐B036

Removal of Box Culvert Wingwall, All Sizes EA 637.60$                       2                                                   724.00$                                        3                                            580.00$                                        #N/A

Removal of Trees Greater Than 20" EA 1,200.00$                   10                                                 1,200.00$                                     10                                          1,200.00$                                     202‐B247

Removal of Bridge Deck, Curb and Railing SY 504.05$                       878                                               504.05$                                        878                                        504.05$                                        202‐B027

Removal of Part of End Bent Cap, Curb and Wingwall, Per Plans SY 172.00$                       28                                                 172.00$                                        28                                          172.00$                                        202‐B187

Removal of Signal Pole Including Hardware and Wiring EA 566.67$                       2                                                   600.00$                                        4                                            550.00$                                        202‐B222

Removal of Piling EA 650.00$                       10                                                 650.00$                                        10                                          650.00$                                        202‐B190

Removal of Box Culvert, Including Headwall EA 7,883.00$                   1                                                   8,729.00$                                     3                                            7,100.00$                                     #N/A

Removal of Traffic Signal EA 3,037.25$                   1                                                   5,040.00$                                     3                                            575.00$                                        202‐B239

Removal of Sign Footing EA 250.00$                       11                                                 250.00$                                        11                                          250.00$                                        202‐B214

Removal of Guard Rail, Including Rails & Posts LF 5.77$                           220                                               11.00$                                          2,870                                    3.50$                                             202‐B157

Removal of Guard Rail Double Faced Rail Including Rail & Posts LF 8.00$                           75                                                 8.00$                                             75                                          8.00$                                             202‐B147

Removal of Guard Rail Terminal End Section EA 370.43$                       4                                                   575.00$                                        79                                          350.00$                                        202‐B152

Removal of Guard Rail Cable Anchor EA 269.29$                       2                                                   1,000.00$                                     60                                          100.00$                                        202‐B143

Removal of Riprap SY 22.60$                         70                                                 30.95$                                          955                                        3.00$                                             202‐B208

Removal of Footing EA 660.00$                       4                                                   660.00$                                        4                                            660.00$                                        202‐B130

Removal of Edge Drain LF 4.89$                           300                                               10.00$                                          4,125                                    2.90$                                             202‐B121

Removal of Junction Box EA 1,335.00$                   1                                                   1,500.00$                                     7                                            1,250.00$                                     202‐B170

Removal of Wiring LF 0.44$                           1,300                                           0.44$                                             1,300                                    0.44$                                             202‐B258

Removal of Traffic Stripe MI 2,545.83$                   1                                                   5,500.00$                                     22                                          1,000.00$                                     202‐B241

Removal of Object Markers EA 10.00$                         4                                                   10.00$                                          4                                            10.00$                                          202‐B183

Removal of Right‐Of‐Way Marker EA 65.00$                         2                                                   65.00$                                          2                                            65.00$                                          202‐B206

Removal of Steel Piling EA 630.00$                       143                                               630.00$                                        143                                        630.00$                                        202‐B230

Removal of Box Culvert Wings and Headwall EA 3,000.00$                   2                                                   3,000.00$                                     2                                            3,000.00$                                     #N/A

Removal of Existing Sign EA 95.97$                         1                                                   275.00$                                        58                                          30.60$                                          #N/A

Removal of Secondary Power Controller EA 600.00$                       1                                                   600.00$                                        1                                            600.00$                                        202‐B210

Removal of Bridge End Span EA 22,500.00$                 2                                                   22,500.00$                                   2                                            22,500.00$                                   202‐B031

Removal of Concrete Junction Box, Manhole and Inlet, All Sizes EA 500.00$                       1                                                   600.00$                                        2                                            400.00$                                        202‐B057

Removal of Low Mast Lighting Assembly and Foundation EA 3,192.00$                   2                                                   3,192.00$                                     2                                            3,192.00$                                     202‐B178

Removal of Impact Attenuator EA 2,841.90$                   1                                                   6,500.00$                                     17                                          875.00$                                        202‐B162

Removal of Box Bridge LF 210.28$                       50                                                 215.00$                                        56                                          205.00$                                        202‐B016

Removal of Sign Post and Footing EA 125.00$                       26                                                 125.00$                                        26                                          125.00$                                        202‐B217

Removal of Debris and Sand From Pipe, All Sizes LF 20.26$                         200                                               29.00$                                          6,942                                    12.00$                                          202‐B114

Removal of Curb Inlet EA 1,540.00$                   4                                                   2,000.00$                                     6                                            850.00$                                        202‐B090

Removal of Island Pavement, All Types SY 12.81$                         12                                                 150.00$                                        4,425                                    6.00$                                             202‐B168

Removal of Inlet Tops EA 516.50$                       1                                                   750.00$                                        3                                            270.00$                                        202‐B163

Removal of and Replacement of SS‐2 Inlet EA 2,400.00$                   1                                                   2,400.00$                                     1                                            2,400.00$                                     #N/A

Removal of Pull Box EA 174.11$                       1                                                   243.00$                                        22                                          80.00$                                          202‐B195

Removal of Manhole EA 1,437.50$                   1                                                   2,500.00$                                     1                                            375.00$                                        202‐B180

Removal of Electrical Conductors LF 13.31$                         375                                               35.00$                                          440                                        1.45$                                             202‐B124

Removal of Guard Rail, Including Rail, Posts & Cable Anchor s LF 5.28$                           600                                               6.00$                                             1,060                                    4.00$                                             202‐B156

Removal of Guard Rail Cable Anchor, Including Post, Rail, Anchor & Hardware EA 250.00$                       4                                                   250.00$                                        4                                            250.00$                                        202‐B144

Removal of Power Pole EA 600.00$                       1                                                   600.00$                                        1                                            600.00$                                        202‐B193

Removal of Underground Electric Wire LF 2.68$                           706                                               5.00$                                             1,280                                    1.55$                                             202‐B251

Removal of Bridge Footing EA 4,512.60$                   24                                                 4,512.60$                                     24                                          4,512.60$                                     202‐B032

Removal of Guard Rail Bridge Connector EA 225.00$                       1                                                   225.00$                                        1                                            225.00$                                        202‐B137
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Removal of Barricade, All Types LF 12.21$                         240                                               12.21$                                          240                                        12.21$                                          202‐B011

Removal of Bridge Concrete SY 1,175.00$                   12                                                 1,175.00$                                     12                                          1,175.00$                                     202‐B025

Removal of Trench Drain, All Sizes, All Types LF 12.00$                         400                                               12.00$                                          400                                        12.00$                                          202‐B250

Removal of Existing Demarcation Cabinet EA 4,350.00$                   1                                                   4,350.00$                                     1                                            4,350.00$                                     #N/A

Removal of Joint Material LF 32.91$                         104                                               166.00$                                        2,890                                    10.00$                                          202‐B169

Removal of Cable Barrier LF 2.00$                           40,123                                         2.00$                                             40,123                                  2.00$                                             202‐B039

Removal of Cable Barrier Terminal Section EA 1,000.00$                   9                                                   1,000.00$                                     9                                            1,000.00$                                     202‐B040

Removal of Edge Drain Outlet EA 200.00$                       396                                               200.00$                                        396                                        200.00$                                        202‐B122

Removal of Flag Pole EA 150.00$                       1                                                   150.00$                                        1                                            150.00$                                        202‐B128

Removal of Bridge Deck SY 661.95$                       10                                                 1,029.50$                                     140                                        50.00$                                          202‐B026

Removal of Riprap TON 11.50$                         990                                               11.50$                                          990                                        11.50$                                          202‐B207

Unclassified Excavation, FM, AH CY 5.13$                           73                                                 40.00$                                          380,931                                2.40$                                             203‐A001

Unclassified Excavation, LVM, AH CY 16.68$                         43                                                 37.00$                                          46,279                                  7.00$                                             203‐A002

Rock Excavation, LVM, AH CY 22.50$                         1,000                                           27.00$                                          1,000                                    18.00$                                          203‐B002

Muck Excavation, FM CY 5.35$                           1,000                                           5.35$                                             1,000                                    5.35$                                             203‐D001

Borrow Excavation, AH, FME, Class B9‐10 Modified CY 15.00$                         51,400                                         15.00$                                          51,400                                  15.00$                                          907‐203‐EX002

Borrow Excavation, AH, FME, Class B7 CY 13.30$                         66,737                                         13.30$                                          66,737                                  13.30$                                          203‐EX017

Borrow Excavation, AH, FME, Class B9 CY 9.62$                           415                                               30.00$                                          460,495                                4.50$                                             203‐EX020

Borrow Excavation, AH, LVM, Class B9 CY 9.95$                           50                                                 100.00$                                        18,188                                  5.00$                                             203‐EX040

Borrow Excavation, AH, FME, Class B10 CY 37.31$                         350                                               40.00$                                          408                                        35.00$                                          203‐EX002

Borrow Excavation, AH, LVM, Class B10 CY 30.00$                         500                                               30.00$                                          500                                        30.00$                                          203‐EX023

Borrow Excavation, AH, FME, Class B15 CY 10.01$                         519                                               35.00$                                          325,117                                9.20$                                             203‐EX008

Borrow Excavation, AH, LVM, Class B15 CY 31.50$                         306                                               31.50$                                          306                                        31.50$                                          203‐EX029

Borrow Excavation, AH, LVM, Class B17 CY 12.00$                         589                                               12.00$                                          589                                        12.00$                                          203‐EX031

Borrow Excavation, AH, FME, Class B9‐6 CY 11.43$                         2,133                                           25.00$                                          500,065                                5.50$                                             203‐EX021

Borrow Excavation, AH, FME, Class B7‐6 CY 9.70$                           7,092                                           13.00$                                          97,971                                  4.90$                                             203‐EX018

Borrow Excavation, AH, LVM, Class B7‐6 CY 9.43$                           500                                               18.00$                                          76,949                                  6.00$                                             203‐EX038

Borrow Excavation, AH, LVM, Class B9‐6 CY 11.48$                         194                                               68.00$                                          96,000                                  6.11$                                             203‐EX041

Channel Excavation, FM CY 5.41$                           51                                                 11.94$                                          8,850                                    5.00$                                             203‐F001

Channel Excavation, LVM CY 5.75$                           630                                               22.50$                                          14,000                                  4.65$                                             203‐F002

Excess Excavation, FM, AH CY 6.92$                           5                                                   200.00$                                        419,997                                1.00$                                             203‐G001

Excess Excavation, LVM, AH CY 11.00$                         23                                                 175.00$                                        20,667                                  3.00$                                             203‐G002

Surplus Excavation, FM, AH CY 6.75$                           5,455                                           6.75$                                             5,455                                    6.75$                                             203‐H001

Site Grading SY 4.28$                           250                                               8.00$                                             6,334                                    1.16$                                             203‐I002

Site Grading ACRE 24,300.00$                 2                                                   24,300.00$                                   2                                            24,300.00$                                   203‐I001

Geogrid, Type II, Biaxial SY 2.48$                           1,480                                           4.00$                                             21,810                                  2.00$                                             204‐A003

Geogrid, Type VI, Uniaxial SY 4.50$                           2,486                                           4.50$                                             2,486                                    4.50$                                             #N/A

Structure Excavation CY 15.71$                         3                                                   120.00$                                        8,502                                    1.00$                                             206‐A001

Select Material for Undercuts, Contractor Furnished, FM CY 56.64$                         7                                                   150.00$                                        5,597                                    1.00$                                             206‐B001

Settlement Plate EA 300.00$                       16                                                 300.00$                                        16                                          300.00$                                        207‐A001

Geotextile Stabilization, Type V SY 1.15$                           527                                               5.00$                                             69,013                                  1.00$                                             209‐A004

Geotextile Stabilization, Type VII SY 4.00$                           1,810                                           4.00$                                             1,810                                    4.00$                                             209‐A008

Geotextile Stabilization, Type V, Non‐Woven SY 1.66$                           166                                               5.00$                                             343,732                                0.75$                                             209‐A005

Geotextile Stabilization, Type VII, Non‐Woven SY 1.81$                           3,555                                           2.35$                                             32,202                                  1.00$                                             209‐A009

Topsoil for Slope Treatment, From Right‐of‐Way SY 0.68$                           2,152                                           2.10$                                             624,360                                0.10$                                             211‐A001

Topsoil for Slope Treatment, Contractor Furnished CY 8.26$                           40                                                 75.00$                                          69,366                                  0.01$                                             211‐B001

Topsoil for Plant Holes, Contractor Furnished CY 50.29$                         1                                                   88.00$                                          1,455                                    29.00$                                          211‐C001

Topsoil for Plant Pits, Contractor Furnished CY 50.00$                         30                                                 50.00$                                          30                                          50.00$                                          211‐D001

Standard Ground Preparation SY 0.11$                           13,295                                         0.11$                                             13,295                                  0.11$                                             212‐B001

Agricultural Limestone TON 182.00$                       2                                                   230.00$                                        3                                            150.00$                                        213‐A001

Superphosphate TON 643.57$                       1                                                   1,400.00$                                     347                                        100.00$                                        213‐C001

Hydromulch TON 1,200.00$                   1                                                   1,200.00$                                     1                                            1,200.00$                                     215‐B001

Solid Sodding SY 3.97$                           16                                                 50.00$                                          36,473                                  2.00$                                             216‐A001

Solid Sodding, Centipede SY 5.00$                           15,000                                         5.00$                                             15,000                                  5.00$                                             216‐B002

Solid Sodding, Bermuda SY 4.12$                           1,120                                           7.00$                                             78,459                                  2.75$                                             216‐B001

Ditch Liner SY 1.85$                           1                                                   12.00$                                          17,652                                  0.85$                                             217‐A001

Bituminous Treated Roving SY 4.00$                           1,084                                           4.00$                                             1,084                                    4.00$                                             218‐A001

Concrete Paved Ditch CY 355.71$                       1                                                   2,000.00$                                     6,600                                    70.00$                                          221‐A001

Soil Reinforcing Mat SY 3.04$                           27                                                 12.50$                                          7,022                                    1.40$                                             224‐A001

Grassing ACRE 941.17$                       1                                                   4,800.00$                                     258                                        7.50$                                             225‐A001

Agricultural Limestone TON 72.46$                         1                                                   700.00$                                        383                                        40.00$                                          225‐B001

Mulch, Vegetative Mulch TON 192.98$                       1                                                   600.00$                                        516                                        60.00$                                          225‐C001

Mulch, Hydromulch TON 1,068.88$                   6                                                   2,000.00$                                     42                                          750.00$                                        225‐D001

Temporary Grassing ACRE 764.79$                       1                                                   3,780.00$                                     264                                        10.00$                                          226‐A001

Hydroseeding ACRE 650.00$                       113                                               650.00$                                        113                                        650.00$                                        227‐A001

Erosion Control Blanket, Type I SY 1.52$                           600                                               3.91$                                             29,432                                  1.00$                                             228‐A001

Erosion Control Blanket, Type II SY 1.42$                           300                                               5.00$                                             68,192                                  1.15$                                             228‐A002

Erosion Control Blanket, Type IV SY 4.00$                           420                                               4.00$                                             420                                        4.00$                                             228‐A004

Erosion Mat SY 46.76$                         3                                                   80.00$                                          4,366                                    5.00$                                             229‐A001

Shrub Planting, Asiatic Jasmine EA 4.20$                           269                                               4.20$                                             269                                        4.20$                                             #N/A

Shrub Planting, Dwarf Yaupon Holly EA 19.80$                         114                                               19.80$                                          114                                        19.80$                                          230‐A042

Shrub Planting, Nellie R. Stevens Holly EA 432.00$                       4                                                   432.00$                                        4                                            432.00$                                        230‐A094

Shrub Planting, Dwarf Juniper EA 58.00$                         160                                               58.00$                                          160                                        58.00$                                          230‐A035

Shrub Planting, Japanese Cleyera EA 29.52$                         12                                                 29.52$                                          12                                          29.52$                                          230‐A067

Shrub Planting, Anthony Waterer Spirea EA 29.52$                         3                                                   29.52$                                          3                                            29.52$                                          #N/A

Shrub Planting, Parsons Juniper EA 29.52$                         32                                                 29.52$                                          32                                          29.52$                                          230‐A100

Shrub Planting, Clara Indian Hawthorn EA 29.52$                         77                                                 29.52$                                          77                                          29.52$                                          230‐A025

Shrub Planting, Sasanqua Camellia EA 45.00$                         11                                                 45.00$                                          11                                          45.00$                                          230‐A118

Shrub Planting, Loropetalum 'Dwarf' EA 29.52$                         9                                                   29.52$                                          9                                            29.52$                                          230‐A080

Shrub Planting, Indian Hawthorn EA 39.00$                         25                                                 58.00$                                          25                                          20.00$                                          230‐A062

Tree Planting, Bald Cypress EA 250.00$                       19                                                 250.00$                                        19                                          250.00$                                        230‐B006

Tree Planting, Burkii Eastern Red Cedar EA 282.00$                       45                                                 282.00$                                        45                                          282.00$                                        230‐B012

Tree Planting, Drake Elm EA 250.00$                       18                                                 250.00$                                        18                                          250.00$                                        230‐B033

Tree Planting, Nutall Oak EA 250.00$                       18                                                 250.00$                                        18                                          250.00$                                        230‐B057

Tree Planting, Natchez Crape Myrtle EA 264.00$                       3                                                   264.00$                                        3                                            264.00$                                        #N/A

Tree Planting, Sweetbay Magnolia EA 282.00$                       4                                                   282.00$                                        4                                            282.00$                                        230‐B084

Tree Planting, Natchez White Crape Myrtle EA 520.00$                       43                                                 520.00$                                        43                                          520.00$                                        #N/A

Tree Planting, Tulip Poplar EA 250.00$                       11                                                 250.00$                                        11                                          250.00$                                        230‐B090

Tree Planting, Live Oak EA 727.14$                       5                                                   2,000.00$                                     17                                          250.00$                                        230‐B050

Tree Planting, Red Maple EA 250.00$                       19                                                 250.00$                                        19                                          250.00$                                        230‐B062

Tree Planting, Crape Myrtle EA 239.36$                       22                                                 250.00$                                        25                                          230.00$                                        230‐B022

Tree Planting, Chaste Tree EA 250.00$                       28                                                 250.00$                                        28                                          250.00$                                        230‐B015

Bed Preparation SF 3.06$                           5,083                                           3.43$                                             25,718                                  1.20$                                             230‐D001

Fertilizer for Woody Plant Material K 40.93$                         1                                                   1,150.00$                                     53                                          20.00$                                          232‐A001

Fertilizer for Woody Plant Material, Tablet, 21 gram K 1,000.00$                   1                                                   1,000.00$                                     1                                            1,000.00$                                     232‐A003

Fertilizer for Woody Plant Material, Tablet, 10 gram K 300.00$                       5                                                   300.00$                                        5                                            300.00$                                        232‐A002

Tree Bark Mulch, Type III CY 55.28$                         15                                                 70.00$                                          160                                        35.00$                                          #N/A

Tree Bark Mulch, Type II CY 100.00$                       3                                                   100.00$                                        3                                            100.00$                                        233‐A002

Tree Bark Mulch, Type V CY 40.92$                         2                                                   95.00$                                          318                                        34.00$                                          233‐A005

Tree Bark Mulch, Type III CY 100.00$                       2                                                   100.00$                                        2                                            100.00$                                        233‐A003

Straw Mulch, Class II TON 500.00$                       1                                                   500.00$                                        1                                            500.00$                                        233‐C004

Temporary Silt Fence LF 3.10$                           20                                                 17.00$                                          152,470                                1.50$                                             234‐A001

Permanent Silt Fence LF 5.00$                           400                                               5.00$                                             400                                        5.00$                                             234‐B001

Super Silt Fence LF 9.85$                           200                                               30.00$                                          14,445                                  6.27$                                             234‐C001

Inlet Siltation Guard EA 501.03$                       1                                                   1,100.00$                                     137                                        286.00$                                        234‐D001

Reset Inlet Siltation Guard EA 252.32$                       1                                                   455.00$                                        79                                          114.00$                                        234‐E001

Turbidity Barrier LF 15.76$                         70                                                 40.00$                                          15,230                                  2.00$                                             234‐F001

Temporary Erosion Checks EA 7.30$                           10                                                 50.00$                                          5,032                                    4.00$                                             235‐A001

Silt Basin, Type A EA 1,307.14$                   1                                                   3,150.00$                                     3                                            600.00$                                        236‐A001

Silt Basin, Type B EA 1,760.00$                   56                                                 1,760.00$                                     56                                          1,760.00$                                     236‐A003

Silt Basin, Type D EA 2,050.24$                   1                                                   9,750.00$                                     52                                          1,250.00$                                     236‐A008

Maintenance and Removal of Existing Silt Basins, Type D EA 5,402.52$                   1                                                   10,000.00$                                   2                                            1,931.29$                                     236‐B004

Silt Basin, Per Plans EA 2,500.00$                   4                                                   2,500.00$                                     4                                            2,500.00$                                     #N/A

Wattles, 12" LF 5.40$                           40                                                 50.00$                                          6,000                                    3.50$                                             237‐A001

Wattles, 20" LF 4.52$                           16                                                 30.00$                                          41,100                                  2.00$                                             237‐A002

Temporary Slope Drains LF 7.83$                           50                                                 35.00$                                          3,745                                    4.00$                                             239‐A001

Interlocking Flexible Block Erosion Control System SY 48.58$                         660                                               60.00$                                          4,780                                    42.60$                                          907‐240‐A001

Floc Blocks EA 210.00$                       490                                               210.00$                                        490                                        210.00$                                        907‐241‐A001

Silt Dike LF 8.23$                           1                                                   100.00$                                        6,000                                    3.00$                                             245‐A001
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Silt Dike LF 8.00$                           100                                               8.00$                                             100                                        8.00$                                             #N/A

Sandbags LF 5.78$                           40                                                 15.00$                                          8,270                                    1.00$                                             246‐A001

Sandbags EA 4.27$                           10                                                 9.00$                                             18,134                                  1.15$                                             246‐A002

Rockbags LF 15.47$                         50                                                 29.00$                                          1,000                                    5.00$                                             246‐B002

Rockbags EA 11.20$                         16                                                 21.65$                                          7,584                                    3.00$                                             246‐B001

Temporary Stream Diversion EA 8,333.02$                   1                                                   15,420.39$                                   5                                            50.00$                                          247‐A001

Riprap for Erosion Control TON 66.55$                         3                                                   300.00$                                        5,124                                    31.00$                                          249‐A001

Remove and Reset Riprap CY 34.15$                         27                                                 100.00$                                        4,518                                    18.63$                                          249‐B001

Polyacrylamide (PAM) LBS 20.91$                         100                                               35.00$                                          1,275                                    1.65$                                             907‐250‐A001

VW Piezometer EA 7,500.00$                   2                                                   7,500.00$                                     2                                            7,500.00$                                     907‐270‐A001

Coir Fiber Baffle LF 6.34$                           54                                                 19.50$                                          8,664                                    4.00$                                             907‐253‐A001

Sediment Retention Barrier LF 15.00$                         3,021                                           15.00$                                          3,021                                    15.00$                                          907‐252‐A001

Floating Skimmer System EA 3,125.81$                   6                                                   3,300.00$                                     56                                          1,500.00$                                     907‐251‐A001

Travel Trailer Sewage Dump Station EA 4,000.00$                   1                                                   4,000.00$                                     1                                            4,000.00$                                     907‐258‐G001

Handicap Parking Sign and Post, Per Plan EA 448.00$                       1                                                   1,000.00$                                     2                                            80.00$                                          #N/A

Handrail EA 90.00$                         330                                               90.00$                                          330                                        90.00$                                          #N/A

Bollard EA 500.00$                       12                                                 500.00$                                        12                                          500.00$                                        #N/A

Speed Hump EA 950.00$                       5                                                   950.00$                                        5                                            950.00$                                        #N/A

Decorative Bollard EA 900.00$                       15                                                 900.00$                                        15                                          900.00$                                        #N/A

Car Stop EA 321.43$                       4                                                   350.00$                                        10                                          250.00$                                        #N/A

6" PVC Pipe, C‐900, Class 100 LF 16.00$                         4,300                                           16.00$                                          4,300                                    16.00$                                          907‐262‐A001

Ductile Iron Fittings EA 7.00$                           5,500                                           7.00$                                             5,500                                    7.00$                                             #N/A

6" Gate Valve and Valve Box EA 1,200.00$                   13                                                 1,200.00$                                     13                                          1,200.00$                                     #N/A

Fire Hydrant Assembly EA 4,200.00$                   2                                                   4,200.00$                                     2                                            4,200.00$                                     907‐265‐F001

Water Service Connections EA 450.00$                       66                                                 450.00$                                        66                                          450.00$                                        #N/A

1" Diameter Water Service Line LF 10.00$                         2,300                                           10.00$                                          2,300                                    10.00$                                          #N/A

6"x6" Tapping Sleeve & 6" Valve EA 2,200.00$                   1                                                   2,200.00$                                     1                                            2,200.00$                                     #N/A

Fire Hydrant Assembly, Per Plans EA 3,000.00$                   1                                                   3,000.00$                                     1                                            3,000.00$                                     907‐265‐PP002

Automatic Irrigation System LS 17,832.00$                 1                                                   17,832.00$                                   1                                            17,832.00$                                   907‐282‐A001

Water Meter Box, Per Plans EA 50.00$                         66                                                 50.00$                                          66                                          50.00$                                          #N/A

Slow Release Irrigation Bag, Per Plans EA 50.00$                         130                                               50.00$                                          130                                        50.00$                                          #N/A

Granular Material, LVM, Class 5, Group D CY 25.00$                         2,700                                           25.00$                                          2,700                                    25.00$                                          304‐A005

Granular Material, LVM, Class 6, Group D CY 23.76$                         119                                               65.00$                                          10,647                                  15.65$                                          304‐A008

Granular Material, LVM, Class 6, Group C CY 19.01$                         14                                                 102.00$                                        67,958                                  17.00$                                          304‐A007

Granular Material, LVM, Class 9, Group C CY 9.00$                           50                                                 60.00$                                          7,977                                    6.50$                                             304‐A011

Granular Material, LVM, Class 3, Group D CY 31.95$                         202                                               66.25$                                          10,800                                  20.00$                                          304‐A003

Granular Material, LVM, Class 3, Group C CY 33.02$                         100                                               75.00$                                          16,600                                  14.50$                                          304‐A002

Granular Material, LVM, Class 5, Group E CY 31.64$                         30                                                 115.00$                                        27,095                                  21.00$                                          304‐A006

Granular Material, LVM, Class 9, Group A CY 4.25$                           107,815                                       4.25$                                             107,815                                4.25$                                             304‐A009

Granular Material, Class 5, Group D TON 24.71$                         1,100                                           40.00$                                          25,000                                  14.00$                                          304‐B004

Granular Material, Class 9, Group C TON 14.00$                         9,280                                           22.00$                                          124,950                                10.25$                                          304‐B009

Granular Material, Class 5, Group E TON 21.15$                         71                                                 75.00$                                          38,900                                  15.05$                                          304‐B005

Granular Material, Class 3, Group D TON 21.95$                         50                                                 105.60$                                        108,128                                13.48$                                          304‐B002

Granular Material, Class 3, Group C TON 31.00$                         2,557                                           31.00$                                          2,557                                    31.00$                                          304‐B001

Granular Material, Class 9, Group B TON 6.93$                           10,993                                         13.24$                                          422,614                                4.15$                                             304‐B008

Granular Material, AEA, Class 6, Group C CY 24.00$                         1,878                                           24.00$                                          1,878                                    24.00$                                          304‐C006

Granular Material, AEA, Class 9, Group C CY 19.20$                         1,212                                           20.00$                                          29,707                                  8.80$                                             304‐C009

Granular Material, AEA, Class 3, Group C CY 30.92$                         2,733                                           50.00$                                          7,567                                    22.70$                                          304‐C001

Granular Material, AEA, Class 5, Group E CY 43.99$                         409                                               50.00$                                          9,076                                    25.35$                                          304‐C005

Granular Material, Crushed Stone TON 34.35$                         500                                               34.35$                                          500                                        34.35$                                          304‐D002

Granular Material, Size 57 TON 47.18$                         80                                                 75.00$                                          2,960                                    36.00$                                          304‐D004

Granular Material, Crushed Concrete TON 37.00$                         7,570                                           37.00$                                          7,570                                    37.00$                                          304‐D001

Granular Material, LVM, RAP CY 21.00$                         400                                               21.00$                                          400                                        21.00$                                          304‐E004

Granular Material, LVM, Size 57 CY 61.59$                         150                                               185.00$                                        1,820                                    28.00$                                          304‐E005

Size 610 Crushed Stone Base TON 42.83$                         10                                                 210.00$                                        131,413                                25.50$                                          304‐F002

3/4" and Down Crushed Stone Base TON 40.25$                         286                                               65.00$                                          14,431                                  31.15$                                          304‐F001

Size 825B Crushed Stone Base TON 42.08$                         23                                                 148.00$                                        41,200                                  25.00$                                          304‐F003

Size 825B Crushed Stone Base, AEA CY 89.90$                         2,284                                           89.90$                                          2,284                                    89.90$                                          304‐G003

Size 610 Crushed Stone Base, AEA CY 99.82$                         50                                                 150.00$                                        13,176                                  73.00$                                          304‐G002

Size 3/4" and Down Crushed Stone Base, AEA CY 35.51$                         1,549                                           70.00$                                          13,330                                  31.50$                                          304‐G001

3/4" and Down Crushed Stone Base, LVM CY 47.16$                         40                                                 103.10$                                        6,089                                    33.00$                                          304‐H001

Size 610 Crushed Stone Base, LVM CY 75.09$                         12                                                 165.00$                                        5,800                                    25.00$                                          304‐H002

Size 825B Crushed Stone Base, LVM CY 65.36$                         426                                               75.00$                                          36,279                                  30.00$                                          304‐H003

Size I Stabilizer Aggregate, Coarse CY 73.00$                         50                                                 116.00$                                        310                                        33.00$                                          305‐B002

Size I Stabilizer Aggregate, Coarse TON 71.02$                         50                                                 76.55$                                          55                                          66.00$                                          305‐B001

6" Soil‐Lime‐Water Mixing, Class A SY 2.50$                           28,364                                         2.50$                                             57,753                                  2.50$                                             307‐A004

6" Soil‐Lime‐Water Mixing, Class B SY 1.25$                           71,906                                         1.25$                                             71,906                                  1.25$                                             307‐B003

6" Soil‐Lime‐Water Mixing, Class C SY 2.20$                           2,528                                           3.41$                                             234,446                                1.30$                                             307‐C004

Lime TON 232.53$                       34                                                 315.78$                                        3,165                                    200.00$                                        307‐D001

Bituminous Curing Seal GAL 3.24$                           632                                               5.65$                                             58,612                                  2.55$                                             307‐S001

Cement TON 166.46$                       55                                                 223.00$                                        15,940                                  139.50$                                        308‐A001

Soil‐Cement‐Water Mixing, Optional Mixers, Base SY 1.65$                           3,854                                           11.10$                                          1,072,924                            1.15$                                             308‐B002

Soil‐Cement‐Water Mixing, Optional Mixers, Design Soil SY 1.79$                           9,704                                           3.10$                                             666,959                                1.25$                                             308‐B003

Soil‐Cement‐Water Mixing, Multiple Pass Mixers, Base SY 2.00$                           128,336                                       2.00$                                             128,336                                2.00$                                             308‐B001

Bituminous Curing Seal GAL 2.99$                           1,000                                           5.65$                                             388,038                                2.55$                                             308‐S001

Size I  Stabilizer Aggregate, Coarse CY 21.82$                         20                                                 65.00$                                          100                                        10.00$                                          310‐B002

Size III Stabilizer Aggregate, Coarse TON 46.45$                         400                                               47.84$                                          3,300                                    35.00$                                          310‐B005

Size III Stabilizer Aggregate, Coarse CY 65.99$                         460                                               65.99$                                          460                                        65.99$                                          310‐B006

Size I  Stabilizer Aggregate, Coarse TON 38.79$                         100                                               120.00$                                        1,350                                    35.00$                                          310‐B001

6" In‐Grade Preparation MI 43,476.13$                 1                                                   52,197.14$                                   14                                          2,000.00$                                     321‐A003

Open Graded Friction Course, 9.5‐mm Mixture TON 96.04$                         668                                               118.00$                                        27,601                                  79.00$                                          402‐A002

Bituminous Tack Coat GAL 4.46$                           2,225                                           10.00$                                          52,671                                  2.20$                                             402‐B001

9.5‐mm, ST, Asphalt Pavement TON 86.28$                         5                                                   659.00$                                        29,400                                  59.90$                                          403‐A015

12.5‐mm, ST, Asphalt Pavement TON 80.14$                         8                                                   659.00$                                        40,440                                  55.00$                                          403‐A003

19‐mm, ST, Asphalt Pavement TON 68.03$                         10                                                 420.00$                                        104,579                                12.00$                                          403‐A006

9.5‐mm, MT, Asphalt Pavement TON 84.16$                         34                                                 292.60$                                        47,331                                  67.25$                                          403‐A014

12.5‐mm, MT, Asphalt Pavement TON 79.12$                         12                                                 310.00$                                        57,000                                  61.50$                                          403‐A002

19‐mm, MT, Asphalt Pavement TON 78.20$                         8                                                   504.00$                                        51,150                                  62.00$                                          403‐A005

9.5‐mm, HT, Asphalt Pavement TON 81.26$                         100                                               280.00$                                        17,915                                  58.06$                                          403‐A013

12.5‐mm, HT, Asphalt Pavement TON 73.27$                         87                                                 464.80$                                        59,865                                  57.80$                                          403‐A001

19‐mm, HT, Asphalt Pavement TON 63.18$                         26                                                 263.20$                                        152,570                                49.00$                                          403‐A004

Stone Matrix Asphalt, 9.5 mm Mixture TON 97.24$                         1,188                                           124.00$                                        42,078                                  80.60$                                          405‐A002

Stone Matrix Asphalt, 12.5 mm Mixture TON 96.58$                         1,373                                           124.00$                                        51,523                                  83.40$                                          405‐A001

Hot Mix Asphalt, HT, 9.5‐mm mixture, Leveling TON 80.65$                         3,200                                           80.65$                                          3,200                                    80.65$                                          #N/A

Hot Mix Asphalt, MT, 19‐mm mixture, Leveling TON 108.00$                       1,153                                           108.00$                                        1,153                                    108.00$                                        #N/A

Hot Mix Asphalt, MT, 9.5‐mm mixture, Leveling TON 90.00$                         4,989                                           90.00$                                          4,989                                    90.00$                                          #N/A

Hot Mix Asphalt, ST, 9.5‐mm mixture, Leveling TON 82.20$                         4,000                                           86.13$                                          14,000                                  78.97$                                          #N/A

9.5‐mm, ST, Asphalt Pavement, Leveling TON 88.77$                         90                                                 202.25$                                        7,500                                    67.23$                                          403‐B012

12.5‐mm, ST, Asphalt Pavement, Leveling TON 134.37$                       66                                                 185.00$                                        1,400                                    83.65$                                          403‐B003

19‐mm, ST, Asphalt Pavement, Leveling TON 68.00$                         2,627                                           68.00$                                          2,627                                    68.00$                                          403‐B006

9.5‐mm, MT, Asphalt Pavement, Leveling TON 89.70$                         7                                                   311.00$                                        10,332                                  75.00$                                          403‐B011

12.5‐mm, MT, Asphalt Pavement, Leveling TON 79.00$                         450                                               130.00$                                        14,947                                  63.00$                                          403‐B002

9.5‐mm, HT, Asphalt Pavement, Leveling TON 84.21$                         23                                                 365.38$                                        10,000                                  65.00$                                          403‐B010

12.5‐mm, HT, Asphalt Pavement, Leveling TON 65.36$                         727                                               91.11$                                          48,673                                  61.75$                                          403‐B001

19‐mm, HT, Asphalt Pavement, Leveling TON 74.00$                         300                                               140.00$                                        1,650                                    62.00$                                          403‐B004

Hot Mix Asphalt, MT, 19‐mm mixture, Trench Widening TON 87.50$                         5,608                                           87.50$                                          5,608                                    87.50$                                          #N/A

Hot Mix Asphalt, ST, 19‐mm mixture, Trench Widening TON 69.87$                         66                                                 137.50$                                        6,400                                    68.34$                                          #N/A

19‐mm, ST, Asphalt Pavement, Trench Widening TON 90.60$                         18                                                 176.00$                                        25,000                                  70.00$                                          403‐C003

19‐mm, MT, Asphalt Pavement, Trench Widening TON 81.82$                         33                                                 364.00$                                        3,420                                    61.00$                                          403‐C002

19‐mm, HT, Asphalt Pavement, Trench Widening TON 88.24$                         146                                               220.00$                                        2,300                                    78.00$                                          403‐C001

Hot Mix Asphalt, HT, 12.5‐mm mixture, Polymer Modified TON 121.00$                       443                                               121.00$                                        443                                        121.00$                                        #N/A

Hot Mix Asphalt, HT, 9.5‐mm mixture, Polymer Modified TON 93.24$                         6,000                                           97.35$                                          9,834                                    86.50$                                          #N/A

9.5‐mm, HT, Asphalt Pavement, Polymer Modified TON 88.18$                         11                                                 525.00$                                        39,000                                  65.88$                                          403‐D007

12.5‐mm, HT, Asphalt Pavement, Polymer Modified TON 87.71$                         19                                                 525.00$                                        11,951                                  70.50$                                          403‐D001

19‐mm, HT, Asphalt Pavement, Polymer Modified TON 76.32$                         50                                                 150.00$                                        15,507                                  70.00$                                          403‐D003

9.5‐mm, HT, Asphalt Pavement, Polymer Modified, Leveling TON 103.52$                       362                                               115.00$                                        1,648                                    101.00$                                        403‐E004

12.5‐mm, HT, Asphalt Pavement, Polymer Modified, Leveling TON 91.33$                         197                                               102.00$                                        2,041                                    76.70$                                          403‐E001

Warm Mix Asphalt, ST, 9.5‐mm mixture TON 91.14$                         214                                               139.93$                                        9,763                                    86.00$                                          #N/A

Warm Mix Asphalt, MT, 12.5‐mm mixture TON 97.00$                         106                                               195.00$                                        7,685                                    91.00$                                          #N/A
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Warm Mix Asphalt, ST, 12.5‐mm mixture TON 84.63$                         155                                               159.23$                                        9,205                                    80.15$                                          #N/A

Warm Mix Asphalt, ST, 19‐mm mixture TON 82.58$                         147                                               150.00$                                        23,814                                  73.05$                                          #N/A

Warm Mix Asphalt, MT, 9.5‐mm mixture TON 88.76$                         81                                                 220.00$                                        19,025                                  84.00$                                          #N/A

Warm Mix Asphalt, MT, 19‐mm mixture TON 128.93$                       142                                               170.00$                                        389                                        112.00$                                        #N/A

Warm Mix Asphalt, HT, 9.5‐mm mixture TON 83.78$                         3,500                                           105.00$                                        23,000                                  80.55$                                          #N/A

Warm Mix Asphalt, HT, 12.5‐mm mixture TON 78.95$                         8,565                                           78.95$                                          8,565                                    78.95$                                          #N/A

Warm Mix Asphalt, HT, 19‐mm mixture TON 88.78$                         976                                               88.78$                                          976                                        88.78$                                          #N/A

Warm Mix Asphalt, ST, 9.5‐mm mixture, Leveling TON 96.24$                         647                                               98.00$                                          1,187                                    93.00$                                          #N/A

Warm Mix Asphalt, ST, 12.5‐mm mixture, Leveling TON 89.16$                         200                                               160.00$                                        2,721                                    83.95$                                          #N/A

Warm Mix Asphalt, MT, 9.5‐mm mixture, Leveling TON 92.18$                         750                                               99.00$                                          2,350                                    90.00$                                          #N/A

Warm Mix Asphalt, MT, 12.5‐mm mixture, Leveling TON 125.00$                       334                                               125.00$                                        334                                        125.00$                                        #N/A

Warm Mix Asphalt, HT, 9.5‐mm mixture, Leveling TON 86.76$                         12                                                 178.53$                                        12,000                                  83.50$                                          #N/A

Warm Mix Asphalt, HT, 12.5‐mm mixture, Leveling TON 81.00$                         3,213                                           81.00$                                          3,213                                    81.00$                                          #N/A

Warm Mix Asphalt, ST, 19‐mm mixture, Trench Widening TON 86.59$                         438                                               113.60$                                        1,736                                    79.77$                                          #N/A

Warm Mix Asphalt, HT, 9.5‐mm mixture, Polymer Modified TON 91.04$                         590                                               110.98$                                        35,000                                  83.00$                                          #N/A

Warm Mix Asphalt, HT, 12.5‐mm mixture, Polymer Modified TON 79.76$                         787                                               108.08$                                        24,211                                  75.70$                                          #N/A

Warm Mix Asphalt, HT, 9.5‐mm mixture, Polymer Modified, Leveling TON 89.75$                         2,210                                           89.75$                                          2,210                                    89.75$                                          #N/A

Joint Sealant LF 0.26$                           213,419                                       0.26$                                             213,419                                0.26$                                             403‐S002

Joint Sealant MI 1,617.83$                   12                                                 3,500.00$                                     79                                          710.00$                                        403‐S001

Scrub Seal SY 1.77$                           38,000                                         2.75$                                             1,481,418                            1.48$                                             907‐414‐A001

Asphalt for Fog Seal GAL 2.36$                           14,198                                         2.85$                                             162,960                                2.32$                                             907‐414‐B001

Cold Milling of Bituminous Pavement, All Depths SY 1.94$                           104                                               87.81$                                          650,755                                0.97$                                             #N/A

Cold Milling of Bituminous Pavement, All Depths SY 3.97$                           300                                               25.00$                                          300,000                                2.00$                                             406‐A002

Cold Milling of Bituminous Pavement, All Depths SY 12.21$                         150                                               115.00$                                        50,217                                  5.50$                                             #N/A

Cold Milling of Bituminous Pavement, All Depths TON 36.69$                         500                                               85.75$                                          16,000                                  28.96$                                          406‐A001

Cold Milling of Concrete Pavement, All Depths SY 14.87$                         107                                               34.00$                                          2,846                                    12.10$                                          #N/A

Cold Milling of Concrete Pavement, All Depths SY 15.58$                         533                                               30.00$                                          3,733                                    8.25$                                             406‐B001

Cold Milling of Shoulders, All Types, All Depths SY 2.00$                           102,406                                       2.00$                                             102,406                                2.00$                                             406‐C002

Fine Milling of Bituminous Pavement, All Depths SY 1.90$                           2,294                                           8.25$                                             866,438                                1.05$                                             406‐D001

Fine Milling of Bituminous Pavement, All Depths TON 18.40$                         37,381                                         30.10$                                          75,000                                  8.00$                                             406‐D003

Fine Milling of Concrete Pavement, All Depths SY 23.56$                         212                                               23.56$                                          212                                        23.56$                                          406‐E002

Asphalt for Tack Coat GAL 2.97$                           3                                                   650.00$                                        188,454                                1.00$                                             407‐A001

Asphalt for Prime Coat, Cut‐Back MC‐70 GAL 1.00$                           2,925                                           1.00$                                             2,925                                    1.00$                                             408‐A001

Asphalt for Prime Coat, Cut‐Back MC‐70 or Emulsified EA‐1 GAL 4.31$                           367                                               10.00$                                          7,115                                    0.10$                                             408‐A002

Geogrid, Size 1 SY 11.00$                         8,125                                           11.00$                                          8,125                                    11.00$                                          #N/A

Geogrid, Size 2 SY 7.00$                           8,125                                           7.00$                                             8,125                                    7.00$                                             #N/A

Tack Coat for Geogrid Gal 18.50$                         407                                               18.50$                                          407                                        18.50$                                          #N/A

Asphalt for Surface Treatment, Grade CRS‐2P GAL 2.62$                           1,700                                           10.00$                                          266,158                                2.15$                                             410‐A002

Asphalt for Surface Treatment, Grade CQS GAL 2.36$                           2,486                                           3.75$                                             76,400                                  2.25$                                             #N/A

Seal Aggregate Cover Material, Size 7, Limestone CY 64.49$                         1,560                                           77.40$                                          9,857                                    55.48$                                          410‐B002

Seal Aggregate Cover Material, Size 89, Limestone CY 45.00$                         55                                                 45.00$                                          55                                          45.00$                                          410‐B004

High Friction Surface Treatment SY 23.84$                         990                                               30.90$                                          26,300                                  10.00$                                          907‐416‐A001

Ultra Thin Asphalt Pavement, UWMA TON 95.00$                         3,300                                           95.00$                                          3,300                                    95.00$                                          #N/A

Ultra Thin Asphalt Pavement TON 87.75$                         600                                               150.00$                                        22,000                                  75.00$                                          411‐A001

Bituminous Tack Coat GAL 3.52$                           800                                               5.00$                                             24,540                                  2.47$                                             #N/A

Pre‐Grinding SF 3.25$                           1                                                   3.25$                                             6,923                                    3.25$                                             412‐A001

Joint Sealer Material GAL 85.00$                         49                                                 85.00$                                          49                                          85.00$                                          413‐A001

Cleaning and Sealing Joints LF 4.05$                           160                                               15.00$                                          138,605                                3.50$                                             413‐B001

Cleaning and Filling Joints LF 7.93$                           80                                                 135.00$                                        5,520                                    5.00$                                             413‐D002

Cleaning and Filling Joints in PCC Pavement LF 4.74$                           822                                               12.10$                                          110,855                                2.90$                                             413‐D003

Cleaning and Filling Joints in PCC Pavement, 10" or Less LF 9.70$                           160                                               20.00$                                          28,392                                  6.00$                                             413‐D004

Cleaning and Filling Joints in PCC Pavement, Greater Than 10" LF 15.90$                         7,170                                           15.90$                                          7,170                                    15.90$                                          413‐D005

Sawing and Sealing Transverse Joints in Asphalt Pavement LF 3.06$                           45                                                 21.05$                                          59,125                                  1.00$                                             413‐E001

Asphaltic Plug Joint System LF 150.00$                       144                                               150.00$                                        248                                        150.00$                                        907‐415‐A001

Undersealing Concrete Pavement LBS 4.78$                           500                                               10.00$                                          399,600                                2.25$                                             907‐420‐A002

Undersealing LBS 6.37$                           14,013                                         6.82$                                             51,640                                  4.70$                                             907‐420‐A001

Rumble Strips, Ground In MI 391.51$                       1                                                   3,325.00$                                     53                                          240.00$                                        423‐A001

Roadbed Reclamation with Cement SY 7.75$                           54,000                                         7.75$                                             54,000                                  7.75$                                             907‐424‐A001

Cement TON 225.00$                       1,300                                           225.00$                                        1,300                                    225.00$                                        907‐424‐B001

8" Reinforced Cement Concrete Pavement, Broom Finish SY 187.35$                       624                                               187.35$                                        624                                        187.35$                                        501‐A002

6" Reinforced Cement Concrete Pavement, Broom Finish SY 91.87$                         172                                               177.65$                                        7,000                                    85.00$                                          501‐A001

9" Reinforced Cement Concrete Pavement, Broom Finish SY 78.05$                         355                                               78.05$                                          355                                        78.05$                                          501‐A003

10" Plain Cement Concrete Pavement, Broom Finish SY 91.42$                         54                                                 140.00$                                        1,848                                    90.00$                                          501‐B001

Expansion Joints, With Dowels LF 23.37$                         70                                                 31.50$                                          1,010                                    18.00$                                          501‐D001

Expansion Joints, Without Dowels LF 11.12$                         35                                                 26.00$                                          2,305                                    0.01$                                             501‐E001

Dowels, Drilled and Installed EA 0.01$                           72                                                 0.01$                                             72                                          0.01$                                             501‐G001

Dowels, Installed EA 12.82$                         66                                                 14.50$                                          971                                        12.54$                                          501‐H001

Joint Filler, Wooden Board LF 18.68$                         140                                               27.75$                                          274                                        12.00$                                          501‐I001

Transverse Grooving SY 2.12$                           68                                                 5.50$                                             15,764                                  1.90$                                             501‐K001

Reinforced Cement Concrete Bridge End Pavement SY 207.85$                       68                                                 350.00$                                        5,097                                    90.00$                                          502‐A001

9" and Variable Reinforced Concrete Pavement, Broom Finish SY 218.80$                       150                                               250.00$                                        2,759                                    160.00$                                        503‐A003

8" and Variable Jointed Concrete Pavement SY 278.18$                       689                                               278.18$                                        689                                        278.18$                                        503‐A002

8" and Variable Continuously Reinforced Concrete Pavement,  Broom Finish SY 367.15$                       297                                               367.15$                                        297                                        367.15$                                        503‐A001

Saw Cut, Longitudinal Joints LF 16.88$                         70                                                 20.90$                                          3,884                                    9.25$                                             503‐B001

Saw Cut, 1‐inch LF 5.00$                           172                                               5.00$                                             172                                        5.00$                                             503‐C001

Saw Cut, 3‐inch LF 9.27$                           648                                               15.00$                                          3,788                                    4.50$                                             503‐C004

Saw Cut, 6‐inch LF 7.88$                           408                                               15.75$                                          8,669                                    6.36$                                             503‐C006

Saw Cut, 8‐inch LF 11.01$                         936                                               20.90$                                          3,788                                    3.50$                                             503‐C008

Saw Cut, Full Depth LF 8.87$                           12                                                 220.00$                                        75,080                                  1.00$                                             503‐C010

Saw Cut, 2‐inch LF 4.89$                           48                                                 27.00$                                          4,552                                    3.00$                                             503‐C003

Concrete for Base Repair CY 302.91$                       5                                                   510.00$                                        304                                        209.00$                                        503‐D001

Tie Bars, No. 5 Deformed Drilled and Epoxied or Grouted EA 13.12$                         10                                                 39.90$                                          3,171                                    10.00$                                          503‐E002

Tie Bars, No. 8 Deformed Drilled and Epoxied or Grouted EA 17.50$                         100                                               17.50$                                          100                                        17.50$                                          503‐E003

1" Smooth Dowel Bars, Drilled & Epoxied or Grouted EA 16.80$                         72                                                 16.80$                                          72                                          16.80$                                          503‐F002

1 1/4" Smooth Dowel Bars, Drilled & Epoxied or Grouted EA 14.17$                         30                                                 20.00$                                          1,007                                    14.00$                                          503‐F001

4" Fiber Reinforced Concrete Pavement SY 59.10$                         51                                                 62.00$                                          160                                        50.00$                                          907‐504‐A001

Grinding Concrete Pavement SY 13.50$                         5,612                                           13.50$                                          5,612                                    13.50$                                          907‐505‐B001

Rubblizing Existing Concrete Pavement SY 5.61$                           3,903                                           10.45$                                          174,674                                5.50$                                             907‐507‐A001

Filler Aggregate CY 105.00$                       230                                               105.00$                                        230                                        105.00$                                        907‐507‐B001

Holes EA 85.63$                         15                                                 550.00$                                        1,664                                    75.00$                                          512‐A001

Cement Pressure Grout Slurry, Type 6 LBS 0.89$                           5,000                                           3.00$                                             111,467                                0.32$                                             512‐B002

Class "B" Structural Concrete CY 1,526.46$                   3                                                   25,000.00$                                   3,929                                    380.00$                                        601‐A001

Class "B" Structural Concrete, Minor Structures CY 1,555.12$                   1                                                   5,500.00$                                     494                                        556.62$                                        601‐B001

Reinforcing Steel LBS 1.08$                           49                                                 13.90$                                          348,663                                0.50$                                             602‐A001

18" Steel Pipe, Jacked or Bored, Wall Thickness 0.375" LF 286.00$                       328                                               286.00$                                        328                                        286.00$                                        603‐A006

48" Steel Pipe, Jacked or Bored, Wall Thickness 0.625" LF 1,020.00$                   88                                                 1,020.00$                                     88                                          1,020.00$                                     603‐A031

36" Steel Pipe, Jacked or Bored, Wall Thickness 0.500" LF 420.00$                       150                                               420.00$                                        150                                        420.00$                                        603‐A023

18" Type A Alternate Pipe LF 24.70$                         16                                                 114.00$                                        3,100                                    13.70$                                          603‐ALT003

24" Type A Alternate Pipe LF 35.52$                         8                                                   75.50$                                          1,208                                    22.55$                                          603‐ALT006

30" Type A Alternate Pipe LF 60.37$                         52                                                 95.00$                                          176                                        33.50$                                          603‐ALT009

36" Type A Alternate Pipe LF 51.62$                         36                                                 90.00$                                          432                                        45.00$                                          603‐ALT011

42" Type A Alternate Pipe LF 64.60$                         40                                                 70.00$                                          120                                        57.00$                                          603‐ALT014

48" Type A Alternate Pipe LF 116.22$                       72                                                 140.00$                                        112                                        85.00$                                          603‐ALT016

36" x 23" Type A Alternate Pipe LF 60.45$                         60                                                 67.00$                                          224                                        58.96$                                          603‐ALT013

22" x 13" Type A Alternate Pipe LF 53.98$                         40                                                 65.00$                                          148                                        51.00$                                          603‐ALT005

29" x 18" Type A Alternate Pipe LF 53.60$                         32                                                 62.00$                                          176                                        44.27$                                          603‐ALT008

15" Type A Alternate Pipe LF 28.60$                         112                                               28.60$                                          112                                        28.60$                                          603‐ALT002

15" Reinforced Concrete Pipe, Class III LF 33.28$                         96                                                 50.00$                                          280                                        25.00$                                          603‐CA003

18" Reinforced Concrete Pipe, Class III LF 37.69$                         16                                                 114.95$                                        8,306                                    24.00$                                          603‐CA011

24" Reinforced Concrete Pipe, Class III LF 45.32$                         4                                                   90.00$                                          1,744                                    31.50$                                          603‐CA026

30" Reinforced Concrete Pipe, Class III LF 56.38$                         8                                                   135.00$                                        1,728                                    45.00$                                          603‐CA040

36" Reinforced Concrete Pipe, Class III LF 84.56$                         8                                                   150.00$                                        472                                        59.06$                                          603‐CA055

42" Reinforced Concrete Pipe, Class III LF 87.55$                         32                                                 102.00$                                        232                                        78.50$                                          603‐CA066

48" Reinforced Concrete Pipe, Class III LF 101.51$                       24                                                 135.00$                                        488                                        83.00$                                          603‐CA076

54" Reinforced Concrete Pipe, Class III LF 131.30$                       120                                               155.00$                                        224                                        115.00$                                        603‐CA087

60" Reinforced Concrete Pipe, Class III LF 154.48$                       100                                               180.03$                                        184                                        144.50$                                        603‐CA099

66" Reinforced Concrete Pipe, Class III LF 184.68$                       232                                               184.68$                                        232                                        184.68$                                        603‐CA111

72" Reinforced Concrete Pipe, Class III LF 190.00$                       280                                               190.00$                                        280                                        190.00$                                        603‐CA119

24" Reinforced Concrete Pipe, Class IV LF 52.43$                         152                                               58.46$                                          216                                        46.75$                                          603‐CA028
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
30" Reinforced Concrete Pipe, Class IV LF 69.45$                         96                                                 69.45$                                          96                                          69.45$                                          603‐CA042

36" Reinforced Concrete Pipe, Class IV LF 68.00$                         56                                                 68.00$                                          56                                          68.00$                                          603‐CA057

60" Reinforced Concrete Pipe, Class IV LF 177.47$                       200                                               177.47$                                        200                                        177.47$                                        603‐CA101

54" Reinforced Concrete Pipe, Class V LF 225.00$                       64                                                 225.00$                                        64                                          225.00$                                        603‐CA094

36" Reinforced Concrete Pipe, Class IV, Class B Bedding LF 104.39$                       152                                               104.39$                                        152                                        104.39$                                        603‐CA058

24" Reinforced Concrete Pipe, Class V, Class B Bedding LF 62.85$                         160                                               62.85$                                          160                                        62.85$                                          603‐CA036

12" Reinforced Concrete Pipe, Class III LF 32.00$                         88                                                 32.00$                                          88                                          32.00$                                          603‐CA001

18" Reinforced Concrete Pipe, Class III, Rubber Type Gaskets LF 39.09$                         16                                                 81.00$                                          944                                        25.00$                                          603‐CA012

24" Reinforced Concrete Pipe, Class III, Rubber Type Gaskets LF 61.52$                         8                                                   150.00$                                        492                                        39.34$                                          603‐CA027

30" Reinforced Concrete Pipe, Class III, Rubber Type Gaskets LF 63.55$                         8                                                   142.00$                                        304                                        55.00$                                          603‐CA041

36" Reinforced Concrete Pipe, Class III, Rubber Type Gaskets LF 73.83$                         16                                                 85.00$                                          472                                        72.65$                                          603‐CA056

42" Reinforced Concrete Pipe, Class III, Rubber Type Gaskets LF 87.73$                         56                                                 95.00$                                          88                                          83.10$                                          603‐CA067

48" Reinforced Concrete Pipe, Class III, Rubber Type Gaskets LF 100.00$                       48                                                 100.00$                                        48                                          100.00$                                        603‐CA077

54" Reinforced Concrete Pipe, Class III, Rubber Type Gaskets LF 139.29$                       12                                                 165.00$                                        16                                          120.00$                                        603‐CA088

24" Reinforced Concrete Pipe, Class IV, Rubber Type Gaskets LF 61.30$                         56                                                 65.00$                                          285                                        55.00$                                          603‐CA034

36" Reinforced Concrete Pipe, Class IV, Rubber Type Gaskets LF 85.00$                         40                                                 85.00$                                          40                                          85.00$                                          603‐CA061

60" Reinforced Concrete Pipe, Class III, Rubber Type Gasket LF 150.00$                       16                                                 150.00$                                        16                                          150.00$                                        603‐CA100

24" Reinforced Concrete Pipe, Class V, Jacked or Bored LF 557.42$                       248                                               900.00$                                        304                                        225.00$                                        603‐CA038

72" Reinforced Concrete Pipe, Class IV, Rubber Type Gaskets LF 315.00$                       66                                                 315.00$                                        66                                          315.00$                                        603‐CA124

30" Reinforced Concrete Pipe, Class V, Rubber Type Gaskets LF 70.00$                         224                                               70.00$                                          224                                        70.00$                                          603‐CA054

42" Reinforced Concrete Pipe, Class V, Jacked or Bored LF 620.00$                       24                                                 620.00$                                        24                                          620.00$                                        603‐CA075

30" Reinforced Concrete Pipe, Class V, Jacked or Bored LF 580.00$                       240                                               580.00$                                        240                                        580.00$                                        603‐CA053

18" Reinforced Concrete Pipe, Class V, Jacked or Bored LF 449.56$                       72                                                 650.00$                                        184                                        185.00$                                        603‐CA022

18" Reinforced Concrete End Section EA 778.20$                       1                                                   2,500.00$                                     59                                          350.00$                                        603‐CB003

24" Reinforced Concrete End Section EA 834.85$                       1                                                   2,000.00$                                     28                                          430.00$                                        603‐CB004

30" Reinforced Concrete End Section EA 980.55$                       1                                                   2,500.00$                                     16                                          550.00$                                        603‐CB005

36" Reinforced Concrete End Section EA 1,366.58$                   1                                                   2,500.00$                                     11                                          1,020.00$                                     603‐CB006

42" Reinforced Concrete End Section EA 1,684.57$                   1                                                   4,300.00$                                     5                                            1,300.00$                                     603‐CB007

48" Reinforced Concrete End Section EA 2,066.76$                   1                                                   2,695.00$                                     6                                            1,510.00$                                     603‐CB008

54" Reinforced Concrete End Section EA 2,183.33$                   1                                                   3,500.00$                                     4                                            1,900.00$                                     603‐CB009

60" Reinforced Concrete End Section EA 2,541.18$                   1                                                   2,876.40$                                     2                                            2,200.00$                                     603‐CB010

66" Reinforced Concrete End Section EA 2,736.75$                   2                                                   2,736.75$                                     2                                            2,736.75$                                     603‐CB011

72" Reinforced Concrete End Section EA 3,657.00$                   1                                                   5,885.00$                                     4                                            3,100.00$                                     603‐CB012

12" Reinforced Concrete End Section EA 630.00$                       1                                                   630.00$                                        1                                            630.00$                                        603‐CB001

15" Reinforced Concrete End Section EA 959.00$                       1                                                   1,288.00$                                     1                                            630.00$                                        603‐CB002

22" x 13" Concrete Arch Pipe, Class A III LF 59.95$                         20                                                 238.50$                                        920                                        33.25$                                          603‐CE002

29" x 18" Concrete Arch Pipe, Class A III LF 61.43$                         8                                                   68.00$                                          2,536                                    54.00$                                          603‐CE008

36" x 23" Concrete Arch Pipe, Class A III LF 68.38$                         16                                                 84.00$                                          552                                        57.00$                                          603‐CE013

44" x 27" Concrete Arch Pipe, Class A III LF 94.95$                         32                                                 107.00$                                        272                                        81.50$                                          603‐CE018

51" x 31" Concrete Arch Pipe, Class A III LF 116.40$                       24                                                 116.84$                                        96                                          115.00$                                        603‐CE023

58" x 36" Concrete Arch Pipe, Class A III LF 147.94$                       64                                                 175.00$                                        488                                        130.50$                                        603‐CE028

65" x 40" Concrete Arch Pipe, Class A III LF 154.57$                       32                                                 200.00$                                        496                                        147.50$                                        603‐CE034

73" x 45" Concrete Arch Pipe, Class A III LF 188.79$                       20                                                 195.00$                                        432                                        188.50$                                        603‐CE039

22" x 13" Concrete Arch Pipe, Class A III, Flexible Plastic Gaskets LF 39.10$                         224                                               39.10$                                          224                                        39.10$                                          603‐CE003

51" x 31" Concrete Arch Pipe, Class A III, Flexible Plastic Gaskets LF 100.47$                       72                                                 111.00$                                        192                                        90.00$                                          603‐CE024

29" x 18" Concrete Arch Pipe, Class A III, Flexible Plastic Gaskets LF 55.26$                         32                                                 75.00$                                          120                                        50.00$                                          603‐CE009

44" x 27" Concrete Arch Pipe, Class A III, Flexible Plastic Gaskets LF 89.90$                         40                                                 89.90$                                          40                                          89.90$                                          603‐CE019

58" x 36" Concrete Arch Pipe, Class A III, Flexible Plastic Gaskets LF 121.00$                       8                                                   121.00$                                        8                                            121.00$                                        603‐CE029

36" x 23" Concrete Arch Pipe, Class A III, Flexible Plastic Gaskets LF 81.00$                         100                                               81.00$                                          100                                        81.00$                                          603‐CE014

22" x 13" Concrete Arch Pipe End Section EA 820.86$                       2                                                   1,382.00$                                     4                                            620.00$                                        603‐CF002

29" x 18" Concrete Arch Pipe End Section EA 1,085.16$                   1                                                   2,100.00$                                     6                                            618.25$                                        603‐CF003

36" x 23" Concrete Arch Pipe End Section EA 965.00$                       1                                                   1,440.00$                                     4                                            580.00$                                        603‐CF004

44" x 27" Concrete Arch Pipe End Section EA 1,384.21$                   1                                                   3,600.00$                                     9                                            1,065.00$                                     603‐CF005

51" x 31" Concrete Arch Pipe End Section EA 1,596.98$                   1                                                   1,791.33$                                     4                                            1,200.00$                                     603‐CF006

58" x 36" Concrete Arch Pipe End Section EA 2,448.19$                   2                                                   6,300.00$                                     8                                            1,750.00$                                     603‐CF007

65" x 40" Concrete Arch Pipe End Section EA 2,226.75$                   1                                                   3,000.00$                                     6                                            1,950.00$                                     603‐CF008

73" x 45" Concrete Arch Pipe End Section EA 2,350.00$                   2                                                   2,450.00$                                     3                                            2,200.00$                                     603‐CF009

6' x 6' Precast Concrete Box Culvert LF 500.00$                       150                                               500.00$                                        150                                        500.00$                                        603‐PA012

12' x 6' Precast Concrete Box Culvert LF 2,061.79$                   32                                                 2,061.79$                                     32                                          2,061.79$                                     603‐PA006

12' x 4' Precast Concrete Box Culvert LF 1,200.00$                   90                                                 1,200.00$                                     90                                          1,200.00$                                     603‐PA005

6' x 6' Precast Concrete Box Culvert End Section EA 7,000.00$                   2                                                   7,000.00$                                     2                                            7,000.00$                                     603‐PB010

12' x 4' Precast Concrete Box Culvert End Section EA 13,000.00$                 2                                                   13,000.00$                                   2                                            13,000.00$                                   603‐PB005

12' x 6' Precast Concrete Box Culvert End Section EA 16,807.48$                 2                                                   16,807.48$                                   2                                            16,807.48$                                   603‐PB006

15" Corrugated Polyethylene End Section EA 740.00$                       4                                                   740.00$                                        4                                            740.00$                                        #N/A

18" Corrugated Polyethylene Pipe LF 52.45$                         72                                                 89.00$                                          160                                        36.00$                                          603‐PE003

36" Corrugated Polyethylene Pipe LF 60.00$                         780                                               60.00$                                          780                                        60.00$                                          603‐PE006

12" Corrugated Polyethylene Pipe LF 32.00$                         100                                               32.00$                                          100                                        32.00$                                          603‐PE001

15" Corrugated Polyethylene Pipe LF 23.25$                         140                                               23.25$                                          140                                        23.25$                                          603‐PE002

Grate Inlet EA 800.00$                       6                                                   800.00$                                        6                                            800.00$                                        #N/A

10" Solid Wall PVC Pipe, Schedule 40 LF 100.00$                       4                                                   100.00$                                        4                                            100.00$                                        #N/A

18" Pipe Removed and Relaid LF 29.53$                         28                                                 30.85$                                          160                                        22.00$                                          603‐RA002

24" Pipe Removed and Relaid LF 22.00$                         40                                                 22.00$                                          40                                          22.00$                                          603‐RA003

18" Branch Connections, Stub into Concrete Box Culvert EA 1,117.13$                   1                                                   1,900.00$                                     22                                          665.00$                                        603‐SB014

24" Branch Connections, Stub into Box Culvert EA 2,002.50$                   1                                                   4,000.00$                                     1                                            750.00$                                        603‐SB028

36" Branch Connections, Stub into Box Culvert EA 1,900.00$                   1                                                   1,900.00$                                     1                                            1,900.00$                                     603‐SB041

36" x 23" Branch Connections, Stub into Box Culvert EA 750.00$                       1                                                   750.00$                                        1                                            750.00$                                        603‐SB044

18" Branch Connections, Stub into Concrete Pipe EA 972.73$                       1                                                   1,700.00$                                     8                                            750.00$                                        603‐SB016

18" Branch Connections, Stub into Existing Median Inlet EA 870.00$                       1                                                   870.00$                                        1                                            870.00$                                        603‐SB020

30" Branch Connections, Stub into Box Culvert EA 900.00$                       1                                                   900.00$                                        1                                            900.00$                                        603‐SB036

18" Branch Connections, Stub into Inlet EA 2,550.00$                   1                                                   2,550.00$                                     1                                            2,550.00$                                     603‐SB021

18" Branch Connections, Stub into Existing Box Culvert EA 750.00$                       2                                                   750.00$                                        2                                            750.00$                                        603‐SB018

30" Branch Connections, Stub into Box Bridge EA 900.00$                       1                                                   900.00$                                        1                                            900.00$                                        603‐SB035

24" Branch Connections, Stub into Concrete Pipe EA 750.00$                       2                                                   750.00$                                        2                                            750.00$                                        603‐SB030

32" x 24" Branch Connections, Stub into Box Culvert EA 1,500.00$                   1                                                   1,500.00$                                     1                                            1,500.00$                                     603‐SB039

Castings LBS 4.15$                           79                                                 13.20$                                          32,696                                  1.15$                                             604‐A001

8" Trench Drain LF 185.00$                       1,389                                           185.00$                                        1,389                                    185.00$                                        907‐604‐T004

Gratings LBS 3.53$                           127                                               15.00$                                          48,250                                  2.00$                                             604‐B001

Precast Manhole, 48" Diameter LF 182.53$                       8                                                   400.00$                                        140                                        170.10$                                        604‐C001

Precast Manhole, 48‐inch Diameter EA 3,000.00$                   2                                                   3,000.00$                                     2                                            3,000.00$                                     #N/A

Precast Manhole, 72" Diameter LF 600.00$                       22                                                 600.00$                                        22                                          600.00$                                        604‐C002

Geotextile for Subsurface Drainage, Type III SY 2.14$                           61                                                 7.00$                                             7,527                                    1.30$                                             605‐AA001

Geotextile for Subsurface Drainage, Type V SY 2.34$                           994                                               3.50$                                             5,790                                    1.00$                                             605‐AA002

Geotextile for Subsurface Drainage, Type V, Non‐Woven SY 2.54$                           367                                               4.40$                                             11,608                                  1.90$                                             605‐AA003

Prefabricated Sheet Drain SY 10.00$                         130                                               48.00$                                          7,700                                    8.70$                                             605‐BB001

Prefabricated Edge Drain LF 7.07$                           100                                               100.00$                                        124,290                                7.00$                                             #N/A

Edge Drain Outlets/Vents LF 22.00$                         13,090                                         22.00$                                          13,090                                  22.00$                                          605‐I001

6" Perforated Sewer Pipe for Underdrains, SDR 23.5 LF 15.71$                         35                                                 30.00$                                          12,330                                  9.00$                                             605‐O004

6" Perforated Sewer Pipe for Underdrains, SDR 35 LF 16.00$                         200                                               16.00$                                          200                                        16.00$                                          605‐O005

4" Perforated Sewer Pipe for Underdrains, SDR 23.5 LF 6.08$                           2,195                                           6.08$                                             2,195                                    6.08$                                             605‐O002

8" Perforated Sewer Pipe for Underdrains, SDR 35 LF 15.50$                         360                                               15.50$                                          360                                        15.50$                                          605‐O006

12" Perforated Sewer Pipe for Underdrains, SDR 35 LF 26.80$                         20                                                 40.00$                                          580                                        18.83$                                          605‐O001

6" Non‐perforated Sewer Pipe for Underdrains, SDR 23.5 LF 14.24$                         10                                                 90.00$                                          900                                        9.00$                                             605‐P004

6" Non‐perforated Sewer Pipe for Underdrains, SDR 35 LF 26.00$                         50                                                 26.00$                                          50                                          26.00$                                          605‐P005

4" Non‐perforated Sewer Pipe for Underdrains, SDR 23.5 LF 5.95$                           520                                               5.95$                                             520                                        5.95$                                             605‐P002

8" Non‐perforated Sewer Pipe for Underdrains, SDR 35 LF 14.00$                         100                                               14.00$                                          100                                        14.00$                                          605‐P008

12" Non‐Perforated Sewer Pipe for Underdrains, SDR 35 LF 18.63$                         100                                               28.00$                                          500                                        8.28$                                             605‐P001

6" Perforated Corrugated Polyethylene Drainage Tubing for Underdrains LF 25.00$                         1,145                                           25.00$                                          1,145                                    25.00$                                          605‐Q002

6" Non‐perforated Corrugated Polyethylene Drainage Tubing for Underdrains LF 16.00$                         20                                                 16.00$                                          20                                          16.00$                                          605‐R002

6" Perforated Pipe for Underdrains LF 16.00$                         350                                               16.00$                                          350                                        16.00$                                          605‐T002

6" Non‐perforated Pipe for Underdrains LF 15.00$                         1,005                                           15.00$                                          1,005                                    15.00$                                          605‐U002

Filter Material for Combination Storm Drain and/or Underdrains,Type A, FM CY 91.19$                         5                                                   160.00$                                        1,094                                    35.00$                                          605‐W001

Filter Material for Combination Storm Drain and/or Underdrains,Type B, FM CY 49.22$                         8                                                   123.00$                                        7,635                                    27.14$                                          605‐W002

Filter Material for Filter Beds, Type A CY 55.34$                         48                                                 62.70$                                          100                                        40.00$                                          605‐X002

Filter Material for Filter Beds, Type B CY 18.04$                         48                                                 40.00$                                          15,874                                  18.00$                                          605‐X003

Underdrain Appurtenances, Small Animal Guard EA 505.78$                       2                                                   690.00$                                        19                                          115.00$                                        605‐Z006

Underdrain Appurtenances, Sign EA 426.00$                       6                                                   450.00$                                        19                                          350.00$                                        605‐Z003

Underdrain Appurtenances, Concrete Apron, Precast or Cast‐In‐Place EA 831.54$                       4                                                   1,306.25$                                     19                                          569.00$                                        605‐Z001

Underdrain Appurtenances, Elbows, Couplings, etc. LS 1,709.88$                   1                                                   2,845.00$                                     1                                            574.75$                                        605‐Z002

Guard Posts EA 66.26$                         10                                                 66.82$                                          279                                        65.00$                                          606‐A003
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Guard Rail, Class A, Type 1 LF 19.97$                         25                                                 23.00$                                          10,238                                  17.00$                                          606‐B001

Guard Rail, Class A, Type 1, Double Faced LF 35.00$                         63                                                 35.00$                                          63                                          35.00$                                          606‐B006

Guard Rail, Class A, Type 1, Metal Post LF 20.42$                         25                                                 24.50$                                          1,188                                    20.00$                                          606‐B009

Guard Rail, Class A, Type 1, 'W' Beam LF 20.88$                         25                                                 35.00$                                          2,475                                    18.00$                                          606‐B002

Guard Rail, Class A, Type 1, 'W' Beam, Metal Post LF 19.88$                         200                                               25.30$                                          9,350                                    17.00$                                          606‐B003

Guard Rail, Class A, Type 1, Thrie Beam LF 34.44$                         225                                               40.00$                                          1,025                                    32.00$                                          606‐B010

Guard Rail, Class A, Type 1, Thrie Beam, Transition Section LF 32.00$                         115                                               32.00$                                          115                                        32.00$                                          606‐B013

Guard Rail, Bridge Connector, Per Plans EA 1,100.00$                   8                                                   1,100.00$                                     8                                            1,100.00$                                     #N/A

Guard Rail, Class A, Type 1, Thrie Beam, Metal Post LF 137.50$                       4                                                   150.00$                                        4                                            125.00$                                        #N/A

Guard Rail, Replace Wood Post and Wood Blockout EA 100.00$                       19                                                 100.00$                                        19                                          100.00$                                        606‐F007

Guard Rail, Remove and Replace Guard Rail & Posts LF 70.00$                         108                                               70.00$                                          108                                        70.00$                                          606‐F001

Guard Rail, Remove and Replace Guard Rail, Blockouts & Posts LF 191.25$                       50                                                 300.00$                                        100                                        120.00$                                        606‐F002

Guard Rail, Replace Metal Blockout EA 35.02$                         69                                                 50.00$                                          2,217                                    22.00$                                          606‐F003

Guard Rail, Cable Anchor Type 1, Metal Post EA 645.69$                       1                                                   1,049.28$                                     60                                          600.00$                                        606‐C001

Guard Rail, Cable Anchor, Type 1 EA 845.10$                       1                                                   2,100.00$                                     17                                          300.00$                                        606‐C003

Guard Rail, Bridge End Section, Type A EA 1,777.58$                   1                                                   2,098.57$                                     21                                          1,550.00$                                     606‐D005

Guard Rail, Bridge End Section, Type C EA 1,619.52$                   2                                                   1,850.00$                                     8                                            1,450.00$                                     606‐D009

Guard Rail, Bridge End Section, Type D Modified EA 1,677.78$                   4                                                   1,900.00$                                     12                                          1,500.00$                                     606‐D012

Guard Rail, Bridge End Section, Type E EA 1,450.00$                   8                                                   1,450.00$                                     8                                            1,450.00$                                     606‐D013

Guard Rail, Bridge End Section, Type G EA 2,123.85$                   1                                                   2,150.00$                                     12                                          1,810.00$                                     606‐D017

Guard Rail, Bridge End Section, Type G, Modified EA 2,151.63$                   2                                                   2,646.00$                                     12                                          1,650.00$                                     606‐D018

Guard Rail, Bridge End Section, Type H EA 1,553.85$                   1                                                   2,500.00$                                     12                                          1,250.00$                                     606‐D019

Guard Rail, Bridge End Section, Type H, Metal Post EA 1,463.08$                   1                                                   1,620.00$                                     12                                          1,450.00$                                     606‐D020

Guard Rail, Bridge End Section, Type A  Modified EA 1,925.00$                   12                                                 1,950.00$                                     12                                          1,900.00$                                     606‐D006

Guard Rail, Bridge End Section, Type I EA 1,940.68$                   2                                                   2,257.50$                                     42                                          1,780.00$                                     606‐D022

Guard Rail, Bridge End Section, Type I, Metal Post EA 2,236.30$                   2                                                   2,485.14$                                     12                                          2,052.00$                                     606‐D023

Guard Rail, Bridge End Section EA 1,759.30$                   2                                                   2,175.00$                                     16                                          1,600.00$                                     606‐D001

Guard Rail, Bridge End Section, Special Design EA 1,850.00$                   22                                                 1,850.00$                                     22                                          1,850.00$                                     606‐D003

Guard Rail, Terminal End Section EA 2,236.25$                   2                                                   2,800.00$                                     79                                          1,900.00$                                     606‐E001

Guard Rail, Terminal End Section, Flared EA 2,348.49$                   1                                                   3,750.00$                                     70                                          2,000.00$                                     606‐E005

Guard Rail, Terminal End Section, Non‐Flared EA 2,664.20$                   1                                                   3,625.00$                                     38                                          2,300.00$                                     606‐E007

Guard Rail, Terminal End Section, Double Faced EA 5,000.00$                   1                                                   5,000.00$                                     1                                            5,000.00$                                     606‐E003

Special Sections, Bridge Connector EA 1,481.03$                   2                                                   1,550.00$                                     20                                          1,100.00$                                     606‐G001

Special Sections, Guard Rail Bridge End Connector EA 1,488.89$                   4                                                   2,100.00$                                     5                                            1,000.00$                                     606‐G002

Cable Barrier LF 7.43$                           2,240                                           13.00$                                          178,339                                7.00$                                             610‐A001

Cable Barrier Terminal Section EA 1,801.30$                   2                                                   2,800.00$                                     74                                          1,600.00$                                     610‐B001

Cable Barrier Post Repair EA 44.33$                         30                                                 98.00$                                          550                                        26.50$                                          610‐C001

Remove and Replace Guard Rail Blockouts EA 28.17$                         56                                                 36.00$                                          440                                        25.00$                                          907‐606‐PP007

Guard Rail, Bridge Connector, Per Plans EA 1,491.09$                   8                                                   1,491.09$                                     8                                            1,491.09$                                     907‐606‐PP005

Guard Rail Repair, 'W' Beam, Per Plans LF 5.28$                           2,083                                           8.35$                                             46,703                                  5.00$                                             907‐606‐PP002

Remove and Replace Blockouts & Add Rub‐Rail LF 48.12$                         76                                                 53.50$                                          200                                        45.00$                                          907‐606‐PP006

31.5" Type"A" Woven Wire Fence, w/ Barbed Wire as Shown LF 5.21$                           400                                               15.35$                                          11,566                                  4.30$                                             607‐A001

60" Type I Chain Link Fence, Class I LF 9.79$                           220                                               18.00$                                          1,768                                    8.00$                                             607‐B017

60" Type I Chain Link Fence, Class II LF 9.45$                           1,350                                           9.45$                                             1,350                                    9.45$                                             607‐B018

72" Type I Chain Link Fence, Class I LF 14.67$                         575                                               18.00$                                          1,657                                    11.64$                                          607‐B025

96" Type I Chain Link Fence, Class I LF 23.40$                         70                                                 23.40$                                          70                                          23.40$                                          607‐B035

72" Type I Chain Link Fence, Class I , With Top Guard LF 8.61$                           160                                               18.00$                                          1,400                                    7.54$                                             607‐B026

96" Type I Chain Link Fence, Class I, With Top Guard LF 12.00$                         1,771                                           12.00$                                          1,771                                    12.00$                                          607‐B036

Barbed Wire Fence, 3 Strands, Galvanized Steel LF 0.94$                           1,400                                           0.94$                                             1,400                                    0.94$                                             607‐D002

Barbed Wire Fence, 5 Strands, Galvanized Steel LF 18.50$                         1,120                                           22.00$                                          1,120                                    15.00$                                          607‐D004

Gate, 12' x 52"  Aluminum EA 1,050.00$                   1                                                   1,050.00$                                     1                                            1,050.00$                                     607‐G087

Gate, 12' x 60"  Aluminum EA 425.00$                       2                                                   425.00$                                        2                                            425.00$                                        607‐G090

Gate, 12' x 60"  Chain Link EA 1,043.83$                   1                                                   1,200.00$                                     2                                            731.50$                                        607‐G091

Gate,  6' x  6'  Chain Link EA 516.00$                       1                                                   600.00$                                        1                                            432.00$                                        607‐G008

Gate, 12' x  6'  Chain Link EA 1,651.23$                   4                                                   1,651.23$                                     4                                            1,651.23$                                     607‐G058

Gate, 10' x  8'  Chain Link EA 885.00$                       1                                                   885.00$                                        1                                            885.00$                                        607‐G040

Gate, 18' x  6'  Double Chain Link EA 3,000.00$                   2                                                   3,000.00$                                     2                                            3,000.00$                                     607‐G102

Gate,  12' x  5'  Galvanized Metal EA 430.00$                       35                                                 430.00$                                        35                                          430.00$                                        607‐G001

Gate, 13' x 6' Chain Link, With Top Guard EA 1,405.20$                   2                                                   1,405.20$                                     2                                            1,405.20$                                     607‐G097

Gate, 12' x 5'  Aluminum EA 420.00$                       1                                                   420.00$                                        1                                            420.00$                                        607‐G084

Gate, 3' x 52" Chain Link EA 430.00$                       16                                                 430.00$                                        16                                          430.00$                                        607‐G126

Gate, 3' x 60"  Chain Link EA 505.05$                       2                                                   505.05$                                        2                                            505.05$                                        607‐G127

Line Post,  7' x 1 1/2"  Galvanized Steel EA 58.52$                         19                                                 72.15$                                          171                                        38.00$                                          607‐P1008

Line Post,  9' x 2"  Galvanized Steel EA 73.97$                         13                                                 120.00$                                        117                                        63.00$                                          607‐P1018

Line Post, 10' x 2"  Galvanized Steel EA 66.15$                         9                                                   66.15$                                          9                                            66.15$                                          607‐P1024

Line Post, 12' x 2"  Galvanized Steel EA 115.00$                       3                                                   115.00$                                        3                                            115.00$                                        607‐P1027

Line Post,  7' Tee Post Steel EA 40.50$                         15                                                 40.50$                                          15                                          40.50$                                          607‐P1007

Line Post,  9' Tee Post Steel EA 18.21$                         5                                                   45.00$                                          95                                          10.00$                                          607‐P1017

Line Post,  7' x 4"  Timber EA 29.85$                         591                                               29.85$                                          591                                        29.85$                                          607‐P1011

Line Post,  16' x 2 1/2"  Galvanized Steel EA 80.00$                         18                                                 150.00$                                        18                                          10.00$                                          607‐P1004

Line Post, 10' x 1 1/2"  Galvanized Steel EA 54.00$                         3                                                   54.00$                                          3                                            54.00$                                          607‐P1022

Line Post, 9' x 1 1/2"  Galvanized Steel EA 46.00$                         5                                                   46.00$                                          5                                            46.00$                                          607‐P1031

Line Post,  7' x 2"  Galvanized Steel EA 59.85$                         62                                                 59.85$                                          62                                          59.85$                                          607‐P1010

Line Post,  11' x 2 1/2"  Galvanized Steel EA 78.00$                         175                                               78.00$                                          175                                        78.00$                                          607‐P1001

Brace Post,  8' x 6"  Timber EA 143.14$                       20                                                 155.00$                                        324                                        142.41$                                        607‐P2009

Brace Post, 10' x 6"  Timber EA 143.82$                       4                                                   250.00$                                        32                                          35.00$                                          607‐P2015

Brace Post, 12' x 6"  Timber EA 142.50$                       32                                                 250.00$                                        32                                          35.00$                                          607‐P2019

Brace Post,  7 1/2' x 2"  Galvanized Steel EA 174.03$                       15                                                 176.77$                                        26                                          172.45$                                        607‐P2004

Brace Post,  8' x 2 1/2"  Galvanized Steel EA 149.57$                       7                                                   180.00$                                        24                                          140.70$                                        607‐P2006

Brace Post,  9' x 2 1/2"  Galvanized Steel EA 138.62$                       4                                                   340.00$                                        22                                          102.00$                                        607‐P2012

Brace Post, 10' x 2 1/2"  Galvanized Steel EA 185.76$                       2                                                   200.00$                                        14                                          147.00$                                        607‐P2013

Brace Post, 12' x 2 1/2"  Galvanized Steel EA 176.50$                       1                                                   205.00$                                        4                                            152.25$                                        607‐P2017

Brace Post, 5' x 2 1/2"  Galvanized Steel EA 186.87$                       2                                                   186.87$                                        2                                            186.87$                                        607‐P2022

Brace Post, 10' x 2"  Galvanized Steel EA 107.00$                       3                                                   107.00$                                        3                                            107.00$                                        607‐P2014

Brace Post,  9' 6" x 2 1/2"  Galvanized Steel EA 226.80$                       46                                                 226.80$                                        46                                          226.80$                                        607‐P2011

Brace Post, 12' x 2"  Galvanized Steel EA 128.00$                       2                                                   128.00$                                        2                                            128.00$                                        607‐P2018

Brace Post,  8' x 2"  Galvanized Steel EA 85.00$                         13                                                 85.00$                                          13                                          85.00$                                          607‐P2007

Gate Post,  8' x 6" Timber EA 143.47$                       2                                                   155.00$                                        60                                          142.41$                                        607‐P3006

Gate Post,  8' x 2 1/2" Galvanized Steel EA 151.93$                       1                                                   186.87$                                        32                                          146.60$                                        607‐P3004

Gate Post,  9' x 2 1/2" Galvanized Steel EA 102.00$                       4                                                   102.00$                                        4                                            102.00$                                        607‐P3008

Gate Post, 12' x 2 1/2" Galvanized Steel EA 112.50$                       2                                                   112.50$                                        2                                            112.50$                                        607‐P3015

Gate Post,  9' x 3 1/2" Galvanized Steel EA 324.60$                       4                                                   324.60$                                        4                                            324.60$                                        607‐P3009

Gate Post, 12' x 3 1/2" Galvanized Steel EA 460.00$                       2                                                   460.00$                                        2                                            460.00$                                        607‐P3016

Gate Post, 12' x 6" Galvanized Steel EA 279.00$                       2                                                   279.00$                                        2                                            279.00$                                        607‐P3017

Temporary Construction Fence LF 5.00$                           240                                               5.00$                                             240                                        5.00$                                             #N/A

Gate, Barrier Fence, Per Plans LF 13,345.40$                 1                                                   33,981.60$                                   1                                            5,000.00$                                     #N/A

Masonry Column, Per Plans EA 6,000.00$                   4                                                   6,000.00$                                     4                                            6,000.00$                                     #N/A

Remove and Reset Gate, All Sizes EA 524.00$                       10                                                 524.00$                                        10                                          524.00$                                        #N/A

Safety Fence, Per Plans LF 84.49$                         270                                               105.00$                                        550                                        45.00$                                          #N/A

Fence, Barrier Fence, Per Plans LF 37.80$                         495                                               37.80$                                          495                                        37.80$                                          #N/A

Ornamental Iron Fence, Per Plans LF 120.00$                       88                                                 120.00$                                        88                                          120.00$                                        #N/A

Ornamental Gate, Per Plans EA 4,000.00$                   1                                                   4,000.00$                                     1                                            4,000.00$                                     #N/A

Concrete Anchors EA 65.76$                         9                                                   150.00$                                        32                                          25.00$                                          607‐Z001

Concrete Sidewalk, Without Reinforcement SY 56.82$                         23                                                 193.50$                                        1,400                                    47.00$                                          608‐A001

Concrete Sidewalk, With Reinforcement SY 52.52$                         3                                                   113.00$                                        1,100                                    40.00$                                          608‐B001

Concrete Gutter, Special Design LF 100.00$                       12                                                 100.00$                                        12                                          100.00$                                        609‐A001

Concrete Curb, Header LF 22.16$                         40                                                 48.00$                                          3,388                                    13.50$                                          609‐B002

Concrete Curb, Special Design LF 31.87$                         30                                                 40.00$                                          7,882                                    28.00$                                          609‐B003

Concrete Curb, Special Design Header LF 21.23$                         944                                               21.23$                                          944                                        21.23$                                          609‐B005

Concrete Curb, Special Design Doweled LF 39.00$                         396                                               39.00$                                          396                                        39.00$                                          609‐B004

Concrete Curb, Integral, Type 1 LF 24.00$                         389                                               24.00$                                          389                                        24.00$                                          #N/A

Concrete Curb, Integral, Type 2 LF 31.96$                         40                                                 31.96$                                          40                                          31.96$                                          #N/A

Combination Concrete Curb and Gutter Type 1 LF 31.04$                         20                                                 79.00$                                          1,158                                    19.60$                                          609‐D001

Combination Concrete Curb and Gutter Type 2 LF 23.00$                         10                                                 52.25$                                          4,438                                    16.50$                                          609‐D003

Combination Concrete Curb and Gutter Type 3A Modified LF 21.75$                         77                                                 48.00$                                          14,122                                  15.00$                                          609‐D012

Combination Concrete Curb and Gutter Type 3B Modified LF 23.98$                         104                                               35.00$                                          3,906                                    19.00$                                          609‐D014

Combination Concrete Curb and Gutter Type 1 Modified LF 20.15$                         175                                               35.50$                                          5,566                                    17.50$                                          609‐D002

Combination Concrete Curb and Gutter Type 2 Modified LF 20.59$                         89                                                 55.00$                                          20,707                                  14.50$                                          609‐D004

Combination Concrete Curb and Gutter Type 3A LF 19.47$                         76                                                 51.00$                                          2,334                                    16.00$                                          609‐D008
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Combination Concrete Curb and Gutter Type 3B LF 39.72$                         52                                                 42.99$                                          635                                        33.00$                                          609‐D013

Bituminous Curb LF 28.31$                         70                                                 50.00$                                          223                                        20.00$                                          609‐E001

Slotted Mountable Median Curb, Per Plans LF 100.00$                       1,116                                           100.00$                                        1,116                                    100.00$                                        #N/A

Drainage Wicks LF 0.88$                           79,200                                         0.88$                                             79,200                                  0.88$                                             623‐A001

Detectable Warning, Per Plans SF 31.92$                         20                                                 34.75$                                          280                                        19.00$                                          #N/A

Adjustment of Castings, Gratings & Utility Appurtenances LS 1,500.00$                   1                                                   1,500.00$                                     1                                            1,500.00$                                     613‐A001

Adjustment of Inlet EA 1,537.80$                   1                                                   4,200.00$                                     5                                            500.00$                                        613‐D003

Adjustment of Manhole EA 865.00$                       2                                                   1,675.00$                                     3                                            325.00$                                        613‐D005

Adjustment of Water Meter EA 690.00$                       1                                                   690.00$                                        1                                            690.00$                                        613‐D010

Adjustment of Utility Appurtenance EA 500.00$                       3                                                   500.00$                                        3                                            500.00$                                        613‐D009

Adjustment of Water Valve EA 75.00$                         1                                                   75.00$                                          1                                            75.00$                                          613‐D011

Concrete Driveway, Without Reinforcement SY 61.20$                         357                                               61.20$                                          357                                        61.20$                                          614‐A001

Concrete Driveway, With Reinforcement SY 56.96$                         78                                                 62.00$                                          1,340                                    50.00$                                          614‐B001

Concrete Driveway, With Reinforcement, 6‐inch Thickness SY 64.48$                         53                                                 96.00$                                          1,159                                    53.90$                                          614‐B003

Concrete Type III Cast‐in‐Place Median Barrier LF 393.75$                       220                                               393.75$                                        220                                        393.75$                                        615‐A016

Concrete Type IV Modified Cast‐in‐Place Median Barrier LF 201.30$                       105                                               256.00$                                        567                                        115.00$                                        615‐A022

Concrete Type I Cast‐in‐Place Median Barrier, 32" High LF 58.59$                         2,194                                           58.59$                                          2,194                                    58.59$                                          615‐A010

Concrete Type IV Modified, 42" Height, Cast‐in‐Place Median Barrier LF 109.59$                       548                                               144.75$                                        26,628                                  100.00$                                        615‐A023

Concrete Bridge End Barrier, 32" LF 54.23$                         20                                                 236.00$                                        584                                        44.00$                                          615‐A001

Concrete Bridge End Barrier, 33.5" LF 86.20$                         40                                                 154.47$                                        840                                        30.00$                                          615‐A002

Concrete Bridge End Barrier, 43.5" LF 55.50$                         80                                                 55.50$                                          80                                          55.50$                                          615‐A004

Concrete Type III Modified Cast‐in‐Place Median Barrier, 42" High LF 127.17$                       269                                               439.08$                                        38,579                                  125.00$                                        615‐A019

Concrete Pier Protection Barrier, 54" LF 534.65$                       190                                               550.00$                                        1,422                                    419.78$                                        615‐A007

Concrete Pier Protection Barrier, 32" LF 520.00$                       448                                               520.00$                                        448                                        520.00$                                        615‐A005

Precast Concrete Median Barrier LF 37.03$                         160                                               60.00$                                          30,720                                  22.25$                                          615‐B001

Concrete Median and/or Island Pavement, 4‐inch SY 37.85$                         4                                                   146.00$                                        5,356                                    27.50$                                          616‐A004

Concrete Median and/or Island Pavement, 10‐inch SY 69.16$                         3                                                   265.00$                                        2,961                                    41.00$                                          616‐A001

Bituminous Median and/or Island Pavement SY 85.69$                         33                                                 110.00$                                        75                                          75.00$                                          616‐B001

Colored and Imprinted Concrete Median and Island Pavement, 6‐inch Thickness SF 9.36$                           6,000                                           9.36$                                             6,000                                    9.36$                                             907‐616‐C004

Colored and Imprinted Concrete Median and Island Pavement, 4‐inch Thickness SF 9.47$                           1,290                                           9.75$                                             10,494                                  8.69$                                             907‐616‐C003

Colored and Imprinted Concrete Median and Island Pavement, 10‐inch Thickness SF 19.35$                         146                                               23.00$                                          629                                        18.50$                                          907‐616‐C001

Colored and Imprinted Concrete Median and Island Pavement, 12‐inch Thickness SF 17.00$                         4,987                                           17.00$                                          4,987                                    17.00$                                          907‐616‐C002

Right‐of‐Way Marker EA 225.73$                       2                                                   435.00$                                        227                                        127.05$                                        617‐A001

Permanent Easement Marker EA 275.00$                       23                                                 275.00$                                        23                                          275.00$                                        617‐B001

Service Patrol LS 626,000.00$               1                                                   1,500,000.00$                             1                                            79,000.00$                                   907‐618‐M1001

Maintenance of Traffic LS 129,572.41$               1                                                   2,200,000.00$                             1                                            400.00$                                        618‐A001

Additional Construction Signs SF 10.00$                         1                                                   10.00$                                          20                                          10.00$                                          618‐B001

Construction and Removal of Detour Bridge LS 660,416.67$               1                                                   6,000,000.00$                             1                                            65,000.00$                                   618‐C001

Construction and Removal of Detour LS 400,000.00$               1                                                   400,000.00$                                1                                            400,000.00$                                618‐D001

Detour Bridge Piling LF 44.93$                         405                                               70.00$                                          11,751                                  18.00$                                          618‐E001

Detour Bridge PDA Test Pile LS 95,500.00$                 1                                                   400,000.00$                                1                                            12,000.00$                                   618‐F001

Temporary Traffic Stripe, Continuous White LF 0.58$                           640                                               2.16$                                             88,205                                  0.11$                                             619‐A1002

Temporary Traffic Stripe, Continuous White MI 563.06$                       1                                                   1,500.00$                                     142                                        250.00$                                        619‐A1001

Temporary Traffic Stripe, Continuous White, Paint LF 0.21$                           200                                               1.75$                                             80,000                                  0.12$                                             619‐A1003

Temporary Traffic Stripe, Continuous White, Paint MI 462.34$                       1                                                   1,100.00$                                     56                                          200.00$                                        619‐A1004

Temporary Traffic Stripe, Continuous White, Type 1 or 2 Tape LF 2.63$                           364                                               2.80$                                             6,665                                    1.00$                                             619‐A1007

Temporary Traffic Stripe, Continuous White, Type 1 or 2 Tape MI 526.50$                       3                                                   526.50$                                        3                                            526.50$                                        619‐A1008

Temporary Traffic Stripe, Continuous White, Type 1 Tape LF 1.90$                           600                                               3.30$                                             24,553                                  1.20$                                             619‐A1005

Temporary Traffic Stripe, Continuous White, Type 1 Tape MI 8,500.00$                   1                                                   8,500.00$                                     1                                            8,500.00$                                     619‐A1006

Temporary Traffic Stripe, Continuous Yellow LF 0.25$                           591                                               2.16$                                             187,352                                0.11$                                             619‐A2002

Temporary Traffic Stripe, Continuous Yellow MI 584.79$                       1                                                   1,500.00$                                     126                                        250.00$                                        619‐A2001

Temporary Traffic Stripe, Continuous Yellow, Paint LF 0.16$                           200                                               1.75$                                             67,056                                  0.08$                                             619‐A2003

Temporary Traffic Stripe, Continuous Yellow, Paint MI 482.11$                       1                                                   1,100.00$                                     56                                          200.00$                                        619‐A2004

Temporary Traffic Stripe, Continuous Yellow, Type 1 or 2 Tape LF 1.80$                           364                                               2.80$                                             15,169                                  0.70$                                             619‐A2008

Temporary Traffic Stripe, Continuous Yellow, Type 1 Tape LF 1.91$                           600                                               3.30$                                             16,837                                  1.20$                                             619‐A2006

Temporary Traffic Stripe, Continuous Yellow, Type 1 Tape MI 8,500.00$                   1                                                   8,500.00$                                     1                                            8,500.00$                                     619‐A2005

Temporary Traffic Stripe, Continuous Yellow, Type 2 Tape LF 2.00$                           1,168                                           2.00$                                             1,168                                    2.00$                                             619‐A2010

Temporary Traffic Stripe, Skip White LF 0.49$                           120                                               2.16$                                             61,950                                  0.11$                                             619‐A3002

Temporary Traffic Stripe, Skip White, Paint LF 0.21$                           2,600                                           0.21$                                             19,959                                  0.20$                                             619‐A3004

Temporary Traffic Stripe, Skip White, Type 1 or 2 Tape LF 2.00$                           364                                               2.00$                                             364                                        2.00$                                             619‐A3008

Temporary Traffic Stripe, Skip White, Type 1 Tape LF 2.50$                           2,032                                           2.50$                                             2,032                                    2.50$                                             619‐A3006

Temporary Traffic Stripe, Skip White MI 589.62$                       1                                                   1,700.00$                                     171                                        250.00$                                        619‐A3001

Temporary Traffic Stripe, Skip White, Paint MI 559.35$                       1                                                   1,700.00$                                     81                                          200.00$                                        619‐A3003

Temporary Traffic Stripe, Skip Yellow LF 0.31$                           114                                               2.00$                                             32,370                                  0.15$                                             619‐A4001

Temporary Traffic Stripe, Skip Yellow, Paint LF 0.29$                           2                                                   526.50$                                        25,076                                  0.25$                                             619‐A4003

Temporary Traffic Stripe, Skip Yellow, Type 1 Tape LF 1.37$                           460                                               2.00$                                             3,322                                    1.28$                                             619‐A4006

Temporary Traffic Stripe, Skip Yellow MI 553.42$                       1                                                   1,006.00$                                     102                                        250.00$                                        619‐A4002

Temporary Traffic Stripe, Skip Yellow, Paint MI 382.67$                       3                                                   990.00$                                        21                                          250.00$                                        619‐A4004

Temporary Traffic Stripe, Detail LF 0.15$                           24                                                 1.50$                                             328,871                                0.03$                                             619‐A5001

Temporary Traffic Stripe, Detail, Paint LF 0.11$                           213                                               1.45$                                             206,113                                0.03$                                             619‐A5002

Temporary Traffic Stripe, Detail, Type 1 or 2 Tape LF 1.42$                           102                                               2.80$                                             10,000                                  1.25$                                             619‐A5004

Temporary Traffic Stripe, Detail, Type 1 Tape LF 2.01$                           1,958                                           2.50$                                             11,880                                  1.00$                                             619‐A5003

Temporary Traffic Stripe, Legend LF 0.67$                           100                                               6.00$                                             63,104                                  0.10$                                             619‐A6002

Temporary Traffic Stripe, Legend SF 1.39$                           38                                                 10.00$                                          10,664                                  0.25$                                             619‐A6001

Temporary Traffic Stripe, Legend, Paint LF 0.38$                           233                                               1.00$                                             11,556                                  0.20$                                             619‐A6004

Temporary Traffic Stripe, Legend, Paint SF 0.91$                           48                                                 2.90$                                             9,688                                    0.50$                                             619‐A6003

Temporary Traffic Stripe, Legend, Type 1 Tape LF 3.30$                           96                                                 3.30$                                             192                                        3.30$                                             619‐A6005

Temporary Portable Rumble Strips LF 151.87$                       66                                                 240.00$                                        132                                        65.00$                                          #N/A

Red‐Clear Reflective High Performance Raised Marker EA 3.45$                           98                                                 12.00$                                          7,400                                    2.00$                                             619‐C6001

Two‐Way Yellow Reflective High Performance Raised Marker EA 4.57$                           29                                                 25.00$                                          6,429                                    3.25$                                             619‐C7001

One‐Way Clear Reflective High Performance Raised Marker EA 4.33$                           157                                               4.33$                                             157                                        4.33$                                             619‐C8001

One‐Way Yellow Reflective High Performance Raised Marker EA 7.07$                           54                                                 12.00$                                          97                                          4.33$                                             619‐C9001

Standard Roadside Construction Signs, Less than 10 Square Feet SF 7.79$                           8                                                   60.00$                                          1,334                                    4.00$                                             619‐D1001

Standard Roadside Construction Signs, 10 Square Feet or More SF 8.24$                           27                                                 51.00$                                          3,706                                    4.50$                                             619‐D2001

Standard Roadside Construction Signs, 10 Square Feet or More, Permanent SF 13.94$                         141                                               15.50$                                          560                                        12.50$                                          619‐D2002

Remove and Reset Signs, All Sizes EA 402.51$                       2                                                   4,680.00$                                     59                                          98.00$                                          619‐D3001

Directional Signs SF 175.95$                       126                                               340.00$                                        353                                        28.00$                                          619‐D4001

Flashing Arrow Panel, Type C EA 2,154.90$                   1                                                   4,500.00$                                     5                                            385.00$                                        619‐E1001

Changeable Message Sign EA 6,940.47$                   1                                                   40,000.00$                                   19                                          55.00$                                          619‐E3001

Portable Radar Display EA 6,300.00$                   4                                                   6,300.00$                                     4                                            6,300.00$                                     907‐619‐E4001

Concrete Median Barrier, Precast LF 20.85$                         100                                               101.00$                                        67,100                                  5.00$                                             619‐F1001

Portable Median Barrier LF 93.50$                         204                                               93.50$                                          204                                        93.50$                                          619‐F1002

Portable Median Barrier, Permanent LF 188.00$                       500                                               188.00$                                        500                                        188.00$                                        619‐F1007

Portable Median Barrier, 60 MPH LF 45.00$                         1,848                                           45.00$                                          1,848                                    45.00$                                          619‐F1004

Remove and Reset Concrete Median Barrier, Precast LF 7.84$                           109                                               40.00$                                          248,300                                2.00$                                             619‐F2001

Remove and Reset Portable Median Barrier LF 10.00$                         4,005                                           10.00$                                          4,005                                    10.00$                                          619‐F2002

Delineators, Median Barrier Mounted, White EA 10.00$                         570                                               10.00$                                          570                                        10.00$                                          619‐F3003

Delineators, Guard Rail, Yellow EA 10.38$                         259                                               20.00$                                          674                                        7.00$                                             619‐F3002

Delineators, Guard Rail, Yellow EA 18.19$                         7                                                   18.95$                                          42                                          18.00$                                          #N/A

Delineators, Guard Rail, White EA 18.06$                         7                                                   22.00$                                          118                                        14.00$                                          619‐F3001

Snap‐Back Delineator EA 94.75$                         48                                                 150.00$                                        83                                          62.80$                                          619‐F4001

Snap‐Back Delineator, Replacement EA 31.40$                         249                                               31.40$                                          249                                        31.40$                                          619‐F5001

Barricades, Type III, Single Faced LF 18.08$                         12                                                 250.00$                                        2,978                                    6.75$                                             619‐G4005

Barricades, Type III, Single Faced, Permanent LF 48.00$                         48                                                 48.00$                                          48                                          48.00$                                          619‐G4006

Barricades, Type III, Single Faced, Permanent, Red/White LF 48.53$                         24                                                 55.00$                                          48                                          37.00$                                          619‐G4007

Barricades, Type III, Double Faced LF 18.85$                         12                                                 95.00$                                          612                                        7.50$                                             619‐G4001

Barricades, Type III, Double Faced, Permanent, Red/White LF 20.00$                         24                                                 20.00$                                          24                                          20.00$                                          619‐G4003

Free Standing Plastic Drums EA 45.55$                         5                                                   98.00$                                          1,630                                    26.91$                                          619‐G5001

Warning Lights, Type "A" EA 251.22$                       8                                                   251.22$                                        8                                            251.22$                                        619‐G6001

Warning Lights, Type "B" EA 192.00$                       2                                                   2,800.00$                                     121                                        25.00$                                          619‐G7001

Warning Lights, Type "C" EA 110.53$                       5                                                   251.22$                                        78                                          79.00$                                          619‐G8001

Traffic Signals LS 45,657.25$                 1                                                   75,800.00$                                   1                                            27,000.00$                                   619‐H1001

Impact Attenuator, 40 MPH EA 5,850.40$                   1                                                   7,500.00$                                     2                                            3,400.00$                                     619‐J1001

Impact Attenuator, 50 MPH EA 9,642.86$                   2                                                   13,500.00$                                   3                                            5,500.00$                                     619‐J1003

Impact Attenuator, 60 MPH EA 7,558.99$                   1                                                   12,500.00$                                   17                                          4,500.00$                                     619‐J1004

Impact Attenuator, 70 MPH EA 5,769.23$                   2                                                   8,400.00$                                     8                                            3,000.00$                                     619‐J1005

Impact Attenuator, 45 MPH EA 4,863.64$                   1                                                   5,400.00$                                     8                                            3,300.00$                                     619‐J1002

Impact Attenuator, 45 MPH, Replacement Package EA 1,850.00$                   1                                                   2,200.00$                                     1                                            1,500.00$                                     619‐J2002

Impact Attenuator, 60 MPH, Replacement Package EA 3,986.82$                   1                                                   7,350.00$                                     5                                            1,500.00$                                     619‐J2004
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Impact Attenuator, 70 MPH, Replacement Package EA 3,350.00$                   1                                                   3,700.00$                                     2                                            2,500.00$                                     619‐J2005

Impact Attenuator, 50 MPH, Replacement Package EA 8,900.00$                   2                                                   20,000.00$                                   3                                            1,500.00$                                     619‐J2003

Impact Attenuator, 40 MPH, Replacement Package EA 2,778.13$                   1                                                   3,500.00$                                     2                                            1,700.00$                                     619‐J2001

Remove and Reset Impact Attenuator EA 2,620.97$                   1                                                   3,604.73$                                     13                                          1,400.00$                                     619‐J3001

Installation and Removal of Guard Rail, Type I, Class A LF 20.60$                         100                                               30.00$                                          300                                        10.00$                                          619‐K1001

Installation and Removal of Guard Rail, Bridge End Section EA 1,070.00$                   4                                                   1,980.00$                                     36                                          750.00$                                        619‐K2001

Installation and Removal of Guard Rail, Type I Bridge End Section EA 2,000.00$                   2                                                   2,000.00$                                     2                                            2,000.00$                                     619‐K2004

Installation and Removal of Guardrail, Terminal End Section EA 1,213.30$                   1                                                   2,090.00$                                     36                                          1,000.00$                                     619‐K4001

Construction Safety Fence LF 3.24$                           200                                               5.00$                                             1,500                                    3.00$                                             907‐619‐S001

Portable Smart Work Zone, Additional Device EA 14,200.00$                 4                                                   14,200.00$                                   4                                            14,200.00$                                   #N/A

Portable Smart Work Zone, System EA 33,500.00$                 1                                                   33,500.00$                                   1                                            33,500.00$                                   #N/A

Portable Smart Work Zone, System Monitor EA 4,330.00$                   1                                                   4,330.00$                                     1                                            4,330.00$                                     #N/A

Glare Paddles LF 4.64$                           50                                                 25.00$                                          45,000                                  4.20$                                             619‐L001

Field Laboratory EA 50,923.14$                 1                                                   134,755.98$                                1                                            5,200.00$                                     621‐A001

Engineer's Field Office Building, Type 2 EA 16,750.00$                 1                                                   26,000.00$                                   1                                            7,500.00$                                     622‐A003

Engineer's Field Office Building, Type 2 EA 21,333.33$                 1                                                   30,000.00$                                   1                                            15,000.00$                                   622‐A002

Engineer's Field Office Building, Type 3 EA 45,250.00$                 1                                                   75,000.00$                                   1                                            15,500.00$                                   622‐A005

Engineer's Field Office Building, Type 3 EA 30,000.00$                 1                                                   30,000.00$                                   1                                            30,000.00$                                   622‐A004

Engineer's Field Office Building, Type 2 LO EA 75,000.00$                 1                                                   75,000.00$                                   1                                            75,000.00$                                   622‐B002

Traffic Stripe, High Build, Skip White LF 1.60$                           1,110                                           1.60$                                             1,110                                    1.60$                                             #N/A

Traffic Stripe, Skip Yellow LF 3.00$                           435                                               4.00$                                             435                                        2.00$                                             625‐B002

Traffic Stripe, Skip Yellow MI 364.90$                       21                                                 420.00$                                        29                                          325.00$                                        625‐B001

Traffic Stripe, High Build, Skip Yellow LF 1.60$                           80                                                 1.60$                                             80                                          1.60$                                             #N/A

Traffic Stripe, High Build, Skip Yellow MI 413.39$                       2                                                   725.00$                                        70                                          300.00$                                        #N/A

Traffic Stripe, Continuous White LF 1.80$                           350                                               15.00$                                          2,160                                    0.22$                                             625‐C002

Traffic Stripe, Continuous White MI 476.97$                       68                                                 550.00$                                        69                                          405.00$                                        625‐C001

Traffic Stripe, High Build, Continuous W MI 694.72$                       6                                                   875.00$                                        200                                        615.00$                                        #N/A

Traffic Stripe, Continuous Yellow LF 0.65$                           955                                               2.25$                                             8,800                                    0.22$                                             625‐D002

Traffic Stripe, Continuous Yellow MI 497.27$                       28                                                 550.00$                                        49                                          405.00$                                        625‐D001

Traffic Stripe, High Build, Continuous Y LF 1.60$                           995                                               1.60$                                             995                                        1.60$                                             #N/A

Traffic Stripe, High Build, Continuous Y MI 687.30$                       3                                                   875.00$                                        90                                          605.00$                                        #N/A

Detail Traffic Stripe LF 0.38$                           450                                               1.05$                                             47,284                                  0.20$                                             625‐E001

Detail Traffic Stripe, 4" Equivalent Length LF 0.89$                           378                                               3.00$                                             4,260                                    0.63$                                             907‐625‐E001

Detail Traffic Stripe, Blue‐ADA LF 1.50$                           60                                                 4.80$                                             1,737                                    1.00$                                             907‐625‐E002

Detail Traffic Stripe, High Build LF 1.60$                           1,130                                           1.60$                                             1,130                                    1.60$                                             625‐E002

Legend SF 1.31$                           200                                               2.25$                                             568                                        1.00$                                             625‐F002

Legend, 4" Equivalent Length SF 4.18$                           140                                               4.18$                                             140                                        4.18$                                             907‐625‐F002

Legend LF 0.89$                           192                                               2.25$                                             10,144                                  0.50$                                             625‐F001

Legend, Blue‐ADA SF 5.71$                           23                                                 6.27$                                             62                                          5.50$                                             907‐625‐F003

Legend, Blue‐ADA LF 3.00$                           40                                                 3.00$                                             40                                          3.00$                                             907‐625‐F004

Legend, High Build SF 9.08$                           77                                                 9.08$                                             77                                          9.08$                                             625‐F004

Legend, High Build LF 6.00$                           100                                               6.00$                                             100                                        6.00$                                             625‐F003

4" Thermoplastic Traffic Stripe, Skip White LF 0.75$                           3,330                                           0.75$                                             3,330                                    0.75$                                             907‐626‐A002

4" Thermoplastic Traffic Stripe, Skip White MI 460.00$                       1                                                   460.00$                                        1                                            460.00$                                        907‐626‐A001

6" Thermoplastic Traffic Stripe, Skip White MI 1,189.34$                   1                                                   1,840.00$                                     31                                          575.00$                                        626‐A004

6" Thermoplastic Traffic Stripe, Skip White LF 0.51$                           400                                               2.65$                                             61,950                                  0.27$                                             626‐A003

6" Thermoplastic Double Drop Traffic Stripe, Skip White MI 1,081.41$                   1                                                   1,700.00$                                     42                                          600.00$                                        626‐A001

6" Thermoplastic Double Drop Traffic Stripe, Skip White LF 0.56$                           120                                               7.15$                                             9,440                                    0.30$                                             626‐A002

4" Thermoplastic Traffic Stripe, Continuous White LF 8.00$                           340                                               8.00$                                             340                                        8.00$                                             907‐626‐B001

6" Thermoplastic Traffic Stripe, Continuous White LF 0.76$                           24                                                 12.00$                                          9,000                                    0.45$                                             626‐B003

6" Thermoplastic Traffic Stripe, Continuous White MI 2,486.78$                   1                                                   2,950.00$                                     36                                          1,550.00$                                     626‐B004

6" Thermoplastic Double Drop Traffic Stripe, Continuous White LF 0.77$                           282                                               5.40$                                             4,419                                    0.42$                                             626‐B001

6" Thermoplastic Double Drop Traffic Stripe, Continuous White MI 2,228.40$                   1                                                   3,150.00$                                     21                                          1,900.00$                                     626‐B002

4" Thermoplastic Edge Stripe, Continuous White LF 0.85$                           1,350                                           0.85$                                             1,350                                    0.85$                                             907‐626‐C002

4" Thermoplastic Edge Stripe, Continuous White MI 1,383.75$                   1                                                   1,450.00$                                     7                                            920.00$                                        907‐626‐C001

6" Thermoplastic Double Drop Edge Stripe, Continuous White MI 2,444.98$                   1                                                   10,500.00$                                   50                                          1,500.00$                                     626‐C002

6" Thermoplastic Edge Stripe, Continuous White MI 2,408.32$                   1                                                   4,000.00$                                     71                                          1,380.00$                                     626‐C004

6" Thermoplastic Double Drop Edge Stripe, Continuous White LF 0.68$                           74                                                 8.00$                                             43,205                                  0.40$                                             626‐C001

6" Thermoplastic Edge Stripe, Continuous White LF 0.72$                           830                                               2.90$                                             88,205                                  0.47$                                             626‐C003

4" Thermoplastic Traffic Stripe, Skip Yellow MI 800.00$                       2                                                   800.00$                                        2                                            800.00$                                        907‐626‐D002

6" Thermoplastic Traffic Stripe, Skip Yellow MI 1,232.25$                   1                                                   3,000.00$                                     28                                          800.00$                                        626‐D003

6" Thermoplastic Traffic Stripe, Skip Yellow LF 0.39$                           316                                               2.00$                                             14,374                                  0.20$                                             626‐D004

6" Thermoplastic Double Drop Traffic Stripe, Skip Yellow LF 0.64$                           350                                               1.90$                                             4,697                                    0.25$                                             626‐D002

6" Thermoplastic Double Drop Traffic Stripe, Skip Yellow MI 1,094.19$                   1                                                   1,825.00$                                     22                                          735.00$                                        626‐D001

4" Thermoplastic Traffic Stripe, Continuous Yellow LF 8.00$                           66                                                 8.00$                                             200                                        8.00$                                             907‐626‐E001

4" Thermoplastic Traffic Stripe, Continuous Yellow MI 1,450.00$                   6                                                   1,450.00$                                     6                                            1,450.00$                                     907‐626‐E002

6" Thermoplastic Traffic Stripe, Continuous Yellow LF 0.82$                           150                                               5.50$                                             186,030                                0.45$                                             626‐E003

6" Thermoplastic Traffic Stripe, Continuous Yellow MI 2,438.48$                   1                                                   4,000.00$                                     51                                          1,500.00$                                     626‐E004

6" Thermoplastic Double Drop Traffic Stripe, Continuous Yellow LF 0.68$                           2                                                   5.40$                                             67,056                                  0.45$                                             626‐E002

6" Thermoplastic Double Drop Traffic Stripe, Continuous Yellow MI 2,238.44$                   1                                                   3,650.00$                                     34                                          1,224.00$                                     626‐E001

4" Thermoplastic Edge Stripe, Continuous Yellow LF 0.85$                           1,464                                           0.85$                                             1,464                                    0.85$                                             907‐626‐F001

4" Thermoplastic Edge Stripe, Continuous Yellow MI 920.00$                       1                                                   920.00$                                        1                                            920.00$                                        907‐626‐F002

6" Thermoplastic Double Drop Edge Stripe, Continuous Yellow MI 2,427.81$                   1                                                   4,290.00$                                     47                                          1,450.00$                                     626‐F001

6" Thermoplastic Edge Stripe, Continuous Yellow MI 2,357.37$                   1                                                   3,584.00$                                     19                                          1,380.00$                                     626‐F003

6" Thermoplastic Double Drop Edge Stripe, Continuous Yellow LF 0.73$                           155                                               7.15$                                             8,319                                    0.46$                                             626‐F002

6" Thermoplastic Edge Stripe, Continuous Yellow LF 0.91$                           591                                               2.65$                                             10,011                                  0.55$                                             626‐F004

Thermoplastic Detail Stripe, Blue‐ADA LF 5.73$                           72                                                 18.00$                                          1,500                                    2.00$                                             626‐G001

Thermoplastic Detail Stripe, White, 4" Equivalent Length LF 3.87$                           320                                               8.00$                                             806                                        1.50$                                             907‐626‐G001

Thermoplastic Detail Stripe, Yellow, 4" Equivalent Length LF 2.19$                           210                                               3.50$                                             398                                        1.50$                                             907‐626‐G002

Thermoplastic Detail Stripe, White LF 0.90$                           164                                               7.00$                                             267,938                                0.40$                                             626‐G002

Thermoplastic Detail Stripe, Yellow LF 0.84$                           70                                                 7.00$                                             60,933                                  0.35$                                             626‐G003

Thermoplastic Double Drop Detail Stripe, White LF 0.61$                           20                                                 5.00$                                             122,702                                0.40$                                             626‐G004

Thermoplastic Double Drop Detail Stripe, Yellow LF 0.61$                           80                                                 2.50$                                             58,016                                  0.35$                                             626‐G005

Thermoplastic Legend, Blue‐ADA SF 8.15$                           6                                                   50.00$                                          117                                        6.00$                                             626‐H003

Thermoplastic Legend, Blue‐ADA Handicap Symbol EA 567.12$                       1                                                   1,200.00$                                     13                                          300.00$                                        907‐626‐H001

Thermoplastic Legend, White LF 2.63$                           48                                                 84.00$                                          63,104                                  0.60$                                             626‐H005

Thermoplastic Legend, White SF 5.78$                           13                                                 25.00$                                          10,664                                  0.26$                                             626‐H004

Thermoplastic Legend, Interstate Shield EA 1,284.00$                   2                                                   1,284.00$                                     2                                            1,284.00$                                     907‐626‐H002

Thermoplastic Double Drop Legend, White LF 1.57$                           224                                               6.25$                                             8,772                                    0.85$                                             626‐H002

Thermoplastic Double Drop Legend, White SF 4.14$                           39                                                 10.00$                                          8,042                                    3.00$                                             626‐H001

6" Inverted Profile Thermoplastic Traffic Stripe, Skip White LF 3.00$                           2,500                                           3.00$                                             2,500                                    3.00$                                             907‐624‐A002

6" Inverted Profile Thermoplastic Traffic Stripe, Continuous White LF 4.88$                           2,500                                           6.00$                                             4,188                                    3.00$                                             907‐624‐B002

6" Inverted Profile Thermoplastic Traffic Stripe, Skip Yellow LF 4.00$                           1,394                                           4.00$                                             1,394                                    4.00$                                             907‐624‐C001

6" Inverted Profile Thermoplastic Traffic Stripe, Continuous Yellow LF 4.04$                           1,332                                           6.00$                                             2,500                                    3.00$                                             907‐624‐D002

Inverted Profile Thermoplastic Detail Traffic Stripe, White LF 7.00$                           1,509                                           7.00$                                             1,509                                    7.00$                                             907‐624‐E001

6" Thermoplastic Traffic Stripe, Skip White, 40‐mil min. MI 857.29$                       9                                                   880.00$                                        16                                          825.00$                                        907‐626‐U003

6" Thermoplastic Traffic Stripe, Continuous White, 40‐mil min. MI 1,235.20$                   8                                                   2,000.00$                                     19                                          800.00$                                        907‐626‐V003

6" Thermoplastic Traffic Stripe, Skip Yellow, 40‐mil min. LF 0.75$                           1,000                                           0.75$                                             1,000                                    0.75$                                             907‐626‐W003

6" Thermoplastic Traffic Stripe, Skip Yellow, 40‐mil min. MI 300.00$                       6                                                   300.00$                                        6                                            300.00$                                        907‐626‐W004

6" Thermoplastic Traffic Stripe, Continuous Yellow, 40‐mil min. MI 1,353.85$                   3                                                   2,000.00$                                     18                                          800.00$                                        907‐626‐X003

Thermoplastic Detail Traffic Stripe, White, 4" Equivalent Length, 40‐mil. min. LF 1.00$                           4,221                                           1.00$                                             4,221                                    1.00$                                             907‐626‐Y001

Thermoplastic Detail Traffic Stripe, White, 6" Equivalent Length, 40‐mil. min. LF 1.34$                           712                                               4.20$                                             21,096                                  1.00$                                             907‐626‐Y002

Thermoplastic Detail Traffic Stripe, Yellow, 6" Equivalent Length, 40‐mil. min. LF 1.00$                           372                                               1.00$                                             372                                        1.00$                                             907‐626‐Y004

Thermoplastic Legend, White, 6" Equivalent Length, 40‐mil. min. LF 2.42$                           126                                               5.40$                                             896                                        2.00$                                             907‐626‐Z003

Thermoplastic Legend, White, 6" Equivalent Length, 40‐mil. min. SF 5.00$                           126                                               5.00$                                             126                                        5.00$                                             907‐626‐Z004

Two‐Way Clear Reflective Raised Markers EA 6.91$                           4                                                   220.00$                                        450                                        3.25$                                             627‐B001

Red‐Clear Reflective Raised Markers EA 20.26$                         20                                                 23.00$                                          320                                        4.00$                                             627‐C001

Two‐Way Yellow Reflective Raised Markers EA 5.42$                           31                                                 11.35$                                          131                                        4.16$                                             627‐D001

Chip Seal Reflective Raised Markers. Two‐Way Yellow EA 0.98$                           3,035                                           1.25$                                             12,500                                  0.65$                                             627‐H002

Two‐Way Clear Reflective High Performance Raised Markers EA 2.85$                           18                                                 15.00$                                          22,104                                  1.50$                                             627‐J001

Red‐Clear Reflective High Performance Raised Markers EA 3.01$                           3                                                   60.00$                                          69,225                                  2.05$                                             627‐K001

Two‐Way Yellow Reflective High Performance Raised Markers EA 3.53$                           5                                                   450.00$                                        54,987                                  1.60$                                             627‐L001

One‐Way Clear Reflective High Performance Raised Markers EA 9.65$                           41                                                 9.65$                                             41                                          9.65$                                             627‐M001

One‐Way Yellow Reflective High Performance Raised Markers EA 5.57$                           9                                                   24.13$                                          2,122                                    5.25$                                             627‐N001

Two‐Way Blue Reflective High Performance Raised Markers EA 15.31$                         5                                                   30.00$                                          19                                          6.00$                                             627‐P001

6" Cold Plastic Traffic Stripe, Continuous White LF 3.93$                           1,168                                           4.50$                                             3,896                                    3.50$                                             628‐B001

6" Cold Plastic Traffic Stripe, Skip Yellow LF 3.99$                           194                                               4.50$                                             1,948                                    3.50$                                             628‐C002

6" Cold Plastic Traffic Stripe, Continuous Yellow LF 3.68$                           600                                               4.00$                                             1,486                                    3.50$                                             628‐D002

6" High Performance Cold Plastic Traffic Stripe, Skip White LF 4.93$                           191                                               7.50$                                             7,151                                    2.50$                                             628‐G001
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
6" High Performance Cold Plastic Traffic Stripe, Continuous White LF 5.70$                           194                                               13.00$                                          10,390                                  0.50$                                             628‐H001

6" High Performance Cold Plastic Traffic Stripe, Skip Yellow LF 4.68$                           40                                                 13.00$                                          1,760                                    2.50$                                             628‐I002

6" High Performance Cold Plastic Traffic Stripe, Continuous Yellow LF 5.68$                           120                                               13.00$                                          6,955                                    0.50$                                             628‐J001

High Performance Cold Plastic Detail Stripe, White LF 5.42$                           18                                                 21.65$                                          3,070                                    3.75$                                             628‐K001

High Performance Cold Plastic Detail Stripe, Yellow LF 8.00$                           45                                                 8.00$                                             354                                        8.00$                                             628‐K002

High Performance Cold Plastic Legend, White SF 40.00$                         423                                               40.00$                                          423                                        40.00$                                          628‐L002

Vehicular Impact Attenuator, 50 MPH EA 22,445.00$                 2                                                   25,000.00$                                   2                                            18,335.00$                                   629‐A002

Vehicular Impact Attenuator, 60 MPH EA 28,850.08$                 1                                                   30,765.00$                                   2                                            27,242.69$                                   629‐A004

Vehicular Impact Attenuator, 70 MPH EA 14,895.48$                 1                                                   19,260.00$                                   15                                          14,000.00$                                   629‐A005

Vehicular Impact Attenuator, 55 MPH EA 25,000.00$                 2                                                   25,000.00$                                   2                                            25,000.00$                                   629‐A003

Median Barrier End Section EA 4,430.00$                   2                                                   5,000.00$                                     2                                            3,860.00$                                     629‐B001

Vehicular Impact Attenuator Back‐up Wall EA 1,650.00$                   2                                                   1,650.00$                                     2                                            1,650.00$                                     629‐C001

Standard Roadside Signs, Sheet Aluminum, 0.080" Thickness SF 19.08$                         6                                                   60.00$                                          3,471                                    14.50$                                          630‐A001

Standard Roadside Signs, Sheet Aluminum, 0.125" Thickness SF 19.74$                         13                                                 28.00$                                          14,754                                  16.50$                                          630‐A003

Standard Roadside Signs, Sheet Aluminum, 0.080" Thickness, Overhead Mounted SF 50.31$                         85                                                 87.00$                                          132                                        27.00$                                          630‐A002

Standard Roadside Signs, Sheet Aluminum, 0.125" Thickness, Overhead Mounted SF 39.50$                         64                                                 50.00$                                          64                                          29.00$                                          630‐A004

Interstate Directional Signs, Bolted Extruded Aluminum Panels, Ground Mounted SF 21.73$                         25                                                 40.00$                                          4,847                                    20.00$                                          630‐B002

Interstate Directional Signs, Bolted Extruded Aluminum Panels, Overhead Mounted SF 24.20$                         1,208                                           32.50$                                          4,775                                    21.00$                                          630‐B003

Steel U‐Section Posts, 2.0 lb/ft LF 7.57$                           9                                                   9.35$                                             954                                        5.80$                                             #N/A

Steel U‐Section Posts, 2.0 lb/ft LF 7.54$                           20                                                 7.65$                                             56                                          7.50$                                             630‐C002

Steel U‐Section Posts, 2.0 to 2.5 lb/ft LF 12.37$                         9                                                   72.00$                                          48                                          7.00$                                             #N/A

Steel U‐Section Posts, 3.0 lb/ft LF 8.94$                           10                                                 19.80$                                          3,209                                    7.00$                                             #N/A

Steel U‐Section Posts, 3.0 lb/ft LF 7.68$                           66                                                 12.60$                                          724                                        6.00$                                             630‐C003

Steel U‐Section Posts, 3.0 to 3.5 lb/ft LF 9.59$                           12                                                 26.00$                                          2,447                                    6.72$                                             #N/A

Steel U‐Section Posts, 3.0 to 3.5 lb/ft LF 8.80$                           390                                               8.80$                                             390                                        8.80$                                             #N/A

Square Tube Posts, 4.0 lb/ft LF 37.00$                         24,519                                         37.00$                                          24,519                                  37.00$                                          630‐C001

Structural Steel Beams, S4 x 7.7 LF 44.18$                         60                                                 60.00$                                          131                                        36.85$                                          630‐D002

Structural Steel Beams, W6 x 9 LF 49.57$                         23                                                 85.00$                                          1,015                                    40.00$                                          630‐D008

Structural Steel Beams, W6 x 12 LF 71.00$                         38                                                 92.00$                                          38                                          50.00$                                          630‐D006

Structural Steel Beams, W6 x 15 LF 59.05$                         48                                                 82.80$                                          590                                        51.40$                                          630‐D007

Structural Steel Beams, W8 x 18 LF 59.06$                         34                                                 82.50$                                          348                                        56.54$                                          630‐D009

Structural Steel Beams, W8 x 21 LF 67.89$                         55                                                 76.00$                                          100                                        61.68$                                          630‐D010

Structural Steel Beams, W10 x 22 LF 76.38$                         116                                               77.10$                                          222                                        75.00$                                          630‐D003

Structural Steel Beams, W12 x 26 LF 105.00$                       138                                               105.00$                                        138                                        105.00$                                        630‐D005

Structural Steel Angles & Bars, 3" x 3" x 1/4" Angles LBS 2.33$                           27                                                 5.50$                                             1,050                                    1.50$                                             630‐E002

Structural Steel Angles & Bars, 3 1/2" x 3 1/2" x 1/4" Angles LBS 2.29$                           36                                                 9.46$                                             995                                        1.50$                                             630‐E001

Structural Steel Angles & Bars, 4" x 4" x 5/16" Angles LBS 1.88$                           230                                               3.50$                                             662                                        1.50$                                             630‐E003

Structural Steel Angles & Bars, 7/16" x 2 1/2" Flat Bar LBS 2.35$                           18                                                 23.00$                                          2,803                                    1.50$                                             630‐E004

Delineators, Guard Rail, White EA 18.85$                         7                                                   105.00$                                        854                                        16.00$                                          630‐F006

Delineators, Guard Rail, Yellow EA 18.43$                         5                                                   26.00$                                          399                                        16.00$                                          630‐F007

Delineators, Flexible Post Mounted, Crossover, Type I, Green EA 50.37$                         2                                                   116.00$                                        144                                        30.00$                                          630‐F001

Delineators, Flexible Post Mounted, Crossover, Type I, Yellow EA 47.30$                         2                                                   116.00$                                        180                                        30.00$                                          630‐F002

Delineators, Flexible Post Mounted, Crossover, Type II EA 61.85$                         2                                                   87.00$                                          38                                          40.00$                                          630‐F003

Delineators, Post Mounted, Single White EA 35.57$                         1                                                   350.00$                                        365                                        25.70$                                          630‐F012

Delineators, Post Mounted, Single Yellow EA 38.77$                         1                                                   350.00$                                        456                                        25.70$                                          630‐F013

Delineators, Post Mounted, Double White EA 42.52$                         1                                                   375.00$                                        414                                        30.84$                                          630‐F010

Delineators, Post Mounted, Double Yellow EA 46.85$                         5                                                   80.00$                                          137                                        30.84$                                          630‐F011

Delineators, Surface Mounted, White EA 18.00$                         22                                                 18.00$                                          22                                          18.00$                                          630‐F014

Type 3 Object Markers, OM‐3R,  Post Mounted EA 82.79$                         2                                                   160.00$                                        60                                          65.00$                                          630‐G007

Type 3 Object Markers, OM‐3R or OM‐3L,  Post Mounted EA 79.50$                         1                                                   108.00$                                        48                                          66.67$                                          630‐G005

Type 3 Object Markers, OM‐3L,  Post Mounted EA 84.33$                         1                                                   160.00$                                        60                                          65.00$                                          630‐G003

Type 3 Object Markers, OM‐3R or OM‐3L, 2 Markers Per Post, Post Mounted EA 78.00$                         4                                                   78.00$                                          4                                            78.00$                                          630‐G006

Type 3 Object Markers, OM‐3R or OM‐3L EA 76.15$                         4                                                   78.00$                                          16                                          75.00$                                          630‐G004

Metal Overhead Sign Supports, Assembly No. 1 LS 189,500.00$               1                                                   194,000.00$                                1                                            185,000.00$                                630‐I002

Metal Overhead Sign Supports, Assembly No. 1, Contractor Designed LS 134,857.27$               1                                                   261,000.00$                                1                                            85,326.17$                                   630‐I003

Metal Overhead Sign Supports, Assembly No. 2 LS 124,500.00$               1                                                   135,000.00$                                1                                            114,000.00$                                630‐I014

Metal Overhead Sign Supports, Assembly No. 2, Contractor Designed LS 135,169.22$               1                                                   256,000.00$                                1                                            94,000.00$                                   630‐I015

Metal Overhead Sign Supports, Assembly No. 3 LS 187,500.00$               1                                                   200,000.00$                                1                                            175,000.00$                                630‐I019

Metal Overhead Sign Supports, Assembly No. 3, Contractor Designed LS 89,591.53$                 1                                                   104,000.00$                                1                                            79,000.00$                                   630‐I020

Metal Overhead Sign Supports, Assembly No. 4 LS 123,000.00$               1                                                   125,000.00$                                1                                            121,000.00$                                630‐I021

Metal Overhead Sign Supports, Assembly No. 4, Contractor Designed LS 91,116.53$                 1                                                   108,345.00$                                1                                            82,000.00$                                   630‐I022

Metal Overhead Sign Supports, Assembly No. 5 LS 147,500.00$               1                                                   150,000.00$                                1                                            145,000.00$                                630‐I023

Metal Overhead Sign Supports, Assembly No. 5, Contractor Designed LS 94,498.87$                 1                                                   112,000.00$                                1                                            78,000.00$                                   630‐I024

Metal Overhead Sign Supports, Assembly No. 6, Contractor Designed LS 93,698.87$                 1                                                   111,000.00$                                1                                            80,000.00$                                   630‐I025

Metal Overhead Sign Supports, Assembly No. 7, Contractor Designed LS 111,615.68$               1                                                   142,000.00$                                1                                            86,000.00$                                   630‐I026

Metal Overhead Sign Supports, Assembly No. 8, Contractor Designed LS 106,170.84$               1                                                   125,000.00$                                1                                            86,354.20$                                   630‐I027

Metal Overhead Sign Supports, Assembly No. 9, Contractor Designed LS 90,442.81$                 1                                                   102,000.00$                                1                                            81,214.07$                                   630‐I028

Metal Overhead Sign Supports, Assembly No. 10, Contractor Designed LS 89,298.87$                 1                                                   97,000.00$                                   1                                            79,000.00$                                   630‐I004

Metal Overhead Sign Supports, Assembly No. 11, Contractor Designed LS 135,803.52$               1                                                   197,000.00$                                1                                            81,000.00$                                   630‐I005

Metal Overhead Sign Supports, Assembly No. 12, Contractor Designed LS 98,485.39$                 1                                                   108,970.77$                                1                                            88,000.00$                                   630‐I006

Metal Overhead Sign Supports, Assembly No. 13, Contractor Designed LS 97,500.00$                 1                                                   97,500.00$                                   1                                            97,500.00$                                   630‐I007

Metal Overhead Sign Supports, Assembly No. 14, Contractor Designed LS 98,500.00$                 1                                                   98,500.00$                                   1                                            98,500.00$                                   630‐I008

Metal Overhead Sign Supports, Assembly No. 15, Contractor Designed LS 81,000.00$                 1                                                   81,000.00$                                   1                                            81,000.00$                                   630‐I009

Metal Overhead Sign Supports, Assembly No. 16, Contractor Designed LS 106,000.00$               1                                                   106,000.00$                                1                                            106,000.00$                                630‐I010

Metal Overhead Sign Supports, Assembly No. 17, Contractor Designed LS 82,000.00$                 1                                                   82,000.00$                                   1                                            82,000.00$                                   630‐I011

Metal Overhead Sign Supports, Assembly No. 18, Contractor Designed LS 77,000.00$                 1                                                   77,000.00$                                   1                                            77,000.00$                                   630‐I012

Metal Overhead Sign Supports, Assembly No. LS 85,125.00$                 1                                                   222,000.00$                                1                                            33,000.00$                                   630‐I001

Metal Overhead Sign Supports, Assembly No. 19, Contractor Designed LS 113,000.00$               1                                                   113,000.00$                                1                                            113,000.00$                                630‐I013

Metal Overhead Sign Supports, Assembly No. 20, Contractor Designed LS 138,000.00$               1                                                   138,000.00$                                1                                            138,000.00$                                630‐I016

Metal Overhead Sign Supports, Assembly No. 21, Contractor Designed LS 112,000.00$               1                                                   112,000.00$                                1                                            112,000.00$                                630‐I017

Metal Overhead Sign Supports, Assembly No. 22, Contractor Designed LS 112,000.00$               1                                                   112,000.00$                                1                                            112,000.00$                                630‐I018

Welded & Seamless Steel Pipe Posts, 3" LF 40.69$                         15                                                 55.00$                                          506                                        35.00$                                          630‐K002

Welded & Seamless Steel Pipe Posts, 3 1/2" LF 44.81$                         14                                                 55.00$                                          325                                        40.00$                                          630‐K001

Welded & Seamless Steel Pipe Posts, 4" LF 50.48$                         15                                                 65.00$                                          1,167                                    45.00$                                          630‐K003

Welded & Seamless Steel Pipe Posts, 5" LF 56.80$                         50                                                 58.00$                                          143                                        55.40$                                          630‐K004

Pedestal Sign Support, Assembly, Contractor Designed LS 55,199.13$                 1                                                   56,600.00$                                   1                                            53,798.26$                                   #N/A

Pedestal Sign Support, Assembly, Contractor Designed LS 55,199.13$                 1                                                   56,600.00$                                   1                                            53,798.26$                                   #N/A

Pedestal Sign Support, Assembly, Contractor Designed LS 62,180.50$                 1                                                   64,510.00$                                   1                                            59,851.00$                                   #N/A

Pedestal Sign Support, Assembly, Contractor Designed LS 58,302.75$                 1                                                   64,510.00$                                   1                                            53,798.26$                                   #N/A

Pedestal Sign Support, Assembly, Contractor Designed LS 64,510.00$                 1                                                   64,510.00$                                   1                                            64,510.00$                                   #N/A

Pedestal Sign Support, Assembly, Contractor Designed LS 64,510.00$                 1                                                   64,510.00$                                   1                                            64,510.00$                                   #N/A

Pedestal Sign Support, Assembly, Contractor Designed LS 64,510.00$                 1                                                   64,510.00$                                   1                                            64,510.00$                                   #N/A

Pedestal Sign Support, Assembly No 1 LS 30,750.00$                 1                                                   32,500.00$                                   1                                            29,000.00$                                   #N/A

Pedestal Sign Support, Assembly No 2 LS 30,750.00$                 1                                                   32,500.00$                                   1                                            29,000.00$                                   #N/A

Pedestal Sign Support, Assembly No 3 LS 24,500.00$                 1                                                   32,500.00$                                   1                                            16,500.00$                                   #N/A

Pedestal Sign Support, Assembly, Contractor Designed LS 59,496.00$                 1                                                   59,496.00$                                   1                                            59,496.00$                                   #N/A

Remove and Reset Signs, Ground Mounted on Round Post(s) EA 643.09$                       1                                                   650.00$                                        30                                          572.00$                                        907‐630‐O007

Remove and Reset Sign Assembly EA 1,347.50$                   1                                                   2,110.00$                                     7                                            225.00$                                        907‐630‐O001

Remove and Reset Sign, All Sizes EA 1,177.50$                   1                                                   13,000.00$                                   49                                          100.00$                                        907‐630‐O004

Remove and Reset Sign, 1 U‐post EA 135.56$                       12                                                 180.00$                                        15                                          100.00$                                        907‐630‐O002

Remove and Reset Sign, 2 U‐post EA 195.00$                       2                                                   195.00$                                        2                                            195.00$                                        907‐630‐O003

Remove and Reset Signs, Post Mounted EA 572.00$                       1                                                   572.00$                                        1                                            572.00$                                        907‐630‐O008

Remove and Reset Signs, Ground Mounted EA 6,367.60$                   1                                                   6,580.00$                                     23                                          3,150.00$                                     907‐630‐O006

Remove and Reset Sign, Overhead Sign SF 23.75$                         3,446                                           27.50$                                          3,446                                    20.00$                                          907‐630‐O005

Roadside Directional Signs, Sheet Aluminum, 0.125" Thickness, Ground Mounted SF 463.85$                       2                                                   540.00$                                        11                                          450.00$                                        907‐630‐PP002

Flowable Fill, Excavatable CY 265.14$                       16                                                 500.00$                                        1,350                                    175.00$                                        612‐A001

Flowable Fill, Non‐Excavatable CY 211.35$                       3                                                   960.00$                                        490                                        150.00$                                        612‐B001

Vehicle Loop Assemblies LF 11.43$                         24                                                 32.00$                                          9,054                                    8.95$                                             640‐A001

Shielded Cable, AWG #18, 4 Conductor LF 1.77$                           100                                               8.00$                                             1,749                                    1.15$                                             640‐B004

Shielded Cable LF 2.44$                           2,085                                           3.50$                                             2,306                                    1.27$                                             640‐B001

Shielded Cable, 4 Conductor LF 1.14$                           1,859                                           1.25$                                             2,110                                    1.05$                                             640‐B002

Shielded Cable, AWG #14, 2 Conductor LF 1.27$                           800                                               2.90$                                             3,804                                    1.05$                                             640‐B003

Equipment Cabinet, Type B EA 5,213.24$                   1                                                   10,132.50$                                   52                                          2,786.75$                                     660‐A003

Equipment Cabinet, Type C EA 10,292.54$                 1                                                   19,782.50$                                   4                                            7,168.00$                                     660‐A004

Equipment Cabinet, Type A EA 3,860.00$                   1                                                   5,000.00$                                     4                                            1,700.00$                                     660‐A002

Cabinet Modifications EA 2,195.51$                   3                                                   3,900.00$                                     64                                          1,711.00$                                     660‐B001

Loop Detector Amplifier, 4 Channel EA 508.33$                       1                                                   595.00$                                        2                                            465.00$                                        640‐C002

Loop Detector Amplifier, Card Rack Mounted, 4 Channel EA 491.33$                       2                                                   660.00$                                        9                                            236.00$                                        640‐C005

Traffic Signal Equipment Pole, Type II, 17' Shaft, 50' Arm EA 11,842.41$                 1                                                   23,500.00$                                   4                                            1,200.00$                                     634‐A020
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Traffic Signal Equipment Pole, Type II, 17' Shaft, 30' Arm EA 8,105.19$                   1                                                   19,000.00$                                   2                                            1,200.00$                                     634‐A014

Traffic Signal Equipment Pole, Type II, 17' Shaft, 40' Arm EA 7,851.92$                   1                                                   19,000.00$                                   2                                            1,200.00$                                     634‐A016

Traffic Signal Equipment Pole, Type II, 17' Shaft, 55' Arm EA 15,014.21$                 1                                                   24,000.00$                                   5                                            8,195.00$                                     634‐A021

Traffic Signal Equipment Pole, Type II, 17' Shaft, 60' Arm EA 10,996.58$                 1                                                   14,175.00$                                   3                                            1,250.00$                                     634‐A022

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 35' Arm EA 10,974.63$                 1                                                   20,000.00$                                   2                                            6,949.25$                                     634‐A113

Traffic Signal Equipment Pole, Type II, 17' Shaft, 35' Arm EA 8,552.05$                   3                                                   8,781.50$                                     3                                            8,322.59$                                     634‐A015

Traffic Signal Equipment Pole, Type II, 17' Shaft, 45' Arm EA 9,703.68$                   1                                                   17,852.50$                                   3                                            6,440.00$                                     634‐A017

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 50' Arm EA 13,273.42$                 1                                                   23,500.00$                                   3                                            9,525.00$                                     634‐A129

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 55' Arm EA 14,549.44$                 1                                                   25,550.00$                                   4                                            8,803.08$                                     634‐A133

Traffic Signal Equipment Pole, Type II, 17' Shaft, 65' Arm EA 11,873.60$                 1                                                   14,458.00$                                   1                                            8,835.00$                                     634‐A023

Traffic Signal Equipment Pole, Type II, 17' Shaft, 70' Arm EA 10,557.60$                 1                                                   11,798.00$                                   3                                            9,925.00$                                     634‐A024

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 60' Arm EA 14,392.25$                 1                                                   15,150.00$                                   2                                            12,419.00$                                   634‐A138

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 40' Arm EA 11,109.00$                 1                                                   17,000.00$                                   5                                            7,315.00$                                     634‐A119

Traffic Signal Equipment Pole, Type III, 17' Shaft, 30' & 45' Arms EA 8,650.00$                   1                                                   8,650.00$                                     1                                            8,650.00$                                     634‐A065

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 30' & 55' Arms EA 12,815.00$                 1                                                   12,815.00$                                   1                                            12,815.00$                                   634‐A106

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 45' & 50' Arms EA 13,086.67$                 1                                                   13,130.00$                                   2                                            13,000.00$                                   634‐A120

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 30' Arm EA 13,864.01$                 1                                                   18,000.00$                                   3                                            7,200.05$                                     634‐A107

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 45' Arm EA 11,788.08$                 1                                                   19,000.00$                                   4                                            8,005.00$                                     634‐A124

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 65' Arm EA 14,197.67$                 1                                                   15,000.00$                                   2                                            12,593.00$                                   634‐A140

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 70' Arm EA 16,075.00$                 1                                                   17,000.00$                                   1                                            15,150.00$                                   634‐A141

Traffic Signal Equipment Pole, Type VI, 8' Shaft EA 1,115.76$                   2                                                   1,292.00$                                     3                                            991.45$                                        634‐A170

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 40' & 50' Arms EA 13,000.00$                 1                                                   13,000.00$                                   1                                            13,000.00$                                   634‐A116

Traffic Signal Equipment Pole, Type V, 14' Shaft EA 1,230.00$                   2                                                   1,230.00$                                     2                                            1,230.00$                                     634‐A165

Traffic Signal Equipment Pole, Type III, 17' Shaft, 55' & 70' Arms EA 17,030.00$                 1                                                   17,030.00$                                   1                                            17,030.00$                                   634‐A087

Traffic Signal Equipment Pole, Type 1, 30' Shaft EA 5,700.00$                   4                                                   5,700.00$                                     4                                            5,700.00$                                     634‐A002

Traffic Signal Equipment Pole, Type III, 17' Shaft, 45' & 55' Arms EA 11,755.00$                 1                                                   11,755.00$                                   1                                            11,755.00$                                   634‐A078

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 40' & 60' Arms EA 18,000.00$                 1                                                   18,000.00$                                   1                                            18,000.00$                                   634‐A118

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 45' & 55' Arms EA 18,000.00$                 1                                                   18,000.00$                                   1                                            18,000.00$                                   634‐A121

Traffic Signal Equipment Pole, Type III, 17' Shaft, 60' & 65' Arms EA 14,507.50$                 1                                                   15,465.00$                                   1                                            13,550.00$                                   634‐A089

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 80' Arm EA 12,997.71$                 4                                                   12,997.71$                                   4                                            12,997.71$                                   634‐A143

Traffic Signal Equipment Pole, Type III, 17' Shaft, 30' & 35' Arms EA 8,829.75$                   1                                                   8,829.75$                                     1                                            8,829.75$                                     634‐A063

Traffic Signal Equipment Pole, Type III, 17' Shaft, 50' & 55' Arms EA 11,555.00$                 1                                                   11,555.00$                                   1                                            11,555.00$                                   634‐A081

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 55' & 55' Arms EA 17,770.00$                 1                                                   17,770.00$                                   1                                            17,770.00$                                   634‐A130

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 75' Arm EA 15,946.00$                 1                                                   19,734.00$                                   2                                            14,052.00$                                   634‐A142

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 45' & 60' Arms EA 18,000.00$                 1                                                   18,000.00$                                   1                                            18,000.00$                                   634‐A122

Traffic Signal Equipment Pole, Type III, 17' Shaft, 45' & 60' Arms EA 11,685.00$                 1                                                   11,685.00$                                   1                                            11,685.00$                                   634‐A079

Traffic Signal Equipment Pole, Type III, 17' Shaft, 45' & 45' Arms EA 2,000.00$                   1                                                   2,000.00$                                     1                                            2,000.00$                                     634‐A076

Traffic Signal Equipment Pole, Type II, 17' Shaft, 80' Arm EA 19,952.70$                 1                                                   19,952.70$                                   1                                            19,952.70$                                   634‐A026

Traffic Signal Equipment Pole, Type III, 17' Shaft, 30' & 30' Arms EA 8,588.50$                   1                                                   8,588.50$                                     1                                            8,588.50$                                     634‐A062

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 50' & 65' Arms EA 16,570.00$                 1                                                   16,570.00$                                   1                                            16,570.00$                                   634‐A127

Traffic Signal Equipment Pole, Type II, 17' Shaft, 75' Arm EA 12,790.00$                 1                                                   12,790.00$                                   1                                            12,790.00$                                   634‐A025

Traffic Signal Equipment Pole, Type III, 17' Shaft, 45' & 50' Arms EA 24,849.42$                 1                                                   24,849.42$                                   1                                            24,849.42$                                   634‐A077

Traffic Signal Equipment Pole, Type II, 22' Shaft, 80' Arm EA 7,892.00$                   2                                                   17,480.00$                                   3                                            1,500.00$                                     634‐A048

Traffic Signal Equipment Pole, Type II, 22' Shaft, 40' Arm EA 10,235.00$                 2                                                   10,235.00$                                   2                                            10,235.00$                                   634‐A040

Traffic Signal Equipment Pole, Type II, 22' Shaft, 50' Arm EA 7,700.00$                   3                                                   7,700.00$                                     3                                            7,700.00$                                     634‐A042

Traffic Signal Equipment Pole, Type II, 22' Shaft, 55' Arm EA 9,400.00$                   1                                                   9,400.00$                                     1                                            9,400.00$                                     634‐A043

Traffic Signal Equipment Pole, Type II, 22' Shaft, 65' Arm EA 10,500.00$                 3                                                   10,500.00$                                   3                                            10,500.00$                                   634‐A045

Traffic Signal Equipment Pole, Type II, 22' Shaft, 70' Arm EA 11,500.00$                 3                                                   11,500.00$                                   3                                            11,500.00$                                   634‐A046

Traffic Signal Equipment Pole, Type II, 22' Shaft, 75' Arm EA 13,000.00$                 5                                                   13,000.00$                                   5                                            13,000.00$                                   634‐A047

Traffic Signal Equipment Pole, Type II, 22' Shaft, 85' Arm EA 16,000.00$                 1                                                   16,000.00$                                   1                                            16,000.00$                                   634‐A049

Traffic Signal Equipment Pole, Type II, 22' Shaft, 90' Arm EA 16,000.00$                 2                                                   16,000.00$                                   2                                            16,000.00$                                   634‐A050

Traffic Signal Equipment Pole, Type II, 22' Shaft, 95' Arm EA 17,000.00$                 7                                                   17,000.00$                                   7                                            17,000.00$                                   634‐A051

Traffic Signal Equipment Pole, Type IV, 40' Shaft, 80' Arm EA 19,000.00$                 2                                                   19,000.00$                                   2                                            19,000.00$                                   634‐A160

Traffic Signal Equipment Pole, Type IV, 40' Shaft, 85' Arm EA 19,000.00$                 1                                                   19,000.00$                                   1                                            19,000.00$                                   634‐A161

Traffic Signal Equipment Pole, Type IV, 40' Shaft, 95' Arm EA 21,000.00$                 1                                                   21,000.00$                                   1                                            21,000.00$                                   634‐A163

Traffic Signal Equipment Pole, Type II, 22' Shaft, 35' Arm EA 6,800.00$                   1                                                   6,800.00$                                     1                                            6,800.00$                                     634‐A039

Traffic Signal Equipment Pole, Type II, 22' Shaft, 60' Arm EA 10,400.00$                 2                                                   10,400.00$                                   2                                            10,400.00$                                   634‐A044

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 85' Arm EA 13,376.00$                 2                                                   13,376.00$                                   2                                            13,376.00$                                   634‐A144

Traffic Signal Equipment Pole, Type IV, 40' Shaft, 50' Arm EA 10,300.00$                 1                                                   10,300.00$                                   1                                            10,300.00$                                   634‐A154

Traffic Signal Equipment Pole, Type II, 17' Shaft, 85' Arm EA 24,759.00$                 2                                                   24,759.00$                                   2                                            24,759.00$                                   634‐A027

Traffic Signal Equipment Pole, Type IV, 40' Shaft, 35' & 40' Arms EA 9,225.00$                   1                                                   9,225.00$                                     1                                            9,225.00$                                     634‐A150

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 60' & 70' Arms EA 19,066.00$                 1                                                   19,066.00$                                   1                                            19,066.00$                                   634‐A137

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 55' & 60' Arms EA 16,570.00$                 2                                                   16,570.00$                                   2                                            16,570.00$                                   634‐A131

Traffic Signal Equipment Pole, Type IV, 30' Shaft, 60' & 65' Arms EA 17,122.00$                 1                                                   17,122.00$                                   1                                            17,122.00$                                   634‐A136

Traffic Signal Equipment Pole Shaft Extension, 10‐foot, Video Camera Mount EA 2,208.88$                   1                                                   2,797.00$                                     18                                          1,160.00$                                     634‐B001

Pole Foundations, 36" Diameter CY 661.62$                       3                                                   1,000.00$                                     96                                          492.15$                                        634‐C003

Pole Foundations, 24" Diameter CY 1,281.25$                   1                                                   2,209.00$                                     2                                            486.00$                                        634‐C001

Pole Foundations, 30" Diameter CY 720.99$                       4                                                   1,400.00$                                     31                                          100.00$                                        634‐C002

Pole Foundations, 48" Diameter CY 810.00$                       126                                               810.00$                                        126                                        810.00$                                        634‐C004

Slip Casing, 36" Diameter LF 29.58$                         9                                                   67.00$                                          120                                        10.00$                                          634‐D003

Slip Casing, 48" Diameter LF 67.00$                         9                                                   67.00$                                          9                                            67.00$                                          634‐D004

Camera Pole with Foundation, 50' Pole EA 7,903.00$                   1                                                   22,093.00$                                   26                                          6,415.00$                                     634‐E001

Camera Pole with Foundation, 80' Pole EA 33,780.00$                 1                                                   33,975.00$                                   2                                            33,390.00$                                   634‐E004

Detector Pole with Foundation, 35' Pole EA 4,985.09$                   1                                                   6,300.00$                                     24                                          4,690.00$                                     634‐F002

Detector Pole with Foundation, 20' Pole EA 1,945.00$                   2                                                   2,240.00$                                     2                                            1,650.00$                                     634‐F001

Traffic Signal Heads, Type 1A EA 1,447.50$                   2                                                   1,447.50$                                     2                                            1,447.50$                                     635‐A007

Traffic Signal Heads, Type 1  LED EA 848.34$                       6                                                   1,060.00$                                     132                                        700.00$                                        635‐A004

Traffic Signal Heads, Type 2  LED EA 744.48$                       3                                                   1,250.00$                                     47                                          660.00$                                        635‐A010

Traffic Signal Heads, Type 3  LED EA 1,117.84$                   1                                                   1,516.00$                                     21                                          950.00$                                        635‐A027

Traffic Signal Heads, Type 5  LED EA 1,297.50$                   2                                                   1,380.00$                                     2                                            1,215.00$                                     635‐A040

Traffic Signal Heads, Type 5R  LED EA 1,380.00$                   1                                                   1,380.00$                                     1                                            1,380.00$                                     635‐A044

Traffic Signal Heads, Type 7  LED EA 1,414.09$                   3                                                   1,585.00$                                     8                                            1,350.00$                                     635‐A048

Traffic Signal Heads, Type 4  LED EA 1,084.00$                   2                                                   1,100.00$                                     3                                            1,060.00$                                     635‐A035

Traffic Signal Heads, Type 1A LED EA 1,700.00$                   8                                                   1,700.00$                                     8                                            1,700.00$                                     635‐A008

Traffic Signal Heads, Type 3L, LED EA 1,240.00$                   2                                                   1,380.00$                                     3                                            1,160.00$                                     635‐A032

Traffic Signal Heads, Type 2L LED EA 752.73$                       2                                                   900.00$                                        9                                            720.00$                                        635‐A018

Traffic Signal Heads, Type 4R  LED EA 1,200.00$                   5                                                   1,200.00$                                     5                                            1,200.00$                                     635‐A038

Traffic Signal Heads, Type 2 FYA LED EA 1,386.59$                   2                                                   1,700.00$                                     21                                          1,040.00$                                     635‐A012

Traffic Signal Heads, Type 2A FYA LED EA 2,600.00$                   2                                                   2,600.00$                                     2                                            2,600.00$                                     635‐A015

Signal Stop Bar Radar Detection, 1 Sensor, Type 1 EA 8,472.50$                   3                                                   9,875.00$                                     4                                            6,925.00$                                     641‐A001

Signal Advanced Radar Detection EA 9,472.13$                   1                                                   10,344.25$                                   2                                            8,595.00$                                     #N/A

Signal Advanced Radar Detection, 1 Sensor, Type 1 EA 25,950.76$                 1                                                   52,706.16$                                   36                                          7,750.00$                                     641‐B001

ITS Radar Detection, 1 Sensor EA 7,400.00$                   2                                                   7,400.00$                                     2                                            7,400.00$                                     641‐C001

Signal Radar Detection Training EA 3,933.55$                   1                                                   5,523.00$                                     1                                            3,136.25$                                     #N/A

Solid State Traffic Actuated Controllers EA 19,676.82$                 1                                                   24,035.00$                                   6                                            13,290.00$                                   #N/A

Solid State Traffic Actuated Controllers EA 4,800.00$                   6                                                   4,800.00$                                     6                                            4,800.00$                                     #N/A

Solid State Traffic Actuated Controllers, Type 8A EA 17,599.95$                 1                                                   24,035.00$                                   10                                          11,773.00$                                   632‐D007

Solid State Traffic Actuated Controllers EA 12,488.75$                 1                                                   14,360.00$                                   3                                            11,865.00$                                   #N/A

Solid State Traffic Actuated Controllers, Type 8M EA 5,206.25$                   1                                                   14,000.00$                                   3                                            2,275.00$                                     632‐D008

Solid State Traffic Actuated Controllers EA 18,139.39$                 1                                                   24,035.00$                                   16                                          15,153.00$                                   #N/A

GPS Clock System EA 1,620.00$                   1                                                   1,620.00$                                     1                                            1,620.00$                                     632‐I001

Closed Loop On‐Street Master System EA 28,062.50$                 1                                                   30,000.00$                                   1                                            26,125.00$                                   #N/A

Closed Loop On‐Street Master System EA 34,244.00$                 1                                                   34,244.00$                                   1                                            34,244.00$                                   #N/A

Optical Detector EA 795.87$                       4                                                   849.00$                                        12                                          720.00$                                        #N/A

Optical Detector EA 821.66$                       4                                                   1,000.00$                                     37                                          510.00$                                        639‐B001

Optical Detector Cable LF 2.09$                           598                                               2.45$                                             3,862                                    1.40$                                             #N/A

Optical Detector Cable LF 1.59$                           710                                               2.00$                                             7,045                                    1.08$                                             639‐E001

Phase Selector, 4 Channel EA 3,097.00$                   1                                                   3,575.00$                                     3                                            2,916.00$                                     #N/A

Phase Selector, 4 Channel EA 3,630.17$                   1                                                   4,004.75$                                     10                                          3,000.00$                                     #N/A

Confirmation Light EA 818.65$                       12                                                 818.65$                                        12                                          818.65$                                        #N/A

Rotating Beacon EA 378.00$                       6                                                   378.00$                                        6                                            378.00$                                        #N/A

Flasher Assembly EA 2,404.77$                   2                                                   4,661.00$                                     51                                          1,725.00$                                     638‐A001

Flashing Assembly, Be Prepared to Stop When Flashing  EA 3,478.65$                   4                                                   4,134.25$                                     7                                            2,705.00$                                     638‐A003

Flashing Assembly, Advanced Warning  EA 2,803.50$                   3                                                   3,570.00$                                     7                                            2,475.00$                                     638‐A002

Removal of Existing Traffic Signal Equipment LS 17,283.35$                 1                                                   105,000.00$                                1                                            2,165.00$                                     647‐A001

Pullbox Enclosure, Type 1 EA 352.94$                       2                                                   520.00$                                        11                                          270.00$                                        637‐A001

Pullbox Enclosure, Type 3 EA 854.27$                       1                                                   1,200.00$                                     12                                          575.00$                                        637‐A003

Pullbox Enclosure, Type 4 EA 862.09$                       1                                                   1,767.00$                                     173                                        732.00$                                        637‐A004

Pullbox Enclosure, Type 5 EA 1,203.04$                   1                                                   3,450.00$                                     187                                        832.11$                                        637‐A005
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Pullbox Enclosure, Type 2 EA 577.38$                       1                                                   1,000.00$                                     179                                        250.00$                                        637‐A002

Radio Interconnect, Installed in New Controller Cabinet EA 5,960.78$                   1                                                   9,350.00$                                     3                                            4,825.00$                                     662‐A001

Radio Interconnect, Broadband, Short Range EA 2,724.50$                   2                                                   2,900.00$                                     18                                          2,705.00$                                     662‐D002

Radio Interconnect, Broadband, Long Range EA 10,570.00$                 2                                                   10,570.00$                                   2                                            10,570.00$                                   662‐D001

Radio Interconnect, TVBR, Short Range EA 8,414.80$                   2                                                   8,485.00$                                     8                                            8,134.00$                                     662‐E001

Video Detection System, 1 Sensor, Type 2 EA 6,115.80$                   2                                                   7,200.00$                                     13                                          3,875.00$                                     643‐A003

Multi‐Sensor Detection System, 1 Sensor EA 12,288.01$                 2                                                   14,000.00$                                   12                                          8,600.00$                                     643‐D001

On Street Video Equipment, Fixed Type EA 2,329.38$                   2                                                   5,200.00$                                     104                                        1,955.00$                                     907‐650‐A002

On Street Video Equipment, PTZ Type EA 6,264.59$                   1                                                   12,000.00$                                   44                                          5,025.00$                                     907‐650‐A003

Magnetometer Detection System EA 1.00$                           2                                                   1.00$                                             2                                            1.00$                                             642‐A001

Magnetometer Detection System Component, Repeater EA 2,403.60$                   2                                                   3,180.80$                                     2                                            1,995.00$                                     642‐B009

Magnetometer Detection System Component, Extension Card EA 550.00$                       1                                                   550.00$                                        1                                            550.00$                                        642‐B007

Magnetometer Detection System Component, Wireless Detection Sensor EA 770.57$                       4                                                   1,176.00$                                     65                                          748.00$                                        642‐B011

Magnetometer Detection System Component, 24‐foot Fiberglass Pole EA 1,780.00$                   2                                                   1,780.00$                                     2                                            1,780.00$                                     642‐B003

Magnetometer Detection System Component, External Card System EA 515.00$                       2                                                   515.00$                                        2                                            515.00$                                        642‐B008

Magnetometer Detection System Component, SPP Digital Radio EA 1,974.67$                   2                                                   2,935.00$                                     2                                            693.00$                                        642‐B010

Magnetometer Detection System Component, Access Point Controller Card EA 4,085.32$                   1                                                   5,229.28$                                     2                                            3,585.00$                                     642‐B005

Magnetometer Detection System Component, EA 215.50$                       2                                                   430.00$                                        2                                            1.00$                                             642‐B001

Traffic Sign, Encapsulated Lens SF 36.50$                         8                                                   67.35$                                          38                                          30.00$                                          653‐A001

Street Name Sign, Encapsulated Lens SF 73.21$                         23                                                 133.42$                                        238                                        10.00$                                          653‐B001

Illuminated Street Name Sign EA 3,000.00$                   4                                                   3,000.00$                                     4                                            3,000.00$                                     646‐B001

Uninterruptable Power Supply EA 8,893.33$                   2                                                   10,000.00$                                   4                                            8,640.00$                                     633‐A001

Highway Advisory Radio System EA 99,500.00$                 5                                                   99,500.00$                                   5                                            99,500.00$                                   907‐655‐A001

Highway Advisory Radio Flashing Beacon EA 32,355.00$                 14                                                 32,355.00$                                   14                                          32,355.00$                                   907‐655‐B001

Highway Advisory Radio System Software and Server LS 56,755.00$                 1                                                   56,755.00$                                   1                                            56,755.00$                                   907‐655‐C001

Dynamic Message Sign, Type 1 EA 138,320.50$               2                                                   150,000.00$                                4                                            133,886.00$                                656‐A001

Dynamic Message Sign, Type 2 EA 113,422.09$               1                                                   121,046.08$                                5                                            107,100.00$                                656‐A002

Dynamic Message Sign, Type 3 EA 33,631.75$                 1                                                   34,117.00$                                   4                                            33,120.00$                                   656‐A003

Dynamic Message Sign Training EA 3,694.80$                   1                                                   5,200.00$                                     1                                            2,189.59$                                     #N/A

Fiber Optic Cable, 72 SM LF 1.91$                           3,890                                           6.63$                                             273,930                                1.33$                                             907‐661‐A004

Fiber Optic Cable, 12 SM LF 2.77$                           140                                               4.00$                                             5,195                                    2.74$                                             907‐661‐A002

Fiber Optic Drop Cable, 12 SM LF 1.81$                           15                                                 35.00$                                          31,640                                  1.08$                                             907‐661‐B002

Fiber Optic Video Drop Cable, 12 Fiber LF 4.00$                           325                                               4.00$                                             325                                        4.00$                                             #N/A

Network Switch, Type A EA 1,985.60$                   1                                                   3,500.00$                                     116                                        1,549.39$                                     907‐663‐A001

Network Switch, Type B EA 2,877.51$                   1                                                   4,197.75$                                     16                                          2,700.00$                                     907‐663‐A002

Network Switch, Type C EA 109,977.50$               1                                                   130,000.00$                                2                                            102,010.00$                                907‐663‐A003

Network Switch, Type D EA 9,923.00$                   1                                                   11,185.00$                                   4                                            4,875.00$                                     907‐663‐A004

Network Switch, Type E EA 22,678.25$                 1                                                   24,330.00$                                   2                                            19,883.00$                                   907‐663‐A005

Terminal Server EA 1,125.91$                   1                                                   1,550.00$                                     37                                          1,080.00$                                     907‐663‐B001

Category 6 Cable, Installed in Conduit LF 1.20$                           1,005                                           2.60$                                             6,765                                    0.63$                                             907‐663‐D001

Cellular Modem EA 2,319.50$                   1                                                   4,598.00$                                     3                                            1,560.00$                                     907‐663‐C001

Traffic Management Center Modifications LS 88,572.39$                 1                                                   192,840.00$                                1                                            2,965.00$                                     907‐659‐A001

Traffic Management Center Modifications ‐ Training LS 12,440.08$                 1                                                   27,710.00$                                   1                                            1.00$                                             907‐659‐C001

Communications Node EA 150,000.00$               1                                                   150,000.00$                                1                                            150,000.00$                                907‐664‐A001

Communications Hut EA 58,565.00$                 1                                                   59,335.00$                                   2                                            58,180.00$                                   #N/A

Communications Node Training LS 40,000.00$                 1                                                   40,000.00$                                   1                                            40,000.00$                                   907‐664‐E001

Communications Node Equipment Installation and Configuration EA 54,780.00$                 2                                                   56,990.00$                                   2                                            52,570.00$                                   907‐664‐C001

Video Encoder EA 2,535.26$                   1                                                   6,900.00$                                     16                                          2,220.00$                                     665‐A001

Central Management Signal Control Software EA 58,922.50$                 1                                                   65,605.00$                                   1                                            52,240.00$                                   #N/A

Roadway Weather Information System EA 38,766.67$                 1                                                   40,500.00$                                   2                                            37,900.00$                                   907‐664‐A002

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 10, 2 Conductor LF 2.62$                           1,030                                           3.50$                                             1,785                                    1.80$                                             636‐B005

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 12, 4 Conductor LF 1.72$                           2,253                                           2.25$                                             3,915                                    1.57$                                             636‐B008

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 12, 5 Conductor LF 1.86$                           745                                               1.90$                                             4,060                                    1.85$                                             636‐B009

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 14, 3 Conductor LF 1.08$                           4,506                                           1.08$                                             4,506                                    1.08$                                             636‐B014

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 14, 4 Conductor LF 1.40$                           956                                               1.60$                                             3,905                                    1.35$                                             636‐B015

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 14, 5 Conductor LF 1.40$                           211                                               4.00$                                             2,952                                    1.00$                                             636‐B016

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 14, 7 Conductor LF 6.80$                           185                                               6.80$                                             185                                        6.80$                                             636‐B017

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 8, 2 Conductor LF 5.26$                           89                                                 13.20$                                          841                                        2.30$                                             636‐B028

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 8, 3 Conductor LF 2.54$                           20                                                 40.00$                                          2,590                                    1.35$                                             636‐B029

Electric Cable, Underground in Conduit, THHN, AWG #2, 3 Conductor LF 5.33$                           1,503                                           5.59$                                             1,615                                    5.05$                                             636‐B041

Electric Cable, Underground in Conduit, THHN, AWG #6, 3 Conductor LF 2.77$                           270                                               6.00$                                             19,575                                  2.27$                                             636‐B051

Electric Cable, Underground in Conduit, THHN, AWG 1/0, 4 Conductor LF 10.78$                         386                                               13.99$                                          1,625                                    8.07$                                             636‐B055

Electric Cable, Underground in Conduit, THHN, AWG #4, 3 Conductor LF 3.31$                           200                                               15.76$                                          26,980                                  3.03$                                             636‐B048

Electric Cable, Underground in Conduit, THHN, AWG #10, 3 Conductor LF 1.67$                           420                                               2.20$                                             3,405                                    1.61$                                             636‐B037

Electric Cable, Underground in Conduit, THHN, AWG #8, 3 Conductor LF 2.39$                           140                                               5.79$                                             3,695                                    1.72$                                             636‐B054

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 6, 3 Conductor LF 8.48$                           400                                               35.00$                                          1,040                                    0.01$                                             636‐B026

Electric Cable, Underground in Conduit, THHN, AWG #1, 4 Conductor LF 7.35$                           2,020                                           7.45$                                             4,970                                    7.12$                                             636‐B035

Electric Cable, Underground in Conduit, THHN, AWG #2, 4 Conductor LF 7.61$                           340                                               7.85$                                             660                                        7.15$                                             636‐B042

Electric Cable, Underground in Conduit, THHN, AWG #4, 4 Conductor LF 4.12$                           665                                               4.28$                                             5,100                                    4.04$                                             636‐B049

Electric Cable, Underground in Conduit, THHN, AWG #4/0, 3 Conductor LF 13.00$                         10,770                                         13.00$                                          10,770                                  13.00$                                          636‐B050

Electric Cable, Underground in Conduit, THHN, AWG #14, 3 Conductor LF 1.18$                           265                                               1.18$                                             265                                        1.18$                                             636‐B040

Electric Cable, Underground in Conduit, THHN, AWG #10, 2 Conductor LF 2.35$                           250                                               3.00$                                             3,158                                    2.00$                                             636‐B036

Electric Cable, Underground in Conduit, THHN, AWG #6, 4 Conductor LF 3.08$                           15                                                 3.25$                                             5,150                                    3.02$                                             636‐B052

Electric Cable, Underground in Conduit, IMSA 20‐1, AWG 14, 8 Conductor LF 2.71$                           308                                               6.30$                                             10,150                                  1.62$                                             636‐B018

Electric Cable, Underground in Conduit, THHN, AWG #3/0, 3 Conductor LF 12.30$                         290                                               12.30$                                          290                                        12.30$                                          636‐B046

Electric Cable, Underground in Conduit, THHN, AWG #1, 3 Conductor LF 5.41$                           508                                               6.10$                                             15,015                                  5.34$                                             636‐B034

Electric Cable, Underground in Conduit, THHN, AWG #3, 1 Conductor LF 1.24$                           30                                                 1.24$                                             30                                          1.24$                                             636‐B045

Electric Cable, Aerial Supported, IMSA 20‐1, AWG 14, 5 Conductor LF 2.30$                           170                                               2.30$                                             170                                        2.30$                                             636‐C007

Electric Cable, Aerial Supported, IMSA 20‐1, AWG 14, 7 Conductor LF 5.00$                           5,377                                           5.00$                                             5,377                                    5.00$                                             636‐C008

Electric Cable, Aerial Supported, IMSA 20‐1, AWG 14, 8 Conductor LF 2.99$                           180                                               4.95$                                             1,861                                    1.68$                                             636‐C009

Electric Cable, Aerial Supported in Conduit, IMSA 20‐1, AWG 14, 5 Conductor LF 22.75$                         83                                                 40.00$                                          83                                          5.50$                                             636‐D005

Electric Cable, Aerial Supported in Conduit, THHN, AWG #6, 3  Conductor LF 6.25$                           963                                               6.25$                                             963                                        6.25$                                             636‐D019

Ground Mounted Transformer Enclosure EA 4,777.50$                   3                                                   4,860.00$                                     21                                          4,200.00$                                     #N/A

Ground Mounted Meter Enclosure EA 7,106.11$                   1                                                   12,435.00$                                   16                                          6,440.00$                                     #N/A

Traffic Signal Conduit, Underground, Type 4, 1 1/2" LF 11.12$                         50                                                 11.12$                                          50                                          11.12$                                          637‐C024

Traffic Signal Conduit, Underground, Type 4, 1" LF 7.90$                           70                                                 11.60$                                          4,213                                    3.95$                                             637‐C026

Traffic Signal Conduit, Underground, Type 4, 2" LF 8.76$                           30                                                 28.00$                                          2,220                                    1.93$                                             637‐C028

Traffic Signal Conduit, Underground, Type 4, 3" LF 9.45$                           20                                                 33.55$                                          325                                        5.00$                                             637‐C030

Traffic Signal Conduit, Underground, Rolled Pipe, 3" LF 3.38$                           931                                               3.38$                                             931                                        3.38$                                             637‐C011

Traffic Signal Conduit, Underground, Rolled Pipe, 2" LF 6.33$                           80                                                 8.40$                                             10,580                                  3.90$                                             637‐C009

Traffic Signal Conduit, Structure Conduit, Type I Rigid Galvanized Steel, 2" LF 35.50$                         290                                               41.00$                                          290                                        30.00$                                          637‐E002

Traffic Signal Conduit, Underground, PVC Coated, 2" LF 2.00$                           569                                               2.00$                                             569                                        2.00$                                             637‐C003

Traffic Signal Conduit, Underground, PVC Coated, 3" LF 3.50$                           211                                               3.50$                                             211                                        3.50$                                             637‐C004

Traffic Signal Conduit, Underground Drilled or Jacked, Rolled Pipe, 1" LF 8.86$                           210                                               9.45$                                             595                                        8.40$                                             637‐D001

Traffic Signal Conduit, Underground Drilled or Jacked, Rolled Pipe, 2" LF 9.59$                           90                                                 34.50$                                          6,401                                    6.60$                                             637‐D002

Traffic Signal Conduit, Underground Drilled or Jacked, Rolled Pipe, 3" LF 13.85$                         103                                               22.40$                                          5,133                                    10.00$                                          637‐D003

Traffic Signal Conduit, Underground Drilled or Jacked, Rolled Pipe, 4" LF 21.00$                         1,250                                           21.00$                                          1,250                                    21.00$                                          637‐D004

Traffic Signal Conduit Bank, Underground, Rolled Pipe, 2" LF 3.51$                           35                                                 13.00$                                          12,895                                  2.60$                                             637‐H002

Traffic Signal Conduit Bank, Underground, Rolled Pipe, 2 @ 2" LF 5.23$                           150                                               9.13$                                             106,930                                3.00$                                             637‐H001

Traffic Signal Conduit Bank, Underground, Rolled Pipe, 3 @ 2" LF 6.73$                           100                                               11.58$                                          42,120                                  6.55$                                             637‐H003

Traffic Signal Conduit Bank, Underground, Rolled Pipe, 4 @ 2" LF 8.83$                           520                                               9.40$                                             1,080                                    8.55$                                             637‐H004

Traffic Signal Conduit Bank, Underground, Rolled Pipe, 5 @ 2" LF 10.50$                         125                                               10.50$                                          125                                        10.50$                                          637‐H005

Traffic Signal Conduit Bank, Underground, Drilled or Jacked, Rolled Pipe, 2" LF 8.29$                           149                                               15.15$                                          10,275                                  7.00$                                             637‐I002

Traffic Signal Conduit Bank, Underground, Drilled or Jacked, Rolled Pipe, 2 @ 2" LF 10.70$                         204                                               23.16$                                          58,045                                  8.75$                                             637‐I001

Traffic Signal Conduit Bank, Underground, Drilled or Jacked, Rolled Pipe, 3 @ 2" LF 14.52$                         100                                               22.20$                                          4,200                                    13.34$                                          637‐I003

Traffic Signal Conduit Bank, Underground, Drilled or Jacked, Rolled Pipe, 5 @ 2" LF 29.10$                         150                                               29.10$                                          150                                        29.10$                                          637‐I005

ITS Radar Detection System EA 6,585.41$                   1                                                   9,800.00$                                     41                                          5,874.77$                                     #N/A

ITS RDS Comm Cable EA 6.38$                           50                                                 40.00$                                          2,245                                    3.30$                                             #N/A

Portable Traffic Signal, Type 1 EA 27,500.00$                 2                                                   27,500.00$                                   2                                            27,500.00$                                   #N/A

Portable Traffic Signal, Type 2 EA 19,500.00$                 4                                                   19,500.00$                                   4                                            19,500.00$                                   #N/A

Portable Traffic Signal Training EA 2,750.00$                   1                                                   2,750.00$                                     1                                            2,750.00$                                     #N/A

Remove and Reset ITS Equipment EA 4,337.50$                   3                                                   10,000.00$                                   6                                            1,250.00$                                     #N/A

Traffic Signal Controller Unit, Fiber Re EA 5,020.00$                   2                                                   5,020.00$                                     2                                            5,020.00$                                     #N/A

Malfunction Management Unit, 16‐Channel EA 1,570.00$                   2                                                   1,570.00$                                     2                                            1,570.00$                                     #N/A

Travel Time Sign EA 23,577.00$                 3                                                   23,577.00$                                   3                                            23,577.00$                                   #N/A

Travel Time Sign Training EA 4,382.00$                   1                                                   4,382.00$                                     1                                            4,382.00$                                     #N/A

Wire Testing EA 550.00$                       19                                                 550.00$                                        19                                          550.00$                                        907‐681‐A1002

Conduit Testing EA 1,050.00$                   121                                               1,050.00$                                     121                                        1,050.00$                                     907‐681‐B1001

Underground Branch Circuit, AWG 1, 3 Conductor LF 11.00$                         1,150                                           11.00$                                          1,150                                    11.00$                                          682‐A001
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Underground Branch Circuit, AWG 1/0, 3 Conductor LF 13.00$                         125                                               13.00$                                          125                                        13.00$                                          682‐A005

Underground Branch Circuit, AWG 10, 3 Conductor LF 11.00$                         1,359                                           11.00$                                          1,359                                    11.00$                                          682‐A010

Underground Branch Circuit, AWG 2, 3 Conductor LF 9.88$                           1,120                                           10.00$                                          21,495                                  7.50$                                             682‐A018

Underground Branch Circuit, AWG 2, 4 Conductor LF 16.85$                         200                                               24.00$                                          4,110                                    16.50$                                          682‐A019

Underground Branch Circuit, AWG 2/0, 3 Conductor LF 14.70$                         100                                               14.70$                                          100                                        14.70$                                          682‐A023

Underground Branch Circuit, AWG 4, 3 Conductor LF 8.25$                           2,620                                           8.25$                                             2,620                                    8.25$                                             682‐A028

Underground Branch Circuit, AWG 6, 3 Conductor LF 7.00$                           175                                               9.50$                                             8,920                                    5.05$                                             682‐A034

Underground Branch Circuit, AWG 8, 3 Conductor LF 7.76$                           219                                               23.85$                                          7,242                                    4.15$                                             682‐A039

Underground Branch Circuit, AWG 8, 4 Conductor LF 8.50$                           7,122                                           8.50$                                             7,122                                    8.50$                                             682‐A040

Underground Branch Circuit, AWG 1, 4 Conductor LF 22.00$                         175                                               22.00$                                          175                                        22.00$                                          682‐A002

Branch Circuit Wire, AWG #1, 3 Conductor LF 8.13$                           100                                               9.00$                                             800                                        8.02$                                             907‐682‐A1003

Branch Circuit Wire, AWG #1/0, 3 Conductor LF 10.47$                         700                                               10.50$                                          1,950                                    10.40$                                          907‐682‐A1005

Branch Circuit Wire, AWG #2, 3 Conductor LF 7.45$                           1,400                                           7.50$                                             2,420                                    7.35$                                             907‐682‐A1011

Branch Circuit Wire, AWG #4, 3 Conductor LF 5.58$                           500                                               5.74$                                             1,200                                    5.18$                                             907‐682‐A1019

Branch Circuit Wire, AWG #6, 3 Conductor LF 4.70$                           670                                               4.70$                                             670                                        4.70$                                             907‐682‐A1025

Branch Circuit Wire, AWG #8, 3 Conductor LF 3.50$                           660                                               3.50$                                             660                                        3.50$                                             907‐682‐A1031

Branch Circuit Wire, AWG #2/0, 3 Conductor LF 12.50$                         100                                               12.50$                                          100                                        12.50$                                          907‐682‐A1015

Underground Branch Circuit, Jacked or Bored, AWG 1, 3 Conductor LF 16.81$                         100                                               17.00$                                          160                                        16.50$                                          682‐B001

Underground Branch Circuit, Jacked or Bored, AWG 1/0, 3 Conductor LF 17.90$                         65                                                 17.90$                                          65                                          17.90$                                          682‐B005

Underground Branch Circuit, Jacked or Bored, AWG 2, 3 Conductor LF 15.79$                         200                                               18.90$                                          1,145                                    15.25$                                          682‐B016

Underground Branch Circuit, Jacked or Bored, AWG 2, 4 Conductor LF 42.00$                         30                                                 42.00$                                          30                                          42.00$                                          682‐B017

Underground Branch Circuit, Jacked or Bored, AWG 2/0, 3 Conductor LF 19.50$                         100                                               19.50$                                          100                                        19.50$                                          682‐B020

Underground Branch Circuit, Jacked or Bored, AWG 4, 3 Conductor LF 13.75$                         150                                               13.75$                                          150                                        13.75$                                          682‐B025

Underground Branch Circuit, Jacked or Bored, AWG 6, 3 Conductor LF 17.97$                         100                                               23.16$                                          430                                        13.00$                                          682‐B032

Underground Branch Circuit, Jacked or Bored, AWG 8, 3 Conductor LF 17.79$                         100                                               23.00$                                          625                                        12.15$                                          682‐B037

Underground Branch Circuit, Jacked or Bored, AWG 8, 4 Conductor LF 18.00$                         322                                               18.00$                                          322                                        18.00$                                          682‐B038

Underground Pull Box EA 1,621.32$                   1                                                   3,247.00$                                     9                                            1,000.00$                                     682‐D003

Underground Pull Box With Concrete Pad EA 1,126.00$                   9                                                   1,126.00$                                     9                                            1,126.00$                                     682‐D004

Structure Mounted Pull Box EA 1,150.00$                   4                                                   1,150.00$                                     4                                            1,150.00$                                     682‐D002

Underground Junction Box EA 1,494.23$                   1                                                   3,080.00$                                     5                                            650.00$                                        682‐E002

Underground Junction Box With Concrete Pad EA 1,142.80$                   2                                                   2,600.00$                                     42                                          830.00$                                        682‐E003

Structure Mounted Junction Box EA 1,500.00$                   1                                                   1,500.00$                                     1                                            1,500.00$                                     682‐E001

Secondary Power Controllers EA 11,754.38$                 1                                                   13,745.00$                                   2                                            9,690.00$                                     682‐F002

Secondary Power Controller EA 10,000.00$                 1                                                   10,000.00$                                   1                                            10,000.00$                                   682‐F001

Lighting Assembly, High Mast, LED, Type 100‐4‐S EA 20,890.00$                 2                                                   20,890.00$                                   2                                            20,890.00$                                   683‐A001

Lighting Assembly, High Mast, LED, Type 120‐4‐S EA 24,515.00$                 2                                                   24,515.00$                                   2                                            24,515.00$                                   683‐A003

Lighting Assembly, High Mast, LED, Type 120‐4‐A EA 24,515.00$                 2                                                   24,515.00$                                   2                                            24,515.00$                                   683‐A002

Lighting Assembly, High Mast, Type 100‐4‐S EA 19,855.00$                 1                                                   19,855.00$                                   1                                            19,855.00$                                   683‐A014

Lighting Assembly, High Mast, Type 100‐5‐S EA 20,505.00$                 1                                                   20,505.00$                                   1                                            20,505.00$                                   683‐A017

Lighting Assembly, High Mast, Type 130‐5‐S EA 25,915.00$                 2                                                   25,915.00$                                   2                                            25,915.00$                                   683‐A071

Lighting Assembly, High Mast, Type 130‐8‐S EA 27,860.00$                 1                                                   27,860.00$                                   1                                            27,860.00$                                   683‐A077

Lighting Assembly, Low Mast, LED, Type 40‐1‐15‐284 EA 3,050.00$                   23                                                 3,050.00$                                     23                                          3,050.00$                                     683‐B003

Lighting Assembly, Low Mast, LED, Type 40‐1‐15‐315 EA 3,710.00$                   8                                                   4,000.00$                                     8                                            3,420.00$                                     683‐B004

Lighting Assembly, Low Mast, LED, Type 40‐1‐8‐315 EA 4,000.00$                   7                                                   4,000.00$                                     7                                            4,000.00$                                     683‐B006

Lighting Assembly, Low Mast, LED, Type 40‐4‐0‐220 EA 5,290.00$                   8                                                   5,290.00$                                     8                                            5,290.00$                                     683‐B007

Lighting Assembly, Low Mast, LED, Type 40‐1‐10‐220 EA 2,650.00$                   35                                                 2,650.00$                                     35                                          2,650.00$                                     683‐B002

Lighting Assembly, Low Mast, LED, Type 15‐1‐0‐90 EA 1,460.00$                   20                                                 1,460.00$                                     20                                          1,460.00$                                     683‐B001

Lighting Assembly, Low Mast, LED, Type 40‐1‐8‐213 EA 3,340.00$                   34                                                 3,340.00$                                     34                                          3,340.00$                                     683‐B005

Lighting Assembly, Low Mast, Type 50‐1‐0‐400 EA 800.00$                       146                                               800.00$                                        146                                        800.00$                                        683‐B156

Lighting Assembly, Low Mast, Type 30‐2‐0‐250 EA 3,896.00$                   4                                                   3,896.00$                                     4                                            3,896.00$                                     683‐B041

Lighting Assembly, Low Mast, Type 30‐1‐0‐250 EA 2,976.00$                   5                                                   2,976.00$                                     5                                            2,976.00$                                     683‐B020

Portable Electric Power Units EA 3,070.00$                   1                                                   3,070.00$                                     1                                            3,070.00$                                     683‐D001

Pole Foundation, 24" Diameter CY 1,401.79$                   9                                                   1,500.00$                                     205                                        880.00$                                        684‐A003

Pole Foundation, 36" Diameter CY 456.77$                       9                                                   840.00$                                        22                                          300.00$                                        684‐A005

Pole Foundation, 42" Diameter CY 695.00$                       28                                                 695.00$                                        28                                          695.00$                                        684‐A006

Pole Foundation, 48" Diameter CY 3,500.00$                   7                                                   3,500.00$                                     7                                            3,500.00$                                     684‐A007

Pole Foundation, 30" Diameter CY 750.49$                       2                                                   2,600.00$                                     115                                        650.00$                                        684‐A004

Slip Casing, 24" Diameter LF 38.52$                         1                                                   108.00$                                        16                                          27.00$                                          684‐B003

Slip Casing, 36" Diameter LF 28.71$                         13                                                 31.50$                                          22                                          24.00$                                          684‐B005

Slip Casing, 42" Diameter LF 44.00$                         22                                                 44.00$                                          22                                          44.00$                                          684‐B006

Slip Casing, 48" Diameter LF 36.00$                         15                                                 36.00$                                          15                                          36.00$                                          684‐B007

Slip Casing, 30" Diameter LF 111.05$                       11                                                 150.00$                                        26                                          19.00$                                          684‐B004

Relocation of Existing Lighting Assemblies EA 5,385.42$                   1                                                   11,900.00$                                   2                                            1,100.00$                                     686‐A001

Relocation of Existing Wiring LF 6.00$                           330                                               6.00$                                             330                                        6.00$                                             686‐B001

Traffic Recorder Classification Permanent System EA 67,616.67$                 1                                                   72,000.00$                                   1                                            58,850.00$                                   907‐687‐A001

Traffic Recorder WIM Kistler System, 4‐Lane EA 165,343.16$               1                                                   171,263.38$                                1                                            159,422.94$                                907‐688‐A002

Traffic Recorder WIM BL Piezo System EA 74,000.00$                 1                                                   74,000.00$                                   1                                            74,000.00$                                   907‐688‐B001

Bluetooth Detection System, Type A EA 4,891.40$                   1                                                   6,363.00$                                     44                                          4,680.00$                                     907‐666‐A001

Bluetooth Detection System Server Licensing EA 56.70$                         1                                                   2,320.00$                                     44                                          20.90$                                          907‐666‐C001

Roadway Construction Stakes LS 105,472.96$               1                                                   1,000,000.00$                             1                                            750.00$                                        699‐A001

Bridge Construction Stakes LS 38,615.07$                 1                                                   55,000.00$                                   1                                            33,425.36$                                   699‐B001

Foundation Excavation CY 19.14$                         92                                                 42.50$                                          913                                        14.00$                                          801‐A001

Permanent Steel Sheet Piling SF 16.40$                         5,000                                           35.00$                                          9,900                                    7.00$                                             802‐A001

14" x 14" Prestressed Concrete Piling LF 39.77$                         493                                               70.00$                                          23,540                                  26.00$                                          803‐C002

16" x 16" Prestressed Concrete Piling LF 46.80$                         880                                               55.00$                                          6,110                                    39.50$                                          803‐C003

18" x 18" Prestressed Concrete Piling LF 58.94$                         377                                               90.00$                                          2,090                                    47.50$                                          803‐C004

HP 12 x 53 Steel Piling LF 39.48$                         650                                               47.40$                                          4,425                                    28.50$                                          803‐D002

HP 14 x 73 Steel Piling LF 53.77$                         720                                               72.00$                                          9,571                                    42.00$                                          803‐D006

HP 14 x 117 Steel Piling LF 67.00$                         44                                                 750.00$                                        24,895                                  50.00$                                          803‐D005

HP 14 x 89 Steel Piling LF 58.10$                         1,330                                           75.00$                                          12,600                                  26.00$                                          803‐D007

HP 16 x 121 Steel Piling LF 119.97$                       765                                               139.00$                                        5,645                                    83.00$                                          803‐D008

HP 16 x 183 Steel Piling LF 124.60$                       1,700                                           124.60$                                        1,700                                    124.60$                                        803‐D010

HP 18 x 181 Steel Piling LF 123.50$                       2,180                                           123.50$                                        2,180                                    123.50$                                        803‐D011

HP 12 x 84 Steel Piling LF 58.00$                         1,810                                           58.00$                                          1,810                                    58.00$                                          803‐D004

HP 16 x 141 Steel Piling LF 80.00$                         1,710                                           80.00$                                          1,710                                    80.00$                                          803‐D009

HP 18 x 135 Steel Piling LF 85.00$                         3,100                                           85.00$                                          3,100                                    85.00$                                          #N/A

24" Pre‐Formed Pile Hole LF 22.75$                         18,329                                         22.75$                                          18,329                                  22.75$                                          803‐F011

20" Pre‐Formed Pile Hole LF 16.20$                         715                                               41.50$                                          1,056                                    1.00$                                             803‐F008

30" Pre‐Formed Pile Hole LF 28.75$                         4,978                                           28.75$                                          4,978                                    28.75$                                          803‐F014

PDA Test Pile EA 9,167.15$                   2                                                   14,350.00$                                   25                                          5,000.00$                                     803‐I001

PDA Test Pile, Concrete Pile EA 6,823.65$                   2                                                   8,500.00$                                     12                                          5,225.00$                                     803‐I002

PDA Test Pile, HP Steel Pile EA 9,139.64$                   2                                                   12,760.00$                                   25                                          5,000.00$                                     803‐I003

PDA Test Pile, Steel Pipe Pile EA 23,836.67$                 2                                                   27,830.00$                                   5                                            14,700.00$                                   803‐I004

Pile Restrike EA 836.09$                       1                                                   3,450.00$                                     22                                          350.00$                                        803‐J001

Drilled Shaft, 48" Diameter LF 419.59$                       330                                               520.00$                                        860                                        157.90$                                        803‐K006

Drilled Shaft, 54" Diameter LF 290.00$                       456                                               713.00$                                        3,638                                    205.00$                                        803‐K007

Drilled Shaft, 60" Diameter LF 346.00$                       436                                               575.00$                                        1,040                                    250.00$                                        803‐K008

Drilled Shaft, 72" Diameter LF 434.41$                       756                                               491.45$                                        4,230                                    400.00$                                        803‐K010

Drilled Shaft, 78" Diameter LF 410.00$                       520                                               410.00$                                        520                                        410.00$                                        803‐K011

Drilled Shaft, 102" Diameter LF 462.53$                       1,740                                           462.53$                                        1,740                                    462.53$                                        803‐K001

Test Shaft, 54" Diameter EA 201,666.67$               1                                                   380,000.00$                                1                                            100,000.00$                                803‐L003

Test Shaft, 72" Diameter EA 250,226.50$               1                                                   261,443.00$                                1                                            239,010.00$                                803‐L006

Test Shaft, 78" Diameter EA 200,000.00$               1                                                   200,000.00$                                1                                            200,000.00$                                803‐L007

Trial Shaft, 48" Diameter LF 698.00$                       75                                                 698.00$                                        75                                          698.00$                                        803‐M005

Trial Shaft, 54" Diameter LF 1,376.24$                   80                                                 2,000.00$                                     86                                          796.00$                                        803‐M006

Trial Shaft, 60" Diameter LF 600.00$                       66                                                 600.00$                                        66                                          600.00$                                        803‐M007

Trial Shaft, 72" Diameter LF 964.75$                       140                                               1,149.23$                                     144                                        775.00$                                        803‐M009

Trial Shaft, 78" Diameter LF 780.00$                       95                                                 780.00$                                        95                                          780.00$                                        803‐M010

Trial Shaft, 102" Diameter LF 1,900.00$                   172                                               1,900.00$                                     172                                        1,900.00$                                     803‐M001

Exploration LF 8.12$                           30                                                 34.50$                                          600                                        0.01$                                             803‐N001

Temporary Casing, 48" Diameter LF 1.15$                           360                                               1.15$                                             360                                        1.15$                                             803‐O018

Temporary Casing, 54" Diameter LF 19.10$                         75                                                 20.00$                                          1,500                                    1.00$                                             803‐O019

Temporary Casing, 60" Diameter LF 0.28$                           118                                               1.00$                                             320                                        0.01$                                             803‐O020

Permanent Casing, 72" Diameter LF 360.64$                       282                                               466.76$                                        2,365                                    318.24$                                        803‐O011

Permanent Casing, 54" Diameter LF 254.92$                       150                                               264.00$                                        295                                        237.00$                                        803‐O008

Permanent Casing, 78" Diameter LF 435.00$                       80                                                 435.00$                                        80                                          435.00$                                        803‐O012

Temporary Casing, 78" Diameter LF 0.01$                           80                                                 0.01$                                             80                                          0.01$                                             803‐O025

Permanent Casing, 102" Diameter LF 420.24$                       960                                               420.24$                                        960                                        420.24$                                        803‐O001

Permanent Casing, 24" Diameter LF 69.00$                         4,585                                           69.00$                                          4,585                                    69.00$                                          803‐O003
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Description Unit Average Price Minimum Quantity Maximum Price Maximum Quantity Minimum Price 2017 Spec. Item No. 
Permanent Casing, 30" Diameter LF 80.00$                         1,245                                           80.00$                                          1,245                                    80.00$                                          803‐O004

30" Steel Pipe Piling, Wall Thickness 0.500" LF 123.00$                       810                                               123.00$                                        810                                        123.00$                                        803‐P003

24" Steel Pipe Piling, Wall Thickness 0.500" LF 102.50$                       720                                               102.50$                                        720                                        102.50$                                        803‐P001

36" Steel Pipe Piling, Wall Thickness 0.750" LF 258.00$                       1,760                                           258.00$                                        1,760                                    258.00$                                        803‐P006

30" Steel Pipe Piling, Wall Thickness 0.500" LF 118.00$                       855                                               118.00$                                        855                                        118.00$                                        907‐803‐PP003

30" Steel Pipe Piling, Wall Thickness 0.750" LF 242.94$                       825                                               280.00$                                        5,500                                    237.38$                                        907‐803‐PP004

24" Steel Pipe Piling, Wall Thickness 0.500" LF 210.00$                       825                                               210.00$                                        825                                        210.00$                                        907‐803‐PP002

36" Steel Pipe Piling, Wall Thickness 0.625" LF 160.00$                       1,320                                           160.00$                                        1,320                                    160.00$                                        907‐803‐PP005

24" Steel Pipe Piling, Wall Thick 0.750" LF 125.00$                       855                                               125.00$                                        855                                        125.00$                                        #N/A

Bridge Concrete, Class AA CY 639.56$                       7                                                   8,000.00$                                     8,419                                    527.00$                                        804‐A001

Bridge Concrete, Class B CY 615.28$                       1,932                                           885.00$                                        5,772                                    525.00$                                        804‐A002

Bridge Concrete, Substructure, Class AA CY 635.21$                       73                                                 1,350.00$                                     2,480                                    350.00$                                        804‐A009

Bridge Concrete, Superstructure, Class AA CY 722.89$                       260                                               1,067.00$                                     4,366                                    535.00$                                        804‐A010

Box Bridge Concrete, Class B CY 490.38$                       176                                               640.00$                                        1,236                                    425.00$                                        804‐B001

60' Prestressed Concrete Beam, Type III LF 85.00$                         598                                               85.00$                                          598                                        85.00$                                          804‐C085

125' Prestressed Concrete Beam, Type BT‐72 LF 160.00$                       11,934                                         160.00$                                        11,934                                  160.00$                                        804‐C046

135' Prestressed Concrete Beam, Type BT‐72 LF 166.46$                       671                                               205.40$                                        1,077                                    125.00$                                        804‐C055

138' Prestressed Concrete Beam, Type BT‐72 LF 154.04$                       689                                               188.50$                                        2,062                                    142.00$                                        804‐C058

40' Prestressed Concrete Beam, Type I+2 LF 75.83$                         239                                               107.00$                                        10,852                                  44.00$                                          804‐C065

60' Prestressed Concrete Beam, Type II+2 LF 90.53$                         359                                               125.00$                                        2,973                                    72.00$                                          804‐C084

70' Prestressed Concrete Beam, Type III LF 116.00$                       697                                               116.00$                                        697                                        116.00$                                        804‐C104

90' Prestressed Concrete Beam, Type IV LF 130.00$                       449                                               130.00$                                        449                                        130.00$                                        804‐C142

96' Prestressed Concrete Beam, Type BT‐72 LF 155.00$                       477                                               155.00$                                        477                                        155.00$                                        804‐C154

80' Prestressed Concrete Beam, Type III LF 103.76$                       399                                               132.00$                                        3,349                                    70.00$                                          804‐C121

50' Prestressed Concrete Beam, Type II + 2 LF 95.00$                         741                                               95.00$                                          741                                        95.00$                                          804‐C072

75' Prestressed Concrete Beam, Type IV LF 143.00$                       1,191                                           143.00$                                        1,191                                    143.00$                                        804‐C113

110' Prestressed Concrete Beam, Type IV LF 143.92$                       659                                               200.00$                                        1,646                                    113.00$                                        804‐C026

75' Prestressed Concrete Beam, Type III LF 103.29$                       897                                               108.75$                                        1,489                                    100.00$                                        804‐C112

95' Prestressed Concrete Beam, Type IV LF 122.00$                       1,134                                           122.00$                                        1,134                                    122.00$                                        804‐C152

100' Prestressed Concrete Beam, Type IV LF 127.73$                       499                                               156.45$                                        2,385                                    100.00$                                        804‐C002

85' Prestressed Concrete Beam, Type IV LF 195.00$                       509                                               195.00$                                        509                                        195.00$                                        804‐C129

80' Prestressed Concrete Beam, Type IV LF 101.00$                       794                                               101.00$                                        794                                        101.00$                                        804‐C122

102' Prestressed Concrete Beam, Type IV LF 104.00$                       2,023                                           104.00$                                        2,023                                    104.00$                                        804‐C006

92' Prestressed Concrete Beam, Type IV LF 118.00$                       914                                               118.00$                                        914                                        118.00$                                        804‐C146

60' Prestressed Concrete Beam, Type IV LF 125.00$                       411                                               125.00$                                        411                                        125.00$                                        804‐C086

101' Prestressed Concrete Beam, Type IV LF 146.00$                       302                                               146.00$                                        302                                        146.00$                                        804‐C005

19' Prestressed Concrete Beam, 16" x16" LF 106.00$                       385                                               106.00$                                        385                                        106.00$                                        804‐C060

40' Prestressed Concrete Beam, Type II+2 LF 124.00$                       159                                               124.00$                                        159                                        124.00$                                        804‐C066

101' Modified Prestressed Concrete Beam, Type IV LF 147.00$                       302                                               147.00$                                        302                                        147.00$                                        804‐C003

99' Prestressed Concrete Beam, Type BT‐72 LF 123.00$                       4,446                                           123.00$                                        4,446                                    123.00$                                        804‐C159

106' Prestressed Concrete Beam, Type BT‐72 LF 133.00$                       5,717                                           133.00$                                        5,717                                    133.00$                                        804‐C015

89' Prestressed Concrete Beam, Type III LF 102.50$                       1,420                                           102.50$                                        1,420                                    102.50$                                        804‐C137

120' Prestressed Concrete Beam, Type BT‐63 LF 167.00$                       7,878                                           167.00$                                        7,878                                    167.00$                                        804‐C038

101' Prestressed Concrete Beam, Type BT‐72 LF 145.00$                       502                                               145.00$                                        502                                        145.00$                                        804‐C004

26' Prestressed Concrete Beam, 16" x 16" LF 195.00$                       310                                               195.00$                                        310                                        195.00$                                        804‐C061

96' Prestressed Concrete Beam, Type BT‐54 LF 173.50$                       1,134                                           173.50$                                        1,134                                    173.50$                                        804‐C153

65' Prestressed Concrete Beam, Type II + 2 LF 128.00$                       324                                               128.00$                                        324                                        128.00$                                        804‐C093

40' Prestressed Concrete Voided Slab, 4'‐0" Interior EA 7,600.00$                   40                                                 7,600.00$                                     40                                          7,600.00$                                     804‐E001

40' Prestressed Concrete Voided Slab, 3'‐5" Exterior EA 8,700.00$                   10                                                 8,700.00$                                     10                                          8,700.00$                                     804‐F001

Bridge Deck Overlay Concrete CY 1,639.92$                   62                                                 1,885.84$                                     211                                        1,232.00$                                     907‐804‐O001

Reinforcement LBS 0.93$                           48                                                 5.00$                                             2,038,201                            0.74$                                             805‐A001

Reinforcement, Corrosion Resistant LBS 2.50$                           3,389                                           2.50$                                             3,389                                    2.50$                                             #N/A

31' Precast Concrete Slab Units, 4'‐6" Interior EA 950.00$                       20                                                 950.00$                                        20                                          950.00$                                        806‐A003

31' Precast Concrete Slab Units, 3'‐6" Interior EA 950.00$                       40                                                 950.00$                                        40                                          950.00$                                        806‐A002

31' Precast Concrete Slab Units, 3'‐6" Exterior EA 950.00$                       20                                                 950.00$                                        20                                          950.00$                                        #N/A

31' Precast Barrier Rail Units EA 950.00$                       20                                                 950.00$                                        20                                          950.00$                                        806‐C002

33' Precast Concrete Caps, Intermediate Unit EA 950.00$                       9                                                   950.00$                                        9                                            950.00$                                        806‐D002

Joint Preparation LF 6.98$                           77                                                 130.00$                                        16,934                                  1.00$                                             808‐A001

Epoxy Mortar Mix GAL 355.00$                       96                                                 485.00$                                        96                                          225.00$                                        808‐B001

Retaining Wall System, Gravity Type SF 60.80$                         8,573                                           60.80$                                          8,573                                    60.80$                                          809‐A002

Retaining Wall System SF 160.80$                       1,100                                           201.00$                                        3,360                                    38.00$                                          809‐A001

Retaining Wall System, Mechanically Stabilized SF 47.19$                         4,370                                           47.19$                                          4,370                                    47.19$                                          809‐A003

Retaining Wall System, Modular Block SF 35.00$                         4,000                                           35.00$                                          4,000                                    35.00$                                          809‐A004

Structural Steel, A 709, Grade 50W LBS 1.54$                           29,760                                         4.12$                                             3,137,110                            1.44$                                             810‐A007

Structural Steel, A 709, Grade HPS 70W LBS 1.58$                           134,750                                       1.73$                                             260,441                                1.50$                                             810‐A008

Structural Steel, A 709, Grade 50 LBS 1.24$                           1,660                                           28.00$                                          2,236,939                            0.67$                                             810‐A006

Structural Steel LBS 20.00$                         3,053                                           20.00$                                          3,053                                    20.00$                                          810‐A001

Disc Bearing Device EA 3,619.33$                   20                                                 5,054.43$                                     27                                          2,689.00$                                     811‐D001

Concrete Railing LF 42.23$                         443                                               49.25$                                          1,988                                    40.00$                                          813‐A001

Concrete Railing, 32" LF 47.61$                         106                                               88.00$                                          6,644                                    30.00$                                          813‐A002

Concrete Railing, 42" LF 55.00$                         3,743                                           55.00$                                          3,743                                    55.00$                                          813‐A003

42" Concrete Bridge Median Barrier Railing LF 165.00$                       343                                               165.00$                                        343                                        165.00$                                        813‐E001

Loose Riprap, Size 500 TON 56.00$                         8,160                                           56.00$                                          8,160                                    56.00$                                          #N/A

Loose Riprap, Size 300 TON 53.00$                         29,760                                         53.00$                                          29,760                                  53.00$                                          #N/A

Loose Riprap, Size 100 TON 57.56$                         3                                                   85.00$                                          6,280                                    42.00$                                          815‐A002

Loose Riprap, Size 150 TON 70.00$                         165                                               70.00$                                          165                                        70.00$                                          815‐A003

Loose Riprap, Size 200 TON 60.88$                         24                                                 74.65$                                          550                                        60.00$                                          815‐A006

Loose Riprap, Size 300 TON 55.11$                         20                                                 283.00$                                        29,240                                  33.00$                                          815‐A007

Loose Riprap, Size 500 TON 65.46$                         275                                               86.90$                                          13,456                                  56.00$                                          815‐A009

Grouted Riprap SY 98.43$                         56                                                 100.00$                                        300                                        90.00$                                          815‐B001

Concrete Slope Paving CY 505.85$                       5                                                   1,280.00$                                     455                                        415.00$                                        815‐D001

Geotextile under Riprap SY 2.31$                           50                                                 8.00$                                             38,925                                  1.00$                                             815‐E001

Sediment Control Stone TON 59.34$                         6                                                   250.00$                                        1,500                                    33.00$                                          815‐F002

Sediment Control Stone CY 67.63$                         2                                                   125.00$                                        100                                        55.00$                                          815‐F001

Treated Timber Piling LF 14.00$                         1,494                                           14.00$                                          1,494                                    14.00$                                          820‐D001

8 1/8" Neoprene Expansion Joint LF 322.21$                       149                                               322.21$                                        149                                        322.21$                                        822‐A015

12 1/4" Neoprene Expansion Joint LF 494.69$                       100                                               494.69$                                        100                                        494.69$                                        822‐A009

3" Reinforced Elastomeric Molded Rubber Expansion Joint LF 937.50$                       164                                               1,100.00$                                     164                                        775.00$                                        907‐822‐B003

4 3/4" Reinforced Elastomeric Molded Rubber Expansion Joint LF 1,350.00$                   246                                               1,600.00$                                     246                                        1,100.00$                                     907‐822‐B004

2" Reinforced Elastomeric Molded Rubber Expansion Joint LF 537.46$                       43                                                 1,000.00$                                     92                                          321.28$                                        907‐822‐B002

2 1/2" Reinforced Elastomeric Molded Rubber Expansion Joint LF 1,000.00$                   86                                                 1,000.00$                                     86                                          1,000.00$                                     907‐822‐B001

6 1/2" Reinforced Elastomeric Molded Rubber Expansion Joint LF 1,850.00$                   43                                                 1,850.00$                                     43                                          1,850.00$                                     907‐822‐B006

9 5/8" Reinforced Elastomeric Molded Rubber Expansion Joint LF 3,368.00$                   43                                                 3,368.00$                                     43                                          3,368.00$                                     907‐822‐B007

4" Reinforced Elastomeric Molded Rubber Expansion Joint LF 447.78$                       92                                                 447.78$                                        92                                          447.78$                                        907‐822‐B005

Preformed Joint Seal, Type I LF 27.33$                         54                                                 150.00$                                        8,427                                    19.00$                                          907‐823‐A001

Preformed Joint Seal, Type II LF 33.06$                         40                                                 160.00$                                        3,341                                    21.00$                                          907‐823‐A002

Saw Cut, Type I LF 6.88$                           104                                               50.00$                                          16,694                                  2.50$                                             907‐823‐B001

Saw Cut, Type II LF 9.85$                           80                                                 250.00$                                        4,156                                    4.50$                                             907‐823‐B002

Soil Nail Retaining Walls SF 94.52$                         1,252                                           95.00$                                          6,560                                    92.00$                                          907‐825‐A001

Soil Nail Verification Tests EA 4,600.00$                   5                                                   7,600.00$                                     5                                            1,600.00$                                     907‐825‐B001

Soil Nail Proof Tests EA 280.00$                       35                                                 280.00$                                        35                                          280.00$                                        907‐825‐C001

Bridge Concrete Mat SY 68.14$                         440                                               131.38$                                        2,828                                    54.60$                                          #N/A

Coating Existing Structural Steel LS 1,442,249.57$           1                                                   15,150,000.00$                           1                                            254,500.00$                                #N/A

Railway‐Highway Provisions LS 63,349.24$                 1                                                   230,000.00$                                1                                            125.00$                                        907‐899‐A001
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1.0 PURPOSE OF THE REAL ESTATE PLAN 
The purpose of the Real Estate Plan is to update the real estate requirements of Alternatives A and B (2006 
Levee Plan modified) and develop the cost of the Alternative C (Channel Improvement/Weir/Levee).  The 
information contained in this report is based on information provided in the 2006 preliminary draft 
regarding Alternative B and new information developed for Alternatives A and C.   

The Real Estate Plan meets the requirements set forth in ER 405-1-12.  Additionally, ER 405-1-04 was 
utilized in the development of the real estate cost.  According to ER 405-1-04, “cost estimates should also 
be used for projects in which the value of real estate (lands, improvements, and severance damages) is not 
expected to exceed ten percent of total project costs.”  Therefore, cost estimates would be appropriate for 
this project.  However, in the interest of prudence, a brief gross appraisal was secured (Section 12.0).  ER 
405-1-04 asserts that a brief gross appraisal is appropriate for projects in which the value of real estate 
does not exceed 30% of the total project cost.  The appraisal indicates that the estimated value of the land 
does not exceed ten percent of the total project costs.  While the brief gross appraisal indicated the cost to 
secure the land within the project footprint was less than originally anticipated, the higher cost estimates 
were used in an effort to be conservative in the cost evaluation and to account for possible risks and 
contingencies. 

2.0 DESCRIPTION OF LERRD (LANDS, EASEMENTS & RIGHTS OF WAYS, 
RELOCATIONS AND DISPOSAL AREAS) 

2.1 Alternative A 

Alternative A is a non-structural alternative that would encompass relocating structures (buy-out) as part 
of the project and buying the land upon which the structures were located.  This plan does not include the 
buy-out of structures behind existing levees, although the risk for damage in these areas will still exist.   

2.2 Alternative B 

According to the information available in the 2006 draft feasibility study, approximately 328 tracts 
involving 248 owners are within the proposed project right-of-way for Alternative B.  The total acreage 
required for this project is approximately 2,780.33 acres.  Of the approximate acreage to be acquired, 233.84 
acres will be for Clearing and Snagging Easements along the Pearl River, and 1,073.32 acres will be for 
Perpetual Levee and Borrow Easements with 8.30 acres designated for uneconomic remnants/severed areas.  
Of the preliminary right-of-way (ROW) acres identified on present mapping, no separation between levee 
and borrow acres has been made at this time.  Borrow areas are presently located on the riverside adjacent 
to the existing and proposed levees, however, in the event material from these sites proves to be unsuitable, 
then satellite pits will be acquired to provide satisfactory materials.  In that event, the unused material would 
be used to increase the elevation behind the levees, so additional disposal area would not be required.  The 
remaining acreage would be Fee, and includes 25.31 acres of commercial land due to induced flooding and 
1,228.0 acres for mitigation purposes to offset environmental impacts. 

The Real Estate Plan developed for the 2006 draft feasibility study has been included in this appendix as 
Section 12.0.  The data was used as a starting point, with the costs updated to account for inflation and other 
market changes.  Also, the data was modified to reflect changes between the 2006 levee plan and Alternative 
B.  Specifically, the Richland levee segment was not included as an element of the Alternative B plan; 
therefore, the cost of that segment and the associated real estate costs are removed from this estimate.  In 
addition, pumps were added to the previous levee plan.  However, the additional real estate that would be 
required for pumps and sumps has not yet been determined. 
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2.3 Alternative C 

The real estate plan for Alternative C was prepared with the estimated right-of-way (ROW) requirements 
based on available information.  The Alternative C footprint encompasses approximately 1,740 acres of 
excavation area and 1,009 acres of fill areas for a total footprint of approximately 2,750 acres.  Of the 2,750 
acres needed for Alternative C, approximately 1,120 acres are owned by the local sponsor or communities 
that are members of the local sponsor, Rankin-Hinds Pearl River Flood and Drainage Control District.  At 
this time, no residential relocations are anticipated.  Standard temporary easements, staging areas, and work 
acres will be acquired as needed to protect the area.  Mitigation land will be acquired in fee as part of the 
project and is described in more detail in the mitigation plan of this report.   

The intent is for the local sponsor to own all lands within and adjacent to the channel improvement to the 
limits of the outside of the fill areas.  It is not known at this time how many temporary easements would be 
needed.  It is assumed that some will be needed for access, but these would be minimal.  The local sponsor 
having all lands in fee simple takes care of most access, maintenance and construction items regarding real 
estate. 

The majority of the land to be acquired for this project is located within the floodplain of the Pearl River.  
Less than twenty percent (20%) of this property is currently protected by the existing flood risk management 
measures.  

3.0 EXISTING FEDERAL PROJECTS AND FEDERALLY OWNED LANDS 

3.1 Alternative A 

Within the proposed footprint of this project are levees built by the U.S. Army Corps of Engineers.  The 
Local Sponsor has the responsibility of operation and maintenance of these levees.  The footprint of 
Alternative A also includes federally owned lands in the designated areas proposed for buy-out. 

3.2 Alternative B 

Within the proposed footprint of this project are levees built by the U.S. Army Corps of Engineers.  The 
Local Sponsor has the responsibility of operation and maintenance of these levees.  None of the land 
identified within the proposed footprint for Alternative B is federally owned property. 

3.3 Alternative C 

Within the proposed footprint of this project are levees built by the U.S. Army Corps of Engineers.  The 
Local Sponsor has the responsibility of operation and maintenance of these levees.  None of the land 
identified within the proposed footprint for Alternative C is federally owned property. 

4.0 ORDINARY HIGH WATER MARK 

4.1 Alternative A 

The finished floor elevation of the structures designated for buy-out by the Alternative A plan would be 
above ordinary high water. 

4.2 Alternative B 

Most of the structural elements of this plan are anticipated to be above the ordinary high water mark.  
However, some of the land between the levees would be below the ordinary high water. 
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4.3 Alternative C 

Most of the structural elements of this plan are anticipated to be above the ordinary high water mark.  
However, some of the land included in the channel improvement excavation would be below the ordinary 
high water. 

5.0 PROJECT AREA 

5.1 Alternative A 

The affected structures in the project area are detailed in the map shown in Figure 5.1.   

HTRW sites are more thoroughly discussed in the Environmental Evaluation of Hazardous, Toxic, and 
Radiological Waste (HTRW) Sites report included in Appendix C.   However, HTRW evaluations of the 
structures included in the proposed buy-out footprint have not been performed.  It would be anticipated that 
many of these structures would have some HTRW issue due to the years of construction. 

No new rights-of-way are anticipated for the relocation of any utilities.   

5.2 Alternative B 

The project area is outlined by the map shown in Figure 5.2.   

Direct effect upon known hazardous, toxic, and radioactive waste (HTRW) sites is anticipated with this 
plan.  Additionally, this plan would require remedial action to address potential leaching at former landfill 
sites within the project footprint.  HTRW are more thoroughly discussed in the Environmental Evaluation 
of Hazardous, Toxic, and Radiological Waste (HTRW) Sites report included in Appendix C.  

Approximately 47 utilities involving 5 utility owners have been identified as requiring relocation as part of 
this plan.  No new rights-of-way are anticipated for the relocation of any utilities.  When this plan is selected 
for construction, attorney’s opinions of compensable interest will be prepared for the impacted utilities. 

5.3 Alternative C 

The project area is shown in Figure 5.3 outlined by the parcel maps shown in Figure 5.4 and Figure 5.5, 
with the individual parcels listed in Table 5.1 and Table 5.2.   

Mitigating measures including avoidance and remediation have been incorporated into this project.  HTRW 
sites are more thoroughly discussed in the Environmental Evaluation of Hazardous, Toxic, and Radiological 
Waste (HTRW) Sites report included in Appendix C.  

The utility location assessment from the 2006 report was utilized as a starting point to identify which 
utilities may be impacted.  In order to perform a comprehensive assessment of the utilities locations, a 
subsurface and field verification would be required to determine the exact locations of the utilities lines.  
No new rights-of-way are anticipated for the relocation of any utilities.  When the plan is selected for 
construction, the locations of upgrades to utilities at existing locations will be determined.   
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Figure 5.1:  Project Area, Alternative A  
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Figure 5.2:  Project Area, Alternate B 
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Figure 5.4:  Parcel Map, Alternate C
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Table 5.1:  Parcels 

PARCEL  ACRES  PARCEL ACRES PARCEL ACRES PARCEL  ACRES
C9-3 24.24  D9N-6-10 0.55 1008-15 2.14 748-2 11.04
D9A-3 31.81 0.55 1601-3-1 5.61 748-2 20.38
D10-2 49.67 C8-2 15.92 7-5 0.67 585-435 35.01
E10G-2-10 0.94 C8-3 9.22 601-10 1.6 579-485 0.34
D9J-2 1.16 C8D-2 1.29 601-10 35.66 75 1.01
C8L-2 37.51 C8D-3 153 748-2 30.31 1008-1-2 35.33
D10-1 29.85 C8L-5 13.11 1197-2 1.51 1008-15 1.58
D9P-1 169.37 C8L-6 0.95 1008-1-2 1.93 1008-4-3 8.57

344.54 C8Q-2 6.75 1196-18 0.38 1031-10 25.96
C8Q-2 18.27 C8Q-2-20 0.88 1600-5 0.48 1196-18 1.18
C8Q-5 6.88 D10-2-10 0.18 1197-2 0.58 1197-2 2.4
C9-1 24.44 D10-3 79 590-60-20 11.85 1197-2 16.84
E10G-15 1.1 D8M-10 9.51 1008-4-3 4.3 1197-2 1.72
E10E-2 83.21 D8M-7 4.6 1008-4-3 14.54 1197-2 0.46
E10F-1 19.91 D8M-8 0.88 585-435 27.39 1197-2 19.61
E10J-1-80 0.83 D8M-8-10 0.98 1197-2 2.28 1197-2 0.98
E10J-1-90 23.16 D9A-11 7.34 590-50 26.83 1600-5 4.07
C8L-5 8.23 D9J-1 8.85 444-9 0.06 1600-5 2.57
E10J-1 10.49 D9N-3 2 590-70 31.03 1600-5 1.35
E10C-1-20 1.89 D9N-6 6.82 7-5-1 2.48 1600-5 2.46
D9H-32 18.89 D9N-7 1 590-70 26.98 1600-5 2.04
E10J-4 15.35 D9P-1-10 34 600-20 0.46 1601-3-1 4.98
E10C-1 7.09 D9Q-1 7.27 1600-4-1 3.6 601-3 31.18
E10F-7-20 3.6 D9Q-1-10 0.14 590-60-21 27.39 601-10 34.04
E10F-4 0.2 E10A-2 3 590-60-22 3.79 602-1 4.67
C8-1 32.61 E10A-4 6 1198-1 78.43 1198-1 8.43
C8-2 35.31 E10B-6 13 1198-1 66.39 1199-1 17.5
C8D-3 49.8 E10B-6-20 23 1196-17 0.17 1600-4-1 5.06
C8K-1 33.53 E10C-1 136 444-7 1.89 600-20 18.78
D9K-1 111.75 E10J-1-20 1 410.73 319.54
E10P-1 62.12 E10J-4 0.89 1197-1 17.26 590-60-26 3.22
C8L-3 17.47 E10K-10 16.48 590-60-1 11.65 590-60-24 3.73
E10G-18-10 20.19 563.06 1196-1 0.22 590-60-23 5.99
E10G-18-13 0.27 1175-380-1 5.59 590-60 1.52
C8L-6 1.42 1198-3 23.67 1008-12 6.05
D9G-2 5.03 590-60-26 6.08 1032-3 19.53
D9Q-3 4.27 1196-4-1 0.22 1196-19 1.55
D10-3 6.88 1196-19 0.14 1197-1 10.1
E10F-5 0.7 1175-382-1 3.04 1198-3 20.36
E10G-5 1.16 1196-3 0.43 16-85 0.28
E10F-6 4.9 590-60-24 5.46 175-380 1.34
E10F-7 8.44 1008-14 27.9 175-380 13.51
D10-2-10 65.25 1196-7 3.73 175-381 0.75
D10-4 8 590-60-26 1.99 175-381 0.49

712.62 590-60-23 9.93 600-1 2.74
1196-2-1 0.38 600-1 8.26
1008-14 8.35 600-1 2.16

PARCEL ACRES PARCEL ACRES 1032-3 61.92 600-1 4.73
C8Q-1 3.9 C9-2 2.28 600-4 1.22 106.31
C8Q-4 2.33 1600-6 3.26 175-382 1.62
E10J-3 2.55 1600-6 6.76 1197-1 8.12
C8Q-4 1.08 1600-6 0.93 175-380 12.62
196-13 0.16 1600-6 1.71 600-1 4.73
196-13 0.32 601-2 4.8 179-14 0.71

7.49 19.74 179-12-3 0.28
2.07 175-381 0.1

196-13 2.87 175-381 0.96
196-13 0.93 1196-19 16.27
196-13 0.4 179-14-2 0.24
196-13 1.15 590-101 0.89

25.24 590-56-2 0.53
590-102 2.09
590-88 0.3
590-56-1 0.93
1196-5 0.32
1600-1-1 2.21
600-1 5.56

247.66
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Figure 5.5:  Parcel Map, Alternate C
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Table 5.2:  Parcels
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6.0 INDUCED FLOODING 

6.1 Alternative A 

Alternative A does not impact or induce flooding on any residential or commercial structures. 

6.2 Alternative B 

The proposed levees will increase water levels as much as 1 foot with larger floods in the vicinity of 
Lakeland Drive.  The existing commercial development on the west bank of the Pearl River either side of 
Lakeland Drive will be adversely affected.  Prior investigations show that a levee or floodwall could not be 
constructed without acquiring many of the existing buildings in this area.  Thus, the recommended plan 
includes the total acquisition of this area, approximately 25.31 acres.  Due to the passage of time since the 
previous report and the continued construction, relocation of these facilities in adjacent areas may be 
difficult. 

6.3 Alternative C 

Alternative C does not impact or induce flooding on any residential or commercial structures.  Creeks near 
the weir location will have backwater, although these elevations will be below ordinary high water.  Because 
there is no induced flooding, no condemnation, such as required with Alternative B, is necessary.  Some 
areas receive a large benefit for reduced risk but still fall within the 1% chance exceedance.   

7.0 COST ESTIMATIONS  
The Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, as amended by 
the Uniform Relocation Act Amendments of 1987, Title IV of the Surface Transportation and the Uniform 
Relocation Assistance Act of 1987 (PL 100-17), “provides for uniform and equitable treatment of persons 
displaced from their homes, businesses, or farms by Federal or Federally assisted programs and to establish 
uniform and equitable land acquisition policies for Federal or Federally assisted programs.”  Cost estimates 
are briefly discussed in the following sections.  A more detailed discussion of the cost associated with 
implementation of each alternative can be found in Cost Engineering, also in Appendix C:  Engineering. 

7.1 Alternative A 

Alternative A is a non-structural alternative that would encompass relocating structures (buy-out) and 
buying the land upon which the structures were located.  The numerous structures to be relocated in this 
alternative include residential buildings, commercial buildings, schools, and hospitals.  When relocation 
assistance, demolition, and infrastructure removal are included in the cost estimate, the real estate 
requirements for Alternative A is estimated between $1 Billion and $3 Billion (Table 7.1).  The cost to 
implement Alternative A, including risk analysis and contingencies, starts at over $2 Billion (Appendix C:  
Cost Engineering). 

Table 7.1:  Structures at Risk during Pearl River Flood Events 

No. of Structures Estimated Value 
(per $1,000)

Total Estimated 
Buyout Cost 
(per $1000)*

No. of Structures Estimated Value 
(per $1,000)

Total Estimated 
Buyout Cost 
(per $1000)*

Residential 841 67,774 203,323 1,236 106,212 318,637
Commercial 272 113,958 455,833 677 512,123 2,048,492
WWTP 1 - 500,000 1 - 500,000

Total 1,113 181,732 1,159,156 1,913 618,335 2,867,129

Annual 1% Chance Exceedance Flood Event Annual 0.5% Chance Exceedance Flood 
Event (1979 Flood)

*includes Relocation Assistance, Demolition, and Infrastructure Removal
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7.2 Alternative B 

Data from the 2006 flood risk management report (Section 12.0) was utilized as a starting point and then 
updated to develop the estimated real estate needs for the current Alternative B.  The updated plan does not 
include the Richland levee segment proposed in the 2006 plan; therefore, costs associated with that element 
of the plan were removed from the updated estimates.  With the large infrastructure cost, a more detailed 
review of what had previously been presented to the USACE in the prior study was not considered 
necessary. Richland levee segment cost was removed as part of Alternative B, therefore cost of Richland 
Levee Real Estate was removed. The estimated cost of acquiring the necessary LERRD for this alternative 
is almost $71,000,000, in addition to an estimated relocation cost of approximately $16,000,000 (Table 
7.2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.3 Alternative C 

The total cost for real estate needs, presented in Table 7.3, is estimated to be less than $21,000,000 and 
relocation is anticipated to be less than $12,000,000.  Therefore, less than 10% of the anticipated total cost 
of implementing Alternative C. 

According to ER 405-1-04, “cost estimates should also be used for projects in which the value of real estate 
(lands, improvements, and severance damages) is not expected to exceed ten percent of total project costs.”  
Therefore, cost estimates would be appropriate for this project.  However, in the interest of prudence, a 
brief gross appraisal was secured.  ER 405-1-04 asserts that a brief gross appraisal is appropriate for projects 
in which the value of real estate does not exceed 30% of the total project cost.  A copy of the brief gross 
appraisal report has been included in Section 12.0.  The appraisal indicates the total cost for real estate 

Table 7.2:  Cost Summary, Alternative B 

DESCRIPTION TOTAL COST
Lands and Damages

Acquisitions (2006 estimates) $52,415,346.00
Excluding Richland Levee Footprint -$4,999,531.00

Subtotal $47,415,815.00
Ten-Year Inflation Adjustment (15%) $54,528,187.25

Contegicies (30%) $16,358,456.18
TOTAL LANDS AND DAMAGES $70,886,643.43

Relocations
Cemetery, Utilities, & Structure $15,884,892.50

 TOTAL RELOCTIONS $15,884,892.50
Mitigation
Mitigation $6,338,900.00

 TOTAL MITIGATION $6,338,900.00

Preliminary Opinion of Probable Cost

(October 2016 Price Levels)

Pearl River Basin, Mississippi, Federal Risk 
Reduction Project, Alternative B
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needs could be less than previously estimated.  The higher cost estimations have been included in Table 7.3 
below in order to have a conservative assessment of the project cost and to account for risk and 
contingencies. 

 

Table 7.3:  Cost Summary, Alternative C 

DESCRIPTION TOTAL COST
Lands and Damages

Appraisals $250,000.00
Acquisitions

Upstream Lakeland (Floodplain) $1,185,000.00
Upstream Lakeland (commercial/low) $300,000.00
Flowood (commercial/low) $175,000.00
Flowood (protected) $4,360,000.00
Flowood (protected/sump area) $2,910,000.00
Floodplain (unprotected) $6,205,000.00
Jackson floodplain $1,050,000.00
Pearl/Flowood (protected low/wet) $120,000.00
Pearl/Flowood (protected) $1,800,000.00
Floodplain (unprotected) $1,485,000.00
Richland (protected/low/sump area) $240,000.00

Temporary Easements $500,000.00
TOTAL LANDS AND DAMAGES $20,580,000.00

Relocations
Utilities 

Mechanical
Water Lines $240,000.00
Natural Gas $6,000,000.00
Sewer Lines $500,000.00

Electrical
Power Lines $4,800,000.00
Telephone Cable $402,000.00

TOTAL RELOCATIONS $11,942,000.00

Mitigation
Mitigation $14,500,000.00

 TOTAL MITIGATION $14,500,000.00

Pearl River Basin, Mississippi, Federal Risk 
Reduction Project, Alternative C

Preliminary Opinion of Probable Cost

(October 2016 Price Levels)
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8.0 MINERAL ACTIVITY 

8.1 Alternative A 

No mineral activity is known to be ongoing within the proposed project area. 

8.2 Alternative B 

No mineral activity is known to be ongoing within the proposed project area. 

8.3 Alternative C 

No mineral activity is known to be ongoing within the proposed project area. 

9.0 LAND ACQUISITION 

9.1 Alternative A 

The local sponsor, Rankin-Hinds Pearl River Flood and Drainage Control District, will be responsible for 
providing all the necessary real estate interest associated with the project.  Without substantive public 
support and numerous comments against this measure, it is anticipated that it could take as long as fifty 
years to buy-out the numerous structures affected by this plan. 

Zoning and floodplain ordinances associated with this project will be updated as needed, pursuant to Section 
402 of the Water Resources Development Act 1986 as amended 33 USC § 701b-12.  The Flood Damage 
Prevention Ordinance for Rankin County, Mississippi, can be found on the county’s website 
(www.rankincounty.org).  The Flood Damage Prevention Ordinance for the City of Flowood, Mississippi, 
can be found on the city’s website (www.cityofflowood.org).  The Community Development Office for the 
City of Pearl, Mississippi, can be reached at 601-932-3526.  The Building and Code Enforcement 
Department for Richland, Mississippi, can be reached at 601-420-1600 or 601-420-1610.  The Hinds 
County Permitting and Zoning Office can be reached at 601-355-5425.  The Flood Damages Prevention 
Ordinance for the City of Jackson, Mississippi, can be found online 
(https://library.municode.com/ms/jackson/codes/code_of_ordinances?nodeId=COOR_CH62FL). 

9.2 Alternative B 

The local sponsor, Rankin-Hinds Pearl River Flood and Drainage Control District, will be responsible for 
providing all the necessary real estate interest associated with the project.  Land owner opposition to this 
plan may delay the acquisition of the required parcels in a timely manner.  Levee plans have tried to garner 
public support several times since the 1979 Flood but have failed to gain traction with the public and the 
local sponsor.  A detailed acquisition schedule will be prepared during the engineering design phase once 
plans and specifications are prepared for each section of the project if this plan is approved to move forward.  
Based upon the preliminary information available at this time, the estimated total time to complete the 
acquisition of real estate rights and for construction of this project is 5-10 years. 

Zoning and floodplain ordinances associated with this project will be updated as needed, pursuant to Section 
402 of the Water Resources Development Act 1986 as amended 33 USC § 701b-12.  The Flood Damage 
Prevention Ordinance for Rankin County, Mississippi, can be found on the county’s website 
(www.rankincounty.org).  The Flood Damage Prevention Ordinance for the City of Flowood, Mississippi, 
can be found on the city’s website (www.cityofflowood.org).  The Community Development Office for the 
City of Pearl, Mississippi, can be reached at 601-932-3526.  The Building and Code Enforcement 
Department for Richland, Mississippi, can be reached at 601-420-1600 or 601-420-1610.  The Hinds 
County Permitting and Zoning Office can be reached at 601-355-5425.  The Flood Damages Prevention 

http://www.rankincounty.org/
http://www.cityofflowood.org/
https://library.municode.com/ms/jackson/codes/code_of_ordinances?nodeId=COOR_CH62FL
http://www.rankincounty.org/
http://www.cityofflowood.org/
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Ordinance for the City of Jackson, Mississippi, can be found online 
(https://library.municode.com/ms/jackson/codes/code_of_ordinances?nodeId=COOR_CH62FL). 

9.3 Alternative C 

The local sponsor, Rankin-Hinds Pearl River Flood and Drainage Control District, will be responsible for 
purchasing all the necessary real estate interest associated with the project.  Based on rescoping meetings 
held with existing land owners, community members, and stake holders, this plan enjoys broad public 
support.  With such momentum behind this alternative, the process to acquire the necessary land is 
anticipated to take 12-18 months.  A detailed acquisition schedule will be prepared during the engineering 
design phase once plans and specifications are prepared for each section of the project.  Based upon the 
preliminary information available, the estimated total time to complete the acquisition of real estate rights 
and for construction of this project is 2-4 years. 

Zoning and floodplain ordinances associated with this project will be updated as needed, pursuant to Section 
402 of the Water Resources Development Act 1986 as amended 33 USC § 701b-12.  The Flood Damage 
Prevention Ordinance for Rankin County, Mississippi, can be found on the county’s website 
(www.rankincounty.org).  The Flood Damage Prevention Ordinance for the City of Flowood, Mississippi, 
can be found on the city’s website (www.cityofflowood.org).  The Community Development Office for the 
City of Pearl, Mississippi, can be reached at 601-932-3526.  The Building and Code Enforcement 
Department for Richland, Mississippi, can be reached at 601-420-1600 or 601-420-1610.  The Hinds 
County Permitting and Zoning Office can be reached at 601-355-5425.  The Flood Damages Prevention 
Ordinance for the City of Jackson, Mississippi, can be found online 
(https://library.municode.com/ms/jackson/codes/code_of_ordinances?nodeId=COOR_CH62FL). 

10.0 UTILITY RELOCATION 

10.1 Alternative C 

The Rankin-Hinds Pearl River Flood and Drainage Control District, Mississippi, is familiar with the lands 
and easements to be acquired for the construction, operation, and maintenance of the Pearl River Basin, 
Mississippi, Federal Risk Reduction Project.  The non-federal sponsor has begun investigations into the 
ownership and title of facilities presently located on said lands and easements and which facilities must be 
relocated or adjusted in connection with the construction, operation, and maintenance of said Project. 

Any conclusion or categorization contained in this report that an item is a utility or facility relocation to be 
performed by the non-federal sponsor as part of its LERRD responsibilities is preliminary only.  The 
government will make a final determination of the relocations necessary for the construction, operation, or 
maintenance of the project after further analysis and completion and approval of final attorney’s opinions 
of compensability for each of the impacted utilities and facilities. 

 

10.2 Utility Location Assessment 

Figure 10.1 shows the location within the study area where utilities are located.  Table 10.1 lists the utilities 
within in the study area. 

  

https://library.municode.com/ms/jackson/codes/code_of_ordinances?nodeId=COOR_CH62FL
http://www.rankincounty.org/
http://www.cityofflowood.org/
https://library.municode.com/ms/jackson/codes/code_of_ordinances?nodeId=COOR_CH62FL
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Figure 10.1:  Utility Map, Alternative C 
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Utility Companies Utility Type Locations
Atmost Gas Gas There are no Atmos gas lines crossing the Pearl River.
Center Point Energy Gas 12" line crossing Pearl River  south of Diversion and canal heading northwest to Yazoo City, MS.

GulfSouth Gas
Three (3) parallel 10" lines crossing the Pearl River at the Jackson Landfill. Eight (8") inch line crossing the Pearl River 
behind Herrin Gear near High Street.  

Entergy Electrical

(1) One 115kv line crossing the Pearl River at the Old Jackson Landfill. (2) One line from the Jackson South subdivision 
going toward Richland (Rankin Industrial Area) south of Interstate 20. (3) 2 lines from South Jackson Subdivision south 
of Hwy 80 parallel to Hwy 80 (115kv & 230kv). (4) Two 115kv lines (1 circuit) from Jackson East Subdivision crossing the 
Pearl River north of Old Brandon Road.  (5) 2 lines (same circuit) from the North East subdivision south of Hwy 25.  (6) 
one (115kv) line from the south substation on the Rankin County side to the Eastover area of Jackson. (7) 2 115kV lines 
(same cirucit) parallel to Hwy 25.

City of Jackson, MS 
Department of Public Works

Sewer
54" westbank interceptor lines from south of Meadowbrook Road (east of pump station) proceeding south of Water 
Works Curve and I-55.

City of Jackson, MS 
Department of Public Works

Water
36" drinking water line from south of Meadowbrook Road proceeding south of Lakeland Drive and south of Lakeland 
Drive near Eubank Creek east of Woodrow Wilson Drive to waterwork curve near Interstate 55.

Pearl River Valley Water No lines within the study area nor cross the Pearl River
City of Flowood, MS Water No lines within the study area nor cross the Pearl River
City of Pearl, MS Water No lines within the study area nor cross the Pearl River
Time Warner Cable Data Comm No lines within the study area nor cross the Pearl River

Bell South Data Comm
(1) Underground fiber optic line crosses the Pearl River south of Lakeland Drive. (2) Fiber optic and copper lines 
enclosed in a conduit which is physically attached to Hwy 80 Bridge over the Pearl River.

AT&T Data Comm
(1) Underground fiber optic line parallel to Woodrow Wilson Bridge crossing the Pearl River.  Underground cable just 
south of Interstate 20 along the Illinois Central railroad track crossing the Pearl River.

Wiltel (Level 3) Data Comm 2 underground 2.5 inch HDP conduit side by side fiber optic lines parallel to the Woodrow Wilson Bridge.

Telcove Data Comm
Fiber optic line is south of Woodrow Wilson bridge attached to Entergy electrical pole.  Another fiber optic line is 
located south of Lakeland Drive at the Pearl River attached to Entergy electrical Pole. #

Delta com Data Comm Underground fiber optic cable south of the KCS railroad track near Old Brandon Road.

Verizon Data Comm
(1) Fiber optic cable (Brooks) underground at Lakeland Hwy crossing the Pearl River.  (2) Fiber optic line (Brooks) 
running east and west along Hwy 80 crossing the Pearl River underground. (3) Verizion (MCI) is leasing fiber optic lines 
from Qwest communication which cross the Pearl River underground along Old Brandon Road.

WLBT TV N/A
WAPT TV N/A
WJTV TV N/A
WDBD TV N/A
MSPBS TV N/A

*Exis ting uti l i ties  not a l l  expected to be impacted

Existing Utility Matrix

 Alternative C
Pearl River Basin, Mississippi, Federal Risk Reduction Project, Rankin and Hinds Counties

Table 10.1:  Utility Matrix, Alternative C 
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11.0 2006 PEARL RIVER WATERSHED, MISSISSIPPI; HINDS AND RANKIN 
COUNTIES, MISSISSIPPI, LEVEE PLAN 
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12.0 GROSS APPRAISAL:  PEARL RIVER BASIN, MISSISSIPPI, FEDERAL RISK 
REDUCTION PROJECT, RANKIN AND HINDS COUNTIES- 163 PARCELS 
ENCOMPASSING 2,700 ACRES 
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