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Introduction

WaterTectonics (WT) conducted a treatability study for the City of Longview, Washington testing the
efficacy of Wavelonics Electrocoagulation (EC) to reduce/remove silica to less than 30 mg/L (Table 1) in
the existing municipal water supply. In addition, WaterTectonics benchmarked electrocoagulation’s
efficacy against chemical treatment utilizing multiple different chemicals containing aluminum which is a
known process for silica reduction. Linear regression equations were calculated for each data set to
establish an aluminum dosage and associated cost for each treatment to reduce silica to 30 mg/L. The
projected operating cost for EC and each chemical treatment tested are presented in this report. The
report’s conclusion illustrates the two lowest operational costs for reducing silica to 30 mg/L is utilizing
EC and Sodium Aluminate.

The design of testing, focused on dissolved silica removal by co-precipitation with aluminum EC as well
as co-precipitation with multiple chemicals for comparison. WT utilized published data (Sandia 2011)
and its past testing experience in conducting its treatability tests to document the efficacy of EC and PAC
for the removal of dissolved silica through a co-precipitated process utilizing aluminum hydroxide in
either a formulated chemical or an electro-chemical reaction. Lastly, WT examined the efficacy of
treatment, by EC and the other chemicals, by also treating samples that had been filtered and
chlorinated by the City’s current treatment process.

In Table 1, are the measured parameters with maximum contaminant levels (MCLs) and secondary
maximum contaminant levels (SMCLs).

Table 1 City of Longview, WA treatment goals, MCL’s and SMCL'’s.

Parameter Unit Treatment Goal MCL SMCL
Aluminum mg/L - - 0.05t0 0.2
Arsenic mg/L - 0.01 -
Calcium mg/L - - -

Iron mg/L - - 0.3
Magnesium mg/L - - -
Manganese mg/L - 0.05 -

pH s.u. 6.5-8.5
Silica, Dissolved mg/L 30 - -
Hardness mg CaCO3/L - = >

Total Alkalinity mg CaCO3/L - - -
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Methods

WT received samples from two different locations within the treatment process. City of Longview
provided five gallons of raw well water prior to any of the municipality’s existing pretreatment processes
and fifteen gallons of water post pre-treatment that includes prechlorination and filtration with
greensand. The filtered water was collected prior to final pH adjustment with sodium hydroxide and any
fluoridation.

A five-gallon bucket of sample was thoroughly mixed prior to beginning the treatability testing. The
samples were treated using batch treatment laboratory-scale EC. 500 mL samples were tested at
different levels of EC treatment by maintaining the current and varying the treatment time. Based on
Faraday’s Law, this created the scenario to examine how different theoretical aluminum dosages would
impact the reduction of Silica with electrocoagulation. Similarly, testing was also conducted with Kemira
PAX-XL8 polyaluminum chloride (PAC) dosing aluminum at the same theoretical equivalent to the EC
samples. The testing utilizing PAC also required the addition of sodium hydroxide in order to maintain
the pH close to 7.7, the City’s target pH for corrosion control.

All samples were rapid mixed followed by slow mixing and settling. After settling, the supernate was
filtered through 8 um paper filters using a vacuum apparatus simulating granular media filtration.
Aluminum concentrations ranged from 3 mg/| to 30 mg/L for EC treatments and 3 mg/l to 90 mg/L for
PAC treatments. All samples were tested for the parameters listed in Appendix A.

Results

Electrocoagulation

Raw Water

In the initial raw water sample, iron and manganese oxidized in the water sample bucket after it had
been opened for a few days. As a result, a fresh 10-gallon sample of raw water was collected on
October 25, 2016 to complete the treatability testing. The two raw water samples were analyzed and
were found to have similar influent and treated water quality (Table 2,Table 3).

Beaker testing was initially conducted with 30 mg/L Al EC using the raw water sample. The 30 mg/L Al
EC set was also tested with chlorination using sodium hypochlorite dosed at 5 mg Cl,/L, simulating the
existing prechlorination step in the water treatment process. Following EC and stirring a large floc
formed that settled leaving a clear supernate (Figure 1). Testing with filtered water determined that a
30 mg/L Al EC treatment was required to meet the water quality goal. Two liters of raw water were
treated with 30 mg/L Al EC for the final treatment with and without oxidation using sodium
hypochlorite. Silica concentrations were well below the 30 mg/L goal in all testing when a 30 mg/L Al EC
treatment was applied (Table 4). Oxidation did not affect silica removal.
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The existing site process includes prechlorination to oxidize arsenic, iron, and manganese prior to

greensand filtration. WT tested oxidation as a pretreatment to simulate site conditions and determine

how EC with oxidation affected the removal of arsenic, iron, and manganese with basic filtration instead

of greensand. MCL’s and SMCL's for measured parameters are provided in Table 1. Aluminum

concentrations were below the upper limit for the SMCL. Arsenic was below the MCL in the raw and

treated samples. Iron was non-detect and well below the SMCL in both treated samples. Manganese

had the best reduction following EC with oxidation but was still above the MCL in the treated sample.

Manganese above the MCL was expected without greensand filtration.

Table 2 WaterTectonics analytical test results for City of Longview — raw water collected October 4, 2016.

Parameter

pH

Conductivity
Turbidity
Dissolved Oxygen
Silica

Unit

s.u.
uS/cm
NTU
mg/L
mg/L Si02

Raw - Influent

7.19
218.8
1.83
9.55
52.3

Raw - 30 mg/L Al EC

7.53
181
0.19
7.93
20.4

Table 3 WaterTectonics analytical test results for raw water collected October 25, 2016.

Parameter

pH

Conductivity
Turbidity
Dissolved Oxygen
Silica

Unit

s.u.
uS/cm
NTU
mg/L
mg/L Si02

Raw - Influent

7.01
226
2.97
7.88
53.3

Raw — 30 mg/L Al EC

7.59
190.9
0.57
9.73
17.2

Table 4 Third party laboratory analytical test results for raw water collected October 25, 2016.

Parameter

Aluminum
Arsenic
Calcium

Iron
Magnesium
Manganese
Silica, Dissolved
Hardness

Total Alkalinity

Unit

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg Si02/L
mg
CaCo3/L
mg
CaCo3/L

Raw - Influent

ND (< 0.040)

0.005
27
11
6.6

0.59
51
94.56

110

Raw - 30 mg/L Al EC

0.11
0.0044
23
ND (< 0.050)
5.3
0.29
16
79.23

82

Raw - 30 mg/L Al EC
with oxidation
7.6
231
0.33
8.62
23.3

Raw — 30 mg/L Al EC
with oxidation
7.66
213.7
0.31
10.68
13.7

Raw - 30 mg/L Al EC
with oxidation
0.17
ND (< 0.003)

25
ND (< 0.050)

5.4
0.18
12
84.64

90
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Figure 1 City of Longview Raw Water 30 mg/L Al EC Treatments, without oxidation (left), with oxidation (right).

Filtered Water

The filtered water was used to develop a silica removal curve based off of 3, 9, 15, and 30 mg/L Al EC
treatments. The filtered water was selected for this broader effort because of the volume available for
testing. Following EC treatment and mixing a large floc formed with increasing volume that settled after
floc development (Figure 2). The data indicates that the optimal EC aluminum dose is between 15 and
30 mg/L with or without pH adjustment (Figure 3, Table 5, Table 6).

Figure 2 City of Longview Filtered Water Treatments from left to right: 3, 9, 15, and ds30 mg/L Al EC before settling.
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Longview Filtered Water Silica Reduction with Al EC
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Figure 3 Longview filtered water silica reduction with Aluminum EC.

Table 5 WaterTectonics analytical test results for City of Longview - Filtered water EC treatability without pH adjustment.

Parameter Unit Filtered 3 mg/L 9 mg/L 15 mg/L 30 mg/L
Influent Al EC Al EC Al EC Al EC
pH S.u. 7.41 7.68 7.63 7.63 7.47
Conductivity pS/cm 230 227 221 211.8 201.1
Turbidity NTU 0.43 0.45 0.45 0.39 0.33
Dissolved Oxygen  mg/L 8.53 9.08 9.12 8.93 7.87
Silica mg Si02/L 554 50.7 41.5 33.6 19.1

Table 6 WaterTectonics analytical test results for City of Longview — Filtered water EC treatability with pH adjustment to 8
before EC.

Parameter Unit Filtered Influent 3 mg/L 9 mg/L 15 mg/L 30 mg/L
pH adjusted Al EC Al EC Al EC Al EC
pH S.u. 8.02 8.01 7.79 7.7 7.57
Conductivity pS/cm 230 230 223 217.5 205.9
Turbidity NTU 0.43 1.18 0.87 0.72 0.77
Dissolved Oxygen mg/L 8.53 8.88 8.78 8.5 7.49

Silica mg Si02/L 55.4 50.9 39.7 32.3 19.5
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A dosage of 30 mg/L AL EC was selected as the optimal treatment and a 2L sample of water was treated
for third party verification of silica removal and additional parameters. A large floc formed that settled
(Figure 4). Silica was below 30 mg/L with the 30 mg/L Al EC treatment (Table 7, Table 8). Aluminum was
below the upper limit for the SMCL in the treated sample but above the lower value indicating that the
coagulation and filtration process may need to be optimized. Arsenic, iron, and manganese were all
below the MCLs and SMCLs in the filtered influent and did not increase following EC treatment.

Figure 4 City of Longview Filtered Water 30 mg/L Al EC Treatment.

Table 7 WaterTectonics analytical test results for City of Longview — Filtered water EC treatability testing.

Parameter Unit Filtered - Influent  Filtered — 30 mg/L
Al EC

pH s.u. 7.41 7.33

Conductivity uS/cm 230 206.7

Turbidity NTU 0.43 0.27

Dissolved Oxygen mg/L 8.53 10.44

Silica mg Si02/L 55.4 19.9

Table 8 Third party laboratory analytical test results for City of Longview - Filtered water EC treatability testing.

Parameter Unit Filtered - Influent = Filtered — 30 mg/L
Al EC
Aluminum mg/L ND (< 0.100) 0.11
Arsenic mg/L 0.0026 ND (< 0.003)
Calcium mg/L 27 23
Iron mg/L ND (< 0.050) ND (< 0.050)
Magnesium mg/L 6 5.2
Manganese mg/L ND (< 0.010) ND (< 0.008)
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Parameter Unit Filtered - Influent = Filtered — 30 mg/L
Al EC

Silica, Dissolved mg Si02/L 47 19

Hardness mg CaCO3/L 92.1 78.82

Total Alkalinity mg CaCO3/L 110 88

Polyaluminum Chloride Treatments

Samples were treated with Kemira PAX-XL8 polyaluminum chloride (PAC) for comparison to EC
treatment with the same theoretical aluminum concentrations as the EC treatments (Figure 5). PAC
treatment formed a large floc that settled similarly to the EC treatments (Figure 6). Silica removal
required higher theoretical aluminum doses when treated with PAC compared to EC. Initially the
filtered sample was used for the PAC testing (Table 9, Table 10). The results showed decreasing pH and
minimal silica removal at doses equivalent to Al EC treatment. Slightly better silica removal was
observed with pH raised to 8 using sodium chloride after adding the PAC but silica was still well above
the 30 mg/L treatment goal with up to 30 mg/L theoretical Al dosing.

Increased PAC dosing with pH adjustment was tested on the fresh raw water sample to determine the
concentration that could meet the treatment goal (Table 11). 38 mg/L PAC dosing with pH adjustment
met the silica removal goal compared to 20 mg/L Al EC. The pH dropped below 5 with the highest PAC
doses.

Conductivity increased with the additional of PAC. A large floc formed with mixing that settled (shown
before settling in Figure 6).
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Longview - Silica Reduction PAC and Al EC
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Figure 5 City of Longview average silica removal PAC vs Al EC.

Figure 6 City of Longview - Raw water PAC treatments from left to right: 15, 30, 45, 60, 75, and 90 mg/L Al.

Table 9 WaterTectonics analytical test results for filtered water PAC testing without pH adjustment.

Parameter Unit Filtered 3mg/L Al 9mg/LAl  15mg/LAl 30 mg/LAl
Influent PAC PAC PAC PAC

pH s.u. 7.41 7.41 7.3 7.17 6.81

Conductivity pS/cm 230 244 264 284 339

Turbidity NTU 0.43 1.07 0.52 0.34 0.43

Dissolved mg/L 8.53 8.7 8.72 8.66 8.69

Oxygen

Silica mg/L 55.4 54.6 514 49.7 455

Si02
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Table 10 WaterTectonics analytical test results for filtered water PAC testing with pH adjusted to ~8.

Parameter

pH
Conductivity
Turbidity
Dissolved
Oxygen
Silica

Unit Filtered 3 mg/LAI 9 mg/LAl 15 mg/LAl 30 mg/LAI
Influent PAC PAC PAC PAC
s.u. 7.41 7.8 7.84 7.87 7.93
pS/cm 230 255 292 363 450
NTU 0.43 0.48 0.57 0.73 0.5
mg/L 8.53 8.77 8.8 8.73 8.75
mg/L 55.4 53.2 50.2 39.2 35.5
Si02

Table 11 WaterTectonics analytical test results for raw water PAC testing with pH adjusted to ~8.

Parameter

pH

Conductivity

Turbidity
Dissolved
Oxygen
Silica

8.5

7.5

6.5

5.5

4.5

Unit

S.u.

uS/cm

NTU
mg/L

mg/L
Si02

Raw 15mg/L 30mg/L 45mg/L 60mg/L 75mg/L 90 mg/L

Influent Al Al Al Al Al Al
PAC PAC PAC PAC PAC PAC
7.01 7.01 6.79 7.61 7.56 7.27 6.46
226 335 432 548 645 769 761
2.97 0.32 0.28 0.3 0.2 0.29 0.4
7.88 8.51 8.53 8.54 8.54 8.31 8.53
53.3 42.3 32.5 22.3 18 16.4 9.3

Raw pH after PAC, NaOH, and filtration

—— " o,

10

—@— pH after PAC
—@— pH after adjustment

pH after filtration

20 30 40 50 60 70 80 90 100
Theoretical Al Dose (mg/L)

Figure 7 City of Longview raw water pH adjustment with PAC treatments
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Operational Cost Estimate

Calculating the required dosage to reduce silica to 30 mg/L, operation costs were estimated EC, PAC,
Alum (aluminum sulfate) and Sodium Aluminate. With the exception of EC, all other chemicals tested
required pH amendment following dosage, the cost associated to the amendment was included as part
of the operating cost. Sodium Hydroxide and Sulfuric Acid were used to adjust the pH to 7.7 for the
testing. Linear regression equations were calculated for each data sets and added to the graphical data
presented in Figure 8.

Longview - Silica Reduction by Al EC and Al Chemistry

60 —@— Al EC Treatment

Na Aluminate

50 —@®— PAC

—@— Alum (liq)
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% Treatment)
£ 30 @ = = = = = =N\t = = = e N - DN - - ———— - ———————
m©
.2 =-0.4339x + 54
& R?=0.9652

20 —

.y =-0.7133x + 54
R?=0.9969
10
y=-1.2893x+54 vy =-0.8209x + 54
R? = 0.9907 R2=0.9154
0
0 10 20 30 40 50 60 70 80 90 100

Theoretical Al Dose (mg/L)

Figure 8 - Silica Reduction and Regression Calculations

These treatment dosages were calculated using linear equations as the minimum dosage required to
reduce silica to 30 mg/L. The EC costs were estimated at the aluminum dosage of 18.5 mg/L. The
Sodium Aluminate treatment costs were calculated at 29.2 mg/L. The PAC treatment costs were
estimated at an aluminum dosage of 33.7 mg/L. The Aluminum Sulfate treatment costs were estimated
at an aluminum dosage of 55.3 mg/L.
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Table 12 Operational Costs for EC Treatment at 18.5 mg/L Aluminum.

Consumables Units Units/day Unit Cost* Daily Cost Volume Cost**
Aluminum EC Cells Each 0.43 $11,021 $4,765 $0.40/Kgal
Power*** kWh 16,283 $0.070 $1,134 $0.09/Kgal
Total Cost S $10,852 $0.49/Kgal

* Based on bulk pricing from regional suppliers (based on a WT EC cell design).
** Based on 12 MGD.
*** Estimated on the preliminary cell design and the average power cost over the life of the cell.

Table 13 Operational Costs for Sodium Aluminate Treatment at 29.2 mg/L Aluminum.

Consumables Units Units/day | Unit Cost* Daily Cost Volume Cost**
Sodium Aluminate (Dry) Ibs 8,891 $0.57 $5,103 $0.43/Kgal
Sulfuric Acid (98% H2504) Ibs 12,010 $0.10 $1,201 $0.10/Kgal
Total Cost S $25,245 $0.53/Kgal

* Based on bulk pricing from regional suppliers.
** Based on 12 MGD.

Table 14 Operational Costs for 50% PAC Treatment at 33.7 mg/L Aluminum.

Consumables Units Units/day  Unit Cost* Daily Cost Volume Cost**
Polyaluminum Chloride (50% PAC) = Ibs 27,082 $0.31 $8,395 $0.70/Kgal
Caustic (50% NaOH) lbs 5,254 $0.15 $788 $0.07/Kgal
Total Cost S $25,245 $0.77/Kgal

* Based on bulk pricing from regional suppliers.
** Based on 12 MGD.

Table 15 Operational Costs for Aluminum Sulfate (Alum) Treatment at 55.3 mg/L Aluminum.

Consumables Units Units/day  Unit Cost* Daily Cost Volume Cost**
Aluminum Sulfate (dry Alum)  Ibs 147,692 $0.07 $10,741 $0.90/Kgal
Caustic (50% NaOH) lbs 34,528 $0.15 $5,179 $0.43/Kgal
Total Cost S $25,245 $1.33/Kgal

* Based on bulk pricing from regional suppliers.
** Based on 12 MGD.
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Conclusion

Both EC, sodium aluminate, aluminum sulfate and PAC were effective in reducing silica in a
coagulation/flocculation process. The dosage of aluminum is lower for the EC process and it did not
affect the pH. Aluminum sulfate and PAC coagulation consumes alkalinity and lowers pH. The
aluminum sulfate and PAC processes will require adjustment of the pH with a caustic chemical to raise
the pH. The sodium aluminate increases pH and will require pH adjustment with an acid. Since PACis a
formulated chemical that requires the addition of chloride, the subsequent impact on the water quality
as a result of the increased TDS from the chloride should be studied further. The EC 3™ party Aluminum
data was below the upper limit for the SMCL in the treated sample but above the lower value indicating
that the coagulation and filtration process may need to be optimized.

The results showed that silica reduction was equally effective in both the raw and treated water
samples. Treatment of the raw water is most likely preferable since an oxidation and coagulation
process will help reduce the iron and manganese and filtration will be required after the floc has been
separated. Evaluation of additional benefits from treatment such as further reduction of heavy metals
and/or bacteria was not a part of the scope for this feasibility report, but certainly should be considered
in any future testing. Academic reports and WT’s testing has shown the EC process to produce a 3-4 log
reduction in bacteria and viruses. If piloting is conducted, this reduction should be studied and
quantified and as a result there may be an economic benefit of lower chlorination dosages.

The operational costs were estimated at the theoretical values based on the laboratory collected data.
Based on this data, EC shows a cost and operational advantages over the aluminum-based chemicals
tested. EC estimated operational cost are lower than the sodium aluminate chemical option, but the
calculated operational costs are close enough that our recommendation is that both approaches are
tested in a scaled side-by-side field evaluation.

References
Stewart, T., Nyman, M., & Altman, S. J. (2011). Coagulation Chemistries for Silica Removal from Cooling
Tower Water (No. SAND2011-0800). Sandia National Laboratories.
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Appendix A - Analytical Test Methods and Detection Limits

Table A Water Tectonics analytical test methods and detection limits.

Parameter Unit Method Detection Limit
pH standard units Hach HQ40d meter N/A
Conductivity pS/cm Hach HQ40d meter N/A
Turbidity NTU Hach 2100P meter 0.01
Dissolved Oxygen mg/L Hach HQ40d meter 0.1
Silica mg/L as SiO, Hach Method 8185 1

Table B Third party laboratory test methods and detection lim

its.

Parameter Unit Method Detection Limit
Aluminum mg/L EPA 200.8 0.040
Alkalinity mg/L SM 2320B 2.0-3.0
Arsenic mg/L EPA 200.8 0.003
Calcium mg/L EPA 6010C 1
Iron mg/L EPA 6010C 0.050
Magnesium mg/L EPA 6010C 1
Manganese mg/L EPA 200.8 0.008
Silica, Dissolved mg/L as SiO, EPA 200.7 2.1
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Appendix B - Budgetary Capital Estimate

Capital Budgetary Estimate

At the customer’s request, WaterTectonics has developed a budgetary estimate for the capital
equipment required for this EC and chemical process solutions developed in the treatability study. The
existing process currently used for treatment of the well water is shown in Figure 9.

Oxidation

A
Y

Greensand Y DISTRIBUTION >

Chlorination

Figure 9 - Current Groundwater Treatment Process

To remove the silica in the groundwater using either, EC or an aluminum based chemical, coagulation
and flocculation will occur and thus, supporting clarification and filtration is recommended. For the
purposes of this budgetary estimate the follow process flow was developed for the EC and chemical
solutions.

Mix Tank

Electrocoagulation (EC)

Clarifier

Oxidation

CH2M Hill

Multi-Media Filter

(MMF)
Filter Press

’——W SOURCE
Chlorination
SOLIDS

Figure 10 - EC Process Flow Diagram

Liquid Out
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Mix Tank

Oxidation

Chemical Injection
m a (Liquid or Powder)

==

CH2M Hill

Clarifier

Multi-Media Filter

(MMF)
Filter Press

’——W SOURCE
Chlorination
SoLIDS

Figure 11 - Chemical Process Flow Diagram

Liquid Out

For budgetary purposes, it is assumed that the process component (specifically the mix tank, clarifier,
clearwell, multimedia filters, sludge tank and filter press) will be the same for either proposed process
solutions. As a result, the primary difference is between the capital cost for an EC system versus a
chemical dosing and storage system. Based on our experience and past projects, our proposed
budgetary pricing for a process flow at 12MGD is outlined in the table below.

Table 16 Capital Cost Estimate.

L Capital Estimate Capital Depreciated Cost
Description . . . .
Low Estimate High of Capital (High)
Option 1 - EC Equipment
12 EC Cells (10 online, 2 $160,000/year
Redundant >2,100,000 »3,200,000 $0.04/Kgal
Power supplies (1 per cell)
Option 2 - Chemical Equipment
Off-loading
Liquid Storage 20,000 gallons
Dry Storage, 80,000 lbs $1,500,000 $2,300,000 »115,000/year
. $0.03/Kgal
Chemical make-down system
Redundant Chemical dosing
systems
Process Equipment
Flocculation
Clarification $6,000,000 $10,000,000 IR
L $0.11/Kgal
Filtration
Dewatering

Note: Depreciation cost were evaluated on 20year, straight line method, 0% APR.
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Sample Information
Project Name Longview RO
Project Number 156197.00.JT
Sample Description Mint Farm Groundwater
RO Stream RO Feed — 61% Recovery RO Permeate — 61% Recovery | RO Concentrate — 61% Recovery
Sample Name LV-RO Feed LV-RO Perm LV-RO Conc.
Sample Collection Date 11/29/2017 1/10/2017 110/2017
Bulk Sample ID Q362002 Q362002 Q362002
Characterization Lab ID R104501 R104502 R104503
Total Metals Analysis
Barium pg/L 19.8 <0.25U 68.2
Boron ugiL 203J 21.2J 37.3J
Calcium HglL 30,400 <200 U 82,500
Iron pg/lL <100V <10.0U <10.0U
Magnesium pg/L 8,770 5224 22,900
Manganese ugiL 041 <0.025 U 1.23
Potassium Hall 4,110 300J 10,500
Silica pg/lL 54,300 1,190 145,000
Sodium pglL 14,400 1,160 35,200
Strontium ugiL 925 <2.50U 238
Hardness, Ca mg/L as CaCO, 75.9 <0.50U 208
Hardness, Mg mg/L as CaCO, 36.1 0.21 94.3
Hardness, total mg/L as CaCO, 112 0.21 300
General Chemistry Analysis
Alkalinity, total mg/L as CaCO;, 102 <5.00U 251
Alkalinity, bicarbonate mg/L as CaCO, 102 <5.00U 251
pH Units 75 79 70
Turbidity NTU 0.31 0.15 0.49
Conductivity MS/icm 305 8.16 749
Total Dissolved Solids mg/L 223 <420U 546
Ammonia mg/L-N <0.10U <010 U <010U
Nitrate mg/L-N 0.0098 J <0.0028 U 0.014
Nitrite mg/L-N <0.0030 U <0.0030 U <0.0030 U
TKN mg/L-N 0.26 0.24 0.79
Chloride mg/L 322 0.89 84.8
Sulfate mg/L. 1.18 0.72 3.04
Fluoride mg/L 0.19J 0.065 J 0.51
TOC mg/L 1.04 <0.20U 2.56
Reactive Silica mg/L 68.0 1.18 86.9
Treatability Analysis
Hardness, Ca mg/L as CaCO, 80.0 1.00 212
Hardness, Mg mg/L as CaCQ, 28.0 <1.00U 76
Hardness, total mg/L as CaCO; 108 1.00 288
Calcium mg/L 320 0.40 84.9
Magnesium mg/L 6.80 <0.24 U 18.5
Chlorine Demand mg/L as Cl,

J = Estimated value below reporting limit.

E = Estimated value above calibration range.

U = Not detected at specified detection limit.
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cham:

Manufacturer Model Area Date: 1/10117 Modei No. ESPA2-2540
Hydranautics  |ESPA2-2540 20sq. #t NaCl Solution: 1,500 mg/L. Seriai No. 11898945
=
e e 2| g2 z e z |e z, o
e | g8 |3 |cs| 52|38 |28 |E2| 8 | 2| ¢ |EEB| % | B3 |SE|sE|zz|;sk

Sample LabID [ 28 22 & o ST 238 S8 &a k4 S & 28E & c§u. S zg & X
Name SDG hh mm psi °C gph gpm uSicm uSicm uSicm .. s.u. su % uSicm psi psi gidlps! %
NaCl Testing
- - 11:00 106 224 125 1.18 2,990 3,930 324 a wa wa 1.08 15% 3,240 194 86.4 0.19 99.8%
- = 1115 105 234 12.5 1.18 2,970 3,380 30.7 na na a 1.05 15% 3,218 19.3 85.7 0.18 99.8%
- - 11:30 104 24.3 125 1.18 2,980 3,400 30.2 na wa wa 1.02 15% 3229 194 84.2 0.18 99.8%
- - 11:45 101 25.2 12.5 1.18 2,970 3,420 30.2 wa nfa wa 0.99 15% 3,218 18.3 81.5 0.18 99.8%
Rejection Test 15% Recovery
- - 13:55 95.1 216 125 1.18 306 349 5.42 wa na wa 1.1 15% 332 1.99 93.1 0.18 99.6%
- - 14:10 93.0 21.9 125 1.18 307 351 5.19 na na wa 1.10 15% 333 2.00 91.0 0.18 99.6%
- - 14:25 92.5 223 12.5 1.18 309 352 5.08 wa wa wa 1.09 15% 335 2.01 90.5 0.18 99.6%
- = 14:40 92.3 226 12.5 1.18 308 351 499 wa wla na 1.08 15% 334 2.00 90.3 0.18 99.6%
Rejection Test 61% Recovery
- - 15:.00 85.8 231 125 0.14 307 748 8.22 na wa na 1.06 61% 472 2.83 83.0 0.19 99.6%

15:15 85.0 234 125 0.14 304 748 8.49 nla wa wa 1.05 61% 468 2.81 82.2 0.19 99.6%
- — 15:30 85.0 238 125 0.14 304 750 8.12 wa na na 1.04 61% 468 281 82.2 0.19 99.6%
LV-RO R104501,02,03 15:45 84.5 24.0 125 0.14 305 749 8.16 75 7.9 7.0 103 61% 469 2.82 817 0.18 99.6%
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Photo 1: Front view of the RO Skid used in testing.

Photo 2: Inside view of the RO Skid used in testing including RO element pressure vessel, feed
pump, booster pump and pre-fiiter.
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Photo 3: Schematic of the RO Skid used in testing.




vano7 Gravity Pipa Pipeline Printed by
1218 PM

ravity Pipe - Qutfall

Cost Estimata Quantity Unlts (Engiish or Metric)? English
User Inpyts: Valve Symbol Comment Bed Flagy Comment User Comiments

Segment Description:

1.) I thia ssgmant Tunnaied or Open Cut?

2) Input Segment Langth (foet) 2,000 [% USER INOUT

3) Pipe t:

Input Type of Pipe Materiat PVC SDR 35 USER INPUT

Inout inside Pios Diameter finches) .

Input Pipe Wall Thickness (inchee per sach well}

Input Pipe Fitting Aliowancs {Low, Madium, High) Low Low = approvimetelv 8§
finoe perppile
Medium = goproximerely 12
oo T —
Hioh = gporoximetely 20
fietinas per mite

4 In there a paraliel Pipe 2 7 | No |
Low = goproimateiv §
Quitos perrmile
Medliom = sgproximately 12
ftnaspermile
High » goproximetely 20
fittinga per mile

5.} Is there a paraliel Pipe $ 7
Low = sporoximetely §
Dinaapermide
Meium = gpproximately 12,
Duingsperpile
ol = sporoximetel 20
fittings per mile

7} Input Space Between Trench Wall & Pipe (nches) Suggested Minkmum Spece:

]

0.) Are the Pipes Concrete Encassd? W Yoa" the modei doca
concrae socasamant for the
entire fangth of the segment

10} input Pipe Bedding Thickness (inches) BT Suggested Minimum
Thic -

11) input Thickness of Pipe Zone Abova Pipa (inches) PZAP Suggested Minkmurn

A
Teench nformation;
Tranch Daptn (1) ™
Straiaht Wall Tranch Danth (R} swio
Tieach Width st Bottom of Tiench {f1) we
Trench Wiith at Top of Trench {ft) w2
13 Tranch Box Used?
4 Wood Shoring Used?
i

12) Is Wood Shoring Raquired for SWTD < 4'2 TRENCH BOX I3 used for
Straight Wall Trench Dopths
(SWTD) proeter than 4 and
less than 8 WOOD
SHORING la uvad for SWTD
greater than or wquad to 8'
and leea then or equsl to 20"
WOOD SHEET PILING i
used far SWTD grester than

13.) Vertical Depth Dimension (feet) sWTD TRENCH BOX is used for
Straight Walf Trench Depths
{SWITD) greater than 4'and
less than 8 WDOD
SHORING i3 used for SWTD
prestar than or squai to 8
and joss than or equal fo 20"
WOOD SHEET PILING i
used far SWID grealer than

18 58

1. i

17. Wt

18.) Sita Condition Factors. Low Urban Assumes 3° asphait
pavement, jow level of
traffic control and low fevel

19.) Trench Dewatsring Usar Specific For other Types of
dewatering (Grownd
Froazing, Well Palnts, Sheat
Plie A intarios Weil Points),
cantsct 8 CH2M MiLL
professivnal extimator.

21.) Appurtenances (Note fo User: Review the sppurtenance drewings} Quantity Size (inches) Lump Sum Cost per Each Description

‘Manholes:
Small - 42"
Mactium - 807
Large - 72° and Larper 4
Orop Manhoie
Service Latoraix:
ot —
Cotch Basina:
Gutter Style
Open Ares (Parking Loty
Other Feciltiea:
User Defined 1
User Defined 2
User Defined 3
User Dofined 4
tear Dafined 5

Al Rights Owned by CH2M HILL File Version 102372018
All Rights Reserved.

CPES Fociities Public_Longview_MINTFARM_RO Page 1004



va7

Gravity Pipe Pipeiine Printed by
1218 PM
|
i e Uit ot | | Data Renge
Pipe 1
Hobas Pios Matorial Cost LF $48.09 Nets: Dats Rsmaeis 8- 100"
Vviont Matarial Pioe Cost LF $34.27 Note: Dats Ranoe is 21° - 84°
PVC - SOR 33 Total instalied Pioa Cost LF $30.50 Ncte: Data Reels 8°-24°
RCP - ASTM C78 Total instalied Pips Cost LF i74.74 Note: Data Range s 87 - 108°
HDPE - Hancor Blua Seat Pipe Material Cost F 3418 Nets: Dats Rangels 4" - 60"
Vitrified Clay Pios Material Cost LF £78.60 Note: Deta Rance is €° - 42
PVC Labor Cost LF sa.tt Nots: Data Renge s 8°-24°
RCP Labor Cost LF $20.38 Nete: Dats Range is 0" - 108"
Hobae Labor Cost LF $2229
Usor Defined: {Ba sure f include an instakation facter i User Defined formulaj
Pipe System #1 {for example: » (21 443 * pipe 1 diameder) - 13,184} LF Pips § Dismater>>>>»> 24 Ba sure lo inciude an
InstaSation factor
Pipa System #2 [for axample: = (21 443 ° pios 1 diameter) - 13184} LF
Pipe System £3 [for sxampie: * (21 443 * pioe 1 ameter) - 131841 LF
3 1 hd 1 + 133 LE
Pige 2:
Hebas Pios Material Cost LF -£22.06 Note: Data Range is 8° - 100°
Vylon Material Pioe Cost LF -$35.44 Note: Deta Range s 21" - 847
PVC - SDR 35 Total instalied Pipe Cost LF £1489 Nots: Data Rance is 6°- 24"
RCP - ASTM C78 Total instadied Pipe Cost LF -$718 Nota: Data Renga s 07 - 108°
HDPE - Hancor Biue Seal Pioe Materia! Cost LF 5763 Note: Dats Rango s 4°- 60"
Vitrified Clav Pipe Materiat Cost LF s$18.30 Note: Data Ranoe is 6" - 42°
PVC Laber Coat LF sS40 Nota: Dats Range is & - 24"
RCP t.abor Cost LF 39.98 Note: Deds Range is & - 108°
Hobes Labor Cost LF S99
User Definect: (B aure to inchude an instaliation factor in User Defined formuls)
Pipe Sysiem #1 [lor sxampie: = (21.443 * pipe 2 diemeter) - 13,184} LF Pipa 2 Diamwter>>»>>> 12 Bae sure to include
Instatation factor.
Pioe Systern #2 [for sxampla: = {21.443 * pice 2 dismeter) - 13.184) LF
Pioe System 83 [for mxamanle; = {21.443 * pips 2 dismetar) - 13.184] F
[} {21 * =131 LF
Pipe 3:
Hobas Pios Msterisi Cost s1.07 Nots: Data Range is & - 100"
‘Vvion Matarial Pie Cost 0.4 Note: Dads Renpe s 21°- 547
PVC - SDR 23 Total instalied Pine Cost $22.74 Note: Deta Range is 67 -24°
RCP - AGTM C76 Total instatied Pipe Cost $3124 Note: Data Range is 6° - 108°
HOPE - Hancer Blue Seal Pive Materia Cost $2092 Nots: Detn Rancels 47-60°
Viirified Clay Pipe Msterial Coat $48.43 Nots: Deta Renge is &° - 42*
PVC Labor Cost $8.40 Neote: Deta Ranco is 6°-24°
RCP Labor Cost $19.16 Note: Data Range is G - 108°
Hobias Labor Cost se40
User Defined: (Be sure o inchude in User
Pipe System #1 [for exampie: = (21.443 * pipe J diemeter) - 13,184} Pips 3 Dismeter >>>25> 18 Ba sure fo inchude en
Instaiation tector.

Pioe System #2 [for exampla: = (21 443 * pipe 3 ciamater) - 13.184]
Pipe System #3 [lor sxample: = (21 443 * pipe 3 dismeter) - 13.184
;= (21,443 * pive 3 giameter) - 13,184)

Excavatinn, Chain Trencher, 87 wide, 60° dees, inciuding backfil and compaction

$107 RSM 02315-820-2300

2 Qe2229222272%5[FSE 5 GRERRRERG

Trench Excavation (1-4 feet Daes), /B cv tractor loader / beckhos $7 18 RSM 02315-810-0050 150 cvidsy
Trench Excavation (4-8 feet Desn) 1/2 cv twd backhos 3571 RSM 02315-810-0090 200cwday
Trench Excavation (8-10 fest Deet) 34 oy hyd backhos $8.31 RSM 02313.410-0500 225 cviday
Trenchy Excavation (10-14 feet Dees) 1 cy hyd backhos $4.29 RSM 02313-810-0910 200 cyidey
Trench Excavation {14-20 feet Deep) 1-1/2 cv hvd backhoe $2.71 RSM 02315-610-1310 480 ey/day
Trench Excavation (20-24 foet Daes) 2-1/2 cy hvd backhoe $2.35 RSM 02315-810-1344 785 cyidey
Trench Excavation with Trench Bex (8-10 feet Doeo). 14 oy excavater $7.39 RSM 02315-810-1382 212 cviday
Trench Excavation with Trench Bex (10-14 feet Deep), 1 cv excavetor 3400 RSM 02315-810-1378 238 cyiday
Trench Excavation with Trench Bez (14-20 leet Dean), 1-1/2 oy excavetor 3¢.25 RSM 02315-810-1382 451 cyday
by 112 gy eucavator 1 10-1 718 cyigay
Bedding - Native $20.20 Dave Hedgiin (includes Place &
Comosct)
Beckding - imponied $43.70 Dave Hedglin (includes Material
and Place & Compact)
Bedding - COF cy $50.59 Deve Hedgiin {inchudes Material
and Place & Compact)
Pipe Zone Bacikfi - Native cy $28.36 Dave Hedgiin (inckides Place &
Pipe Zone BeckiHl - imporied cy $48.73 Dave Hedgln (includes Materiel
and Place & Compact)
Pips Zone Backiil - CDF oY $50.53 Dave Hedgiin: {inciudes Material
snd Place & Compact)
Reinforced Concrets Ples Encasement . cy 3402.25
Trench Zone Backfill - Native cy $10.87 Omva Hedglin {inchudes Placa &
Trench Zone Backfil - Imported cY $29.34 Dave Hedglin {includes Material
and Place & Compect)
Trench Zone Backdll - COF cYy $90.33 Dave Hedgiin (includes Materist
and Place 8 Compact)
laul Excavated Meterial (12¢y duma fruck. 2 miles round trip) cY $5.24 RSM 02315-480-0400
(34 $203 R3M 02313-490-1245
Dewatering:
Trench Dewatesing LF $5 47 Customn Spec
‘Shoring:
‘Wood Shoring (for SWTD 2 & and £ 207) SF 51,09 RSM 023154101381
Wood Sheet Pling (for SWTD groater than 20) SF $11.30 RSM 02250-400-4500
Micra tunneling:
Micro tunneting, 24°-48° 0D LF $033.58 RSM 02441.400-0100
Micro tunneling, 30" OD, Adverse Conditions LF $1,407.87 RSM 02441-4000-110
Micro tunnelng Wobilization (%] $134,082 84 RSM 02441-400-1100
Horlzontal Boting:
Horizontsl Boring. Raadwork, 1/2° thick wal, 24° dismeter casing LF $322 62 RSM 02441-300-0100
Horizonts! Baring. Rostdwork, 1/2° thick wall, 36” dismeter casing LF $433.23 RSM 02441-300-0200
Hortrontal Bonng, Readwerk, 172 thick wat, 48" diameter casing LF 853444 RSM 02441-300-0300
Horfzonial Boring, Raroad, 24" diameter LF S1B5.57 ASM D2441-300-0500
Hoetrontal Boring. Reiiroad, 36" diameter LF 347837 RSM 02441-300-0600
Hortzontsl Bering. Relroad, 48° disneter LF 667 44 RSM 02441-300-0700
Roring, Jacking Pits EA 319 492 65 RSM 02443-300-1100
“Appurtsnances:
Al Rights Owned by CH2M HILL / File Version 10232018
CPES Facikties Public_Longview_MINTFARM_RO AN Rights Reserved. Page2old



Yarz017 Gravity Pipe Pipetine Printed by
1218 PM
‘Manholes:
Smat - 48° EA 50,052 89
Medium - 507 EA £5,085.43
Large - 72" mnd Larper EA $12,826.08
Drop Manhols EA $9,780.87
Sarvice Latersix:
Service Lateral EA $5501.17
Cateh Bagine!
Guter Btyle EA $5,347.99
Open Ares (Parking Lot) EA 38,700.93
Giobal Difficulty Pactors:

Erosien Control Q90 Open Country with sroskn

controt {wdre-sseding)

Forested Land 115 Clesring and stump removal

required, low of na traffic
control & utity

Gravel Rosds 690 Notraffic control, low or ne.

High Urben 132 Assumes ssphal psvement,

high level of traffic control and
high level ef sty interferance

Low Urban 100 Assumes 3° asphat paverment,

low level of traffic control and
low level of utiity inferferanca

Medium Urban 113 Aseumes pavement,

tevei of raffic controt
and medium level of utity

Opan Country 0.74 Open country, natursl

restorstion, no of low traffic
‘control and 1o or Jow utilty

Tunneled Crossings 400

User Defined 1 [ 0.7 | GOF Description UD 1 1

User Defined 2 { 0.81 [GOF w2 |
Supplemantal Fectora:

Groundwater Control 130

Nane 100

Rock Excavation 140

User Defined 1 121 Em«wum

User Defined 2 1.7 | &F Description UD 2

Estimating Cafculations:
Is this segment Tunneisd? (1 = Yes, 0 = No) [
s this Sagment Open Ci? (1 = Yes. 0 & No) 1
Are Pipes Concreta Encated? (0= Yes. 1= No) 1

Pipe 1 Diameter (inches) 27.00 1
Pipe 1 Diameter (1) 228
Pipa 1 Area (s!1LF) .07
s Pipe 1 DN7 (1 = Yes. 0= No) 0
s Pips 1 Steel? (1 = Yes, 0= No) 0
\a thera Pipe 2? (1 = Yes, 0= No) [

Pipe 2 Diameter (inches) 1400 P2
Pipe 2 Diamater (R} 117
Pipa 2 Aroa {stiLF) aer
s Pipe 2 D7 (1 = Yes. 0 = No) [
ls Pipe 2 Steel? (1= Yes, 0= No) ]
Is thers Pipe 37 (1 = Yes. 0= No) [

Pipe 3 Dlameter (inches) 2000 Py
Pipe 3 Dismeter (1) 187
Pipe 3 Area (8ILF) 524
ts Pipe 3047 (1= Yes, 0 = No) [
ta Pipe 3 Stoal? (1 = Yes. 0 = No) [
Maximurm Pipe Diameter (T} 228

Pipe Trench
Is Trench Bax Usad? {SWTD >4'and <&) (1 = Yes, 0 = No) 0 Trench Box Not Used
s Wood Shoring Used? (SWTD 2 & and s 20) (1= Yes, 0% No) 0
Is Wood Shest Piing used? (SWTD > 20) {1=Yes. 0. No) L]
s Wood Shoring Used for SWTD < 47 {1 = Yes. 0 = No) [
Total Pipe Length (1) 2,000 L
Bedding Thicknesa (1) 050 BT
Pipe Zona Abave Pipe (M) 100 PZAP
Trench [ Cover + Pipe Dlamater + Thiclness) {f) 775 1D

Zone_(Pipe Diameter + Pipa 2one Above Pipe) 325 Pz
Trench With st Botiom of Trench () 525 w1
Straight Wall Trench Depth (7} 4.00 SwTo
Teta! S Trench Excavation (D w* (ey) 301389
Side Siops Depth (Trench Depth - Bedding Thickness - Vertical Depth feet) 378 $5D
Side Siope Multipler 100 5
Total Sloped Excavation {cy) 1,041.67
Total Excavation {cy} 405558
Total Pipe Bedding Quantity (cy) 194,44
Total Pipe | Volume (cy) 28452
Tola! Pipe 2 Volume_(cy) 000
Tota! Pipe 3 Volume 0.000
Total Pipe Zons Quantl 963,30
Total Trench Zone Quantity (cy) 3.088.1%
Trench Wicth st Top of Trench () 1278 W2
‘Aroa of Surface Restoration (sy) 283133
Common Excavation Unil Cosl (per CY, No Tranch Bax} 3831
Common Excavation Unit Cost {per CY, with Trench Bax) $7.39)
Description Quantity (Enalish) { Unit {English}|  Quantity (Metric) Unit (Metric) $Uni Total Cost User Qver-Write
Excavation:

‘Pipa Trench — Trench Box Not Used 4542 oY EY57K) m3 3631 328 881
Pipe Bedding:

imported 154 cY 14868 m3 $43.70} 32,498
Pipe Zona BackfH:

Native 960 cY 74113 m 325 4.587]
Tranch Zore Backlil:

Native 3,088 Y 235056 m 1001 $32,758)
Concrete Encesement (includes Bedding and Pipe Zone) 0 Ty 000 m3 $402.33
Load and Haul Away Excess Matertal 487 cY 37208 m3 3824 @l’
Pipe:

Pipe 1 _(PVC SDR 35, 24 loch diameter) 2,000 [ 609 60 m 33050 361,178
Pipe 2 (None) 0 LF 0,00 m 31480
Pipe 3 (Nons) [) \E 000 m $9274
AX Rights Owned by CHZM HILL/ Fils Version:10/23/2015
CPES Faciities Public_Longview_MINTFARM_RO ‘AN Rights Reserved. Page Jol4
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12:18 PM
Il
Pipe Fittings:
Pipa 1 Fiting Adowance: el
P Fitting Allowanca: .00}
2] Fitting ANlowsnce: High 00
T-Lock Lining for RCP Pipe: !
Pipe 1 0 LF 000 $99.10
Pipe 2 ] LF 0.00 m $IR.24
Ptpe 3 ] LF 0.00 $57.88
Dewetering:
Trench Dewatering LF 60980 m $8.07
Shoring:
Wood Shoring (for SWTD 2 & and 5 207 4] SF 0.00 m2 $1.031
Wood Sheet Piing {for SWTD preater than 207) 0 SF 0.00 m2 3",3j
Surface Restoration:
"Asphak Paving Repar (3" thick).
iaw Cut Existing Pavement LF 1219:20 m 51.30
emove Existing Paverent 833 SY 238903 ms 3507
sul Debris 1o Dump CcY 180.52 m $10.02
Charge 238 ley 180,52 m: S105 87
Asphait Paving Repair 25,500 SF 2358.03 m: $4.01
Subtotal
Global Difficulty Factor Urban)
Manhoies:
- 48 EA
Medium - 80" EA
- 72" and Lamer EA
Manhole EA
Service Lateralx.
Service Lateral EA
Catch Baging:
Gutier 0 }E_A
Open Ares (Patiing Lot) '] EA
Other Faciities.
User Defined 1 L] 0 EA
User Defined 2 () [] EA 0
User Defined 3 () 0 EA 30}
User Definod 4 () 0 EA $0}
User Defined 5 () ) EA 30}
Sublotal - Appurienances $51,304
Tunnei:
Casing [ 600 m an] 3|
Carrier LF 000 m 7347 30}
Jacking Shaft:
Shoring SF 0.00 m2 §132355 30
Tramis cy 0.00 m3 26186 $0)
Riser LF 0.00 m 0 00| $0}
Exc & Backfitt cy ooc m3 $090| 30}
Receiving Shaft: _I
Shoring SF 000 m2 e 13 30|
Tremis cy noo m3 326198 30}
Riser LF oo0 m $0.00
Exc. & Backiil cY 000 m3 $020|
[T D ESTIMATE ITEMS: QUANT {ENGLISH} UNIT {ENGLISH} QUANT (METRIC) UNIT (METRIC)
Red Flags.
Rwer
Datouts
Utltity Contlicts
Eaiating Pipu Removal
ftam
| tte 2 Descrigtion
tom
temn
tom
tern & Description $0
Description
lem
tom
tem
item
Itoen
Htem
feem
Subtotatal - Al 3
Alowance for Misc ltems 318,697
Subtotal 84
Ground Water Contret (User Specific) $0
Supplernental Factor (Nonw)
TOTAL 3392843
Gravity Pipe - Outal 900 L [ALIE] X
Segment Cost with Standard Addrlonal Project Costs Added 000 196.3: 392,
Cost with Standard Addtional Costs and Contractor Added 000 Lf $292.22 534 43.
Segment Cost, Contractor Markupa, and Location Adjustmant Factor Added (sxchuding ALL .000 LS $286.60 $573,3:
Addtional Costs]
‘Segment Cost with Standard Addtional Project Costs, Contractor Markups, and Location 2,000 LF $286.80 $573,3
Adjastment Facior Added
; Al Rights Owned by CH2M HiLL / Filg Verslon 10212018
CPES Faciiies Public_Longview_MINTFARM_RO Al Rights Reserved Pagedold
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Sample Information

Project Name Longview RO
Project Number 156197.00.JT
Sample Description Mint Farm Groundwater
Sample Collection Date 11/29/2016
Bulk Sample D Q362001
Characterization Lab 1D Q386201, R100201

Total Metals Analysis
Barium Mg/l 136
Boron Hg/lL <100 U
Calcium Hg/L 33,000
Iron HglL 957
Magnesium Hg/L 9,140
Manganese Hg/L 630
Potassium Mgl 3,960
Silica HglL 56,900
Sodium yglL 11,700
Strontium Mg/l 93.2
Hardness, Ca mg/L as CaCO; 82.4
Hardness, Mg mg/L as CaCO, 376
Hardness, total mg/L as CaCO, 120

General Chemistry Analysi

Alkalinity, total mg/L as CaCO, 47.3
Alkalinity, bicarbonate mg/L as CaCO, <5.00U
pH Units 7.45
Turbidity NTU 3.78
Conductivity uSicm 296
Total Dissolved Solids mg/L 21
Ammonia mg/L-N 0.16
Nitrate mg/L-N <0.010U
Nitrite mg/L-N <0.010U
TKN mg/L-N 0.52
Chloride mg/L 284
Sulfate mg/L. 1.08
Fluoride ma/L <0.20U
TOC mg/L 1.52
Reactive Silica mg/L 59.0

Treatability Analysis
Hardness, Ca mg/L as CaCO, 86
Hardness, Mg mg/L as CaCO, 32
Hardness, total mg/L as CaCO, 118
Chlorine Demand mg/L-Cl,

J = Estimated value helow reporting limit.
E = Estimated value above calibration range.
U = Not detected at specified detection limit.
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REAGENT PREPARATION
Reagent Type: Sodium Aluminate Reagent Type: Alum
Vendor: Kemira Vendor: Kemira
Reagent Name: SAX-20 Reagent Name: ALS
Reagent Concentration: 10.6 % Reagent Concentration: 48.8 %
Specific Gravity: 1.48 g/mL Specific Gravity: 1.33 g/mL
Reagent Concentration: 156,859 mg/L Reagent Concentration: 648,508 mg/L
Stock Solution Basis: as Al Stock Solution Basis: as Aly(SO,);"14H,0
Prepared Solution Basis: as Al Prepared Solution Basis: as Al,(SO,);*14H,0
Prepared Reagent Concentration: 10,000 mg/L Prepared Reagent Concentration: 10,000 mg/L
Target Prepared Solution Volume: 100 mL Target Prepared Solution Volume: 100 mL
Total Volume Stock Solution: 6.38 mL of product Total Volume Stock Solution: 1.54 mL of product
Total Mass Stock Solution: 9.46 g of product Total Mass Stock Solution: 2.05 g of product
Date of Preparation: 1/5/2017 Date of Preparation: 1/5/2017
Analyst: AMB Analyst. AMB
Reagent Type: Magnesium Chloride Reagent Type: Lime
Prepared Solution Basis: MgCl, Prepared Solution Basis: Ca(OH),
Prepared Reagent Concentration: 10,000 mg/L Prepared Reagent Concentration: 10,000 mg/L
Target Prepared Solution Volume: 100 mL Target Prepared Solution Volume: 100 mL
Total Mass to Add: 1.00 g of product Total Mass to Add: 1.00 g of product
Date of Preparation: 1/6/2017 Date of Preparation: 1/6/2017
Analyst: BJS Analyst: BJS

**Reagents prepared fresh each day as needed.




CM m: LIME TITRATION

Sample Name Longview Mint Farm Groundwater
ASL 1D Q362001
Collection Date  {11/29/2016
Test Date 11412017
Analyst AMB
Lime Strength 12 git as Ca(OH)2
Sample Volume  |0.50L
Lime Total Lime Resultant
Volume Sample Volume Dose pH
mL L magl. as Ca(OH), S.u.
0.00 0.50 0.00 7.68
0.02 050 047 7.74
0.04 050 0.93 7.79
0.06 0.50 1.40 784
0.08 0.50 1.87 7.89
0.10 0.50 2.34 7.94
0.15 050 350 8.07
0.20 0.50 4.67 8.19
0.25 0.50 5.84 8.30
0.30 050 7.01 8.39
040 0.50 9.34 8.54
0.50 0.50 117 8.65
0.60 0.50 14,0 8.75
0.80 0.50 18.7 8.91
1.00 0.50 233 9.05
1.20 0.50 28.0 9.14
1.40 050 326 9.25
200 0.50 46.6 9.48
220 0.50 51.2 9.54
240 0.50 55.8 9.60
2.60 0.50 60.5 9.66
2.80 0.50 65.1 9.72
3.00 0.50 69.7 9.77
3.20 0.50 743 9.82
340 050 789 9.87
360 050 83.5 9.92
380 0.50 88.1 9.97
4.00 0.50 927 10,02
4.20 0.50 973 10.08
4.40 050 102 10.12
4.60 0.50 107 10.17
4.80 0.50 111 10.22
5.20 051 120 10.32
5.40 0.51 125 10.37
5.60 0.51 129 1042
5.80 0.51 134 1048
6.00 051 139 1053
6.20 0.51 143 10.58
6.40 0.51 148 10.63
6.60 0.51 152 10.68
6.80 051 157 10.73
7.00 051 161 1077
7.20 0.51 166 10.81
740 0.51 170 1085
7.60 051 175 10.88
7.80 0.51 180 10.90
8.00 0.51 184 1093
8.20 0.51 189 10.95
840 051 193 10.97
8.60 0.51 198 10.98
8.80 0.51 202 10.99
9.00 051 207 11.01

ResultentpH — s.u.

Original Characterization Analysis SDG No. Q386201
pH s.u, 745
Turbidity NTU 3.78
Conductivity mSicm 296
Titration Starting Conditions
{nitlal Sample pH S.U. 7.66
Initial Temperature °C 20.2
MgCl, Addition mg 98.2
|pH after magnesium s.u.l 7.68
115 1 Lime Titration Curve
101 y = 0.0093x +9.2004
105 R= 0.?77
100
95
90
85 4
80 4
E
75 . e -
0 2 40 60 80 120 40 180 200
Lime Dose Appiied — mg/L as Ca{OH),
Linear Trendline from pH 9.97-14.01
Slope 0.0093
Intercept 92094
IR, 0.9775
Calculated Lime Dose to Reach Target pH
Target pH 10.2 mg/L as Ca(OH), 106.5
Target pH 10.4 mg/L as Ca(OH), 128.0
Target pH 10.6 mgiL as Ca(OH}) 1495
Target pH 10.8 mg/L as Ca(OH), 171.0
Target pH 11.0 mg/L as Ca(OH), 1925




JARTEST No. 1
Test
Project Name
Source
Sampie Location
Sample Data/Time
Project Number
Saties Number
Analyst
Test Data/Time
Type
Chemical
Stock Strength
Stock Reagent Basis
Jar g
T Units
Volume
Magnesium Stock Added
Mg Doss,
MgCh Dosa,
Lime Stock Added
s Ca(OH), Daso, moL.
Units
RPM
Rapid Mix Duration
RPM
Velocity Gradient
Total Duration
Duration
Floc Obsesvations
“JT-1 Photos" Tab)
Period
Settling Observations
{See "JT-1 Photos"” Tah}
LAB ID {SDG}
Units
T NTU
Conducti Skem
TOC
Reactive Shiica mgA. as Si0;
Sitica as
Stica % Removal
Calcium
m
Hardness, Ca mgAL as CaC0,
My moAL. as CaCOy
, total mgAL as CaCO,4
nity, total mghL as CaCO,
nity, phenolphthalein mol as CaCO,
, bicarbonate mgA as CaCO,
Alkalinity, carbonate mgh as CaCO,
Alkalinity, hydroxide mglL as CaCO,
Total Dissoived Solids
Ammenia N
Nitrate -N
Nitrite N
TKN -N
Chioride
Sulfate
Fluoride
Chiorine Demand mgA-Cl,

Raw Watsr Characterization
T b
su
M NTU
1 Alkalinity, total mgA. as CaCO,
561 J JoC
Silica
Reactive Silica
1%6/201 Siem
“Fest Objectives
75% sihca remaval via bme softenng
Characteristics
Lima Cc
MgCl, CalOH Sodium Al
10000 10 1 000
MgCl H NaAl
1 2 3 4
10.2 104 10.6 10.8
20L
o2mi
50
196
213mb 2%56mL 299mL H2ml
106.5 1280 149.5 1710
10.20 103 10.61 1079
300
1 min
BNAN20
52/31/13eec’ for20° C
30
1010 men
Large quantity of Large quantity of Large quantity of Larga quanbly of
targe, whits fioc large, whkt floc large, wiita floc  large, whila fioc, hazy large, white floc; hazy

30 minules

whle appearance white appearance
between fioc

between Roc

Supesnatant'= Fitered (Whatrman 40)
. Rivs20s RI032M4
1030 1045 1052
052 155 200
560 549 515
062 a74 074
510 472 Y
473 “9 .8
169 21 1
06 30 w4
23 21 27
76 a2 101
21 116 9%
197 198 198

210°C

745

78
473
152
569
59.0

11.0

385mL

1525
10.95

Larga quantity of

Fast setiling’ floc 1s high desnrty slightty brownish yeliow in color not easily broken or dsucbed; supematan! 1s clear
and uncclorad.

105
062

070
a5
336
40.8
469
18.2
117
75

105

Finished pH vs. Lime Dose

3104
1
03
3
-
=102
101
100
00 M0 120 130 140 150 t60 170 180 10 200
Lime Dose  mgA. as CafOH),
Conductivity and Turbidity vs. Softening pH
560 240
50 210
§ 540 180
250 150 E
! ]
gszu 120 2
§ 510 080 5
=0 ~0-~ Conductivity 080
40 o Turtidly v | 030
480 000
102 104 108 108 10
Softening pH — s.u.
Silica vs. Seftening pH
50
o
H
B
1
2
gn
10
0
102 104 106 108 10
Softaning pH — s.u.
TOC vs. Softening pH
10
09
08
o7
06
105
Q
So4
03
02
01
0o

102

104 108

108 10

-Ns2ESNEERENEERE

Hardness — mg/L as CaCO;

Hardness vs. Softening pt

—O— Tobal Hardness —o— Calciam Hastem
—
- e
0.2 104 106
Sofiening pH



CMM° JAR TEST No. 1 PHOTOGRAPHS- Lime Test

Photo 1:  Jars | and 2 end of floc slage 1 {60 RPM

Photo 2 ars 3 and 4 end of floc stage 1 60 RPM

T

Photo 3 arSend f  stagei 60 RPM

Photod:  Jars 1 and 2 end of floc slage 2 (40 RPM)

I‘l]

Photo 5: _ Jars3 and 4 end of floc stage 2 (40 RPM)

Photo8  JarSendofflocslage2 4 RPM

Photo 7: _ Jars 1 and 2 end of loc stags 3 (20 RPM)

Photo 8;  Jars 3 and 4 end of floc stage 3 (20 RPM)

Photo & &5 end of foc slage 3 (20 RPM)

Photo 10:  Jars 1 and 2 start of settling phasa

19

Photo 11:  Jars 3 and 4 start of sattfing phasa Photo 12.  ar5stad §  ngphase
. [ -} ¢ - ¥ L 1
2 2 =

D —— . &

; ;“"‘
“ 9T P

-

Photo 13:  Jars 1 and 2 end of satting phase (30 min) Photo 14:  ars 3 and 4 end of settiing phase 30 mn)

Photo 15°  Jar 5 and of sattiing phase {30 min)



Name
Source
Sample Location
Sample Dato/Time
Number
Series Number

Test DatafTime

Chemlcal
Stock Strength
Stock Roagent Basis

LABiD =

Initial
Sodium Aluminate

Rapid Mix

Flocculation

Floc Obsarvations
{500 "JT-2 Photos™ Tab)

Period

Settiing Observations
{(See “JT-2 Photos" Tab)

Turbidi
Conductivi
TOC

Reactive Silica

Sitica Removat
Calelum

um
Alkatinity, tota)
Alkalinity, bicarbonats
Total Dissolved Solids
Ammonia

Nitrats

Nitrite

TKN

Chioride

Sulfats

Fluoride

Chlorine Demand

JAR TEST No. 2
Teat Information Raw Water Ch
Lon RO T ‘c 210°C
Mint Farm Groundwater su 745
MFRWTP Tu NTY 378
1412972016 Alkalini |, iotal mgAL as CaCO,y 473
156197.00.J7 TOC 152
JT-2 Silica 569
AMB Reactive Silica 590
12017 12701 Slem 298
(23
75% tifica remaval wa sodium aluminale coa
Cheractoristicy
Ma Lime t
MgCly Ca{OH); Sodiwm Aluminale Aum
10000 10.000 10000 10000
MGl Ca{OH), asAl A{SOs * 14H,0
1 2 ¥ 4 5 ]
Ri02001 ravers - 02003 R1012004 R102005 R12004
Units 75 75 6 86 75 5
20L
Stock Added 3.00mL 400mL 500 mL 6.00 ml. 7.00mi 8.00mL
Dose 150 20 250 300 350 400
Units 880 903 919 931 939 951
RPM 300 pm
Duration 1 min
RPM 60740/ 20 pn
V" Gradient 32 31 13sec’for20°C
Total Duraon 30 m:n
Duration 10 10 10mn
Hoobservablefloc  Modbservible floc Mo obsuvable floc  H: floc  No foc i le floc
formaton- supemat  formason- cupemat  formaton supemat.  fonmation- cupamat  fonmation- supemat.  formason- supemat
leas hazy than other bazy hazy y hazy Meerendof  hary Nearendof
fars Festfioc etaga, 12 first Boc stags, 56
whilo grans of while grams of
procpitate nobcabla  precpitats noticable
on bottom of jar on bottnm of a1
grams gonedunng - graina gone dunng
st foc stage. test floc stage
30 nunutes
No observable setfiing or dleanng of supemalani
~Filtored
Units 891 g15 932 948 959 969
NTU 718 843 780 9.0 908 803
309 37 334 357 376 395
166 17 185 192 21 243
mgfL as Si0; 480 518 478 464 516 472
o 43 449 a7 430 434 409
% Remaval 21 21 %7 24 27 a1
280 281 212 a5 272 265
814 8.09 799 7.84 779 765
mglL as CaCO;
mlL as CaCO;y
N
-N
m N
N
m

Finished pH vs. Sodium Aluminate Dose
97 -
96
95
|94
Ep
E .3
=92
91
90

as
15 20 % 0 3 40

Sodium Aluminate Dose — mpl as A/

Conductivity and Turbidity vs. Sodium Aluminate Dose

g
g

Turbidhy - NTU

-y
g
VL8838 8

—0— Conductivity
o~ Turbidity

3

©
&
o

1% 20 % 35

kil
Sodium Aluminate Dose — mgL as A/

Silica vs. Sodium Aluminate Dose




d'm: JAR TEST No. 2 PHOTOGRAPHS- Sodium Alimunate Test

Photo1.  Jars1and2pre-lest

Photo 4 Jars 1 and 2 end of floc stage 1 {80 RPM)

Photo7:  Jars 1 and 2 end ol floc stage 2 40 RPM)

) )

Phato 10:  Jars 1 and 2 end of fioc stage 3 (20 RPM)

oy L P Y
B-KE * ® R

Photo $3:  Jars 1 and 2 start of settling phase

W Outey
B-KER.

oy NIRTER £ @

Phato 16:  Jars | and 2 end of setting phass {30 min)

Phote2:  JarsJand 4 pro-tost Photo3:  Jars 5 and 6 pre-test

)

PhotoS:  Jars 3end 4 end of floc stage 1 (B0 RPA) Photo8:  Jers 5end 8 end of floc siage | (80 RPM)

Photo8:  Jars 3 end 4 end of floc staga 2 (40 RPM) Photo®:  Jera 5 end 8 end of floc stage 2 (40 RPM)

Photo 11:  Jars 3.2nd 4 end of flac stage 3 (2 RPM) Photo 12 Jars 5 end § end of floc stage 3 (20 RPM)

Wiz N 7 wy @ Dok ey
B-KER: BT ¢ R B-KER’
Photo 14:  Jars 3 and 4 start of settiing phase Photo 15:  Jars S and 6 start of setttng phasa
\ Rz TR Dininssibs WAL atY
v e oy (@
: ER ER B-KER’
Photo 17:  Jars 3and 4 end of setling phase (30 min) Photo 18:  Jars 5 870 6 end of seting phasa (30 min)



chawm-

Name
Source

Sample Data/Time
Number
Seties Number

Chamical
Stock Strength
Stock Reagent Basls
Jard
LABID. ~
Initial
Volume
Alum
ash
as AL{SO,}; * 14H,0
after Addition

Rapid Mix
Flocculation

Floc Obsarvations Stage 1
(See "JT-3 Photos” Tab)

Floc Obsarvations Stage 2

Floc Observations Stage 3

Psriod

Sattling Observations
(See "JT-3 Photos” Tab)

Turbidi
Condu
ToC
Reactive Silica
Sitica
Sitica Removal
Calclum
nesium
Aliadinity, total
Alkal bicarbonats
Total Dissolved Solids
Ammonia
Nitrate
HNitrite
TKN
Chioride
Sulfate
Fluoride
Chiorine Demand

JARTEST No. 3
Testinformation Wates Chanacterization
RO Tem “c 216°C
Mint Farm Groundwater su. 745
MFRWTP urbidi NTU 378
1112072016 , total mgh. as CaC0; 473
158197 00 JT JOC 152
JT-3 Sllica 569
AMB Raactive Silica 590
1572017 15.54 Siem 26
Test
75% eilica ramoval via luminum sullale [
Lime Coa
MaCl, Ca[CH}; Sodium Aluminate Alum
10,000 10000 10000 10 000
MCl, CalOH}, NaAl0, Al SO *14HO
1 2 4 3 1]
Ri02007 - Rt02009 Rio0in Ri02011 R02012
Units 7.7 17 77 77 17 77
20L
Stock Added 300ml 4.00mL 500mbL 600mL 7.00mL 8.00mi
136 181 226 2N a7 362
Dose, 15 20 25 0 35 40
Units 743 737 730 7.23 77 7.05
RPM 300 rom
Duration 1 mn
RPM 60/40/20 rpm
Velocity Gradient 52/31/13sec kr 20°C
Total Duration 30 min
Duration 10M0/10 min
Modium quantty  Largo quantly white- Large quantly white- Lerge quanty white- Largs quantly wisio- Large quanily whits-
wheg-claar pin floc; clear pin floc; ciesr pa floc, dear pn floc claat pwn floc; chear pin floc,
supernat hazy supemat. hazy tupemat hacy supemal hazy supemal. hazy cupemat hay
Large quanky Lasge quantty Lerge quantty Lerge quantly Larga quansty Very large quantly
clear supemat. clear supemal. clear supernat. clees supemal. dear supemat. mpomal
Lome quansty large  Large quantiy large  Large quandly lags  Very lugequantly  Very large quantly  Vesy lorge quantty
tize floc. claar ozs floc; cear size floc; clear meduim ee floc medium sze foc, medium sze floc;
apemat. apetnat supemat. dear cupemat. dlear supernal cloitr supemal.
30 minutes
Large quantity of fast setting pale yeliow colored floc
Units 78 76 76 75 74 73
NTU 102 0.860 120 122 1 0748
Skem 296 224 298 298 298
m 088 087 081 0. 082 c70
mg/L as Si0; 556 538 56.0 542 842
mglL as Si0; 505 492 434 488 458 415
% Removal 1.2 135 132 42 14.2 165
25 29.1 292 82 21 286
850 846 8.60 846 857 839
mglL as CaCO,y
m N
m N
N

z

Finished pH vs. Alum Dose T0C
76 10
09 _—o-\o
08
75
3 07 1
| 06
B4 105
T o ]
£ o 04
&£ 03 4
73 02 ]
01
72 00
15 2 5 0 35 40 15 2 %
Aum Doss — molL as AL{SO,), 14H,0 Alum Dose
Conductivity and Turbidity vs. Alum Dose Sille:
500 1 13 60 1
. 5
%0 P————————————0-
400 3 10
§ 0 09 2 o
230 g 08 : T
07
0 3 05 & B
B 200 05 |
2 5
§ 150 § =0~ Conductivily 04" in
03
100 —o—Turbidity 02 0
7 01
0 00 0
15 2 -3 k| 35 40 p 2 25
Alum Doss — mglL a5 Al{{SO,*14H,0 Alim Dose
Finished pH vs. Alum Dose T0C
76 10
o o———o\o
15 08
3 07
-
1 06
;}7.4 1 1 05
£ 84
£ 1 03
: ) 02
0.1
72 00
13 15 17 1% 21 23 25 27 29 31 33 35 37 13 15 17 18 21 2
Alum Dose — mgl as A/ Aky
Conductivity and Turbidity vs. Alum Dose Sti:
500 13 60
0 " o .
50
. 0 10
350 09 g
?m P 08 E '; “

ar |



Photo 16:  Jars  and 2 end of setting phase (30 min) Phota 17:  Jars 3.and 4 end of settiing phass (30 min) Photo 18:  Jars 5and 8 end of settiing phase (X min)



JARTESTNo. 4
wst information Raw Water Characierization.
Project Name RO T < 20°C
Source Mind Farm Groundwatsr s, 745
Sample Location MFRWTP T NTU 378
Sample DatelTime 1112912016 Alkalinity, total 2sCaCO; 473
Project Number 156197 00.JT ToC 152
Serles Number JT-4 Silica 56.9
Analyst AMB Reactive Silica 590
Test Data/Time 1202017 1630 226
Tost
75% sifica removal wa coz
Type Ma Lme Acd Causte
Chemical MgCly CalOH), Sodium Alumnate Al Suliunc Aud  Sodism Hydroxide
Stock Strength 10000 10000 155,858 58584 10N 10N
Stock Reagent Basis as MoCl, as Ca{CH), asAl asA as H;50, as NaOH
Jar# 1 2 3 L 5 s
LABID SDG} R11290 R112902 R112903 Ri12904 R112905 R112906
T Units 8082 8082 8082 8082 8082 8082
Voiume 20L
Sodium Aluminate Stock Added 05tmb 1.02mL 153mL
asAl Dose 400 800 126
Alum Stock Added 135mb 273mL 409mL
asAl Dose 480 80.0 120
Sulfuric Acid Stock Added 400 mL 7.70mL 135 mL
as H;S0,; Dose, 93.1 189 331
Sodium Hydroxide Stock Added 9.00 mL 167 mb 247mL
as NaOH 180 34 494
mixi Units 7.85 816 8.09 893 833 755
RPM 300 rpm
Rapid Mix Duration 1 min
RPM 60/40/20
Flocculati Velocity Gradient 52131/ 13sec fr20°C
Total Duration 30 men
Duraon S 10710/ 10 mn
largequantiyol  Lergequanttyol  largequantyof  Lergequantyof  Largaquantlyof  Large quantyof
targe floc fonmatons; larpe floc lommations; large floc fomabons;  very kwpo fiec very luge floc very larga fioc
Waler not visible Water nol visbla Waler notvishla  formasons, Watar not formabons, Watsr rot lomadons, Watar
betwean fiocs. betwaen flocy between fiocs,  vissble batwewn flocs  vicible betwoen flocs. vasble batween flocs
Floc Observations
{See "JT-4 Photos"” Tab)
Pariod 30 menutes
Moderata to fast Moderate Io fatt Modarate to fasi Very faateetifng,  Veryfastsemng;  Very fast eetiing,
Settling Observations setting. waier locks  aetting; water looks  sptfing. waler locks  water iocha cleas and waler looks cloar and waler lochs clear and
(See "JT-4 Photos” Tab) clear and uncokored.  clsar and uncokeed.  clear and uncolored uncolored. uncolonsd uncalored.
Supernatart=Fillarod —~ -+ . 40
Units 72 81 78 87 B2 80
Tu NTU 144 161 128 118 172 4.90
Cond Skem 489 662 943 662 1076 1430
ToC 139 143 135 041 036 033
Reactive Silica mglL as Si0; 130 468 1.86 177 955 146
Silica 20 a3 8 120 36 k] 173 159 151
Silica Removal % Removal 789 k) 848 685 721 735
Calcium A 200. 244 202 216 248 278 270
nesium  PA 200. 7.42 592 6.13 682 7.42 640
Alkalinity, total molL as CaCOy
Alkalinity, bicarbonate mglL as CaCOy
Total Dissoived Solids
Ammonia N
Nitrats -N
Nitrita N
TKN -N
Chioride
Sulfate
Fiuoride
Chiorine Demand mgL-Cl

Reactive Sitica — mgAL es Si0;
3 8 8 & 8 8

)

Finished pH
] Sodicrs Aksmimats —— Al
8
40 S0 60 0 80 ] 100 10 120
Coagulant Dose — mptL a3 A/
Reactive Silica
O~ Sadum Aluminste —— Num
40 50 60 0 80 90 100 110 120

Coagulant Dose — mglL as A/

§ E 8

Conductivity— pS/em

Cnductivity
Sodium Alemiasts

800
600 /
400
L 60 n 80
Coagulant Dose — 1
Turbidity
24 —0— Soflwa Alwmite
161
16
14
E 12
]
z10
E: 8
E 6
4
2
0
L 60 70 80
Coagulant Dose — i
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chawm-

Project Name
Sample Location

Project Number
Series Number

Test Date/Time

Type

Stock Strangth
Stack Reagent Basis

Magnesium
Ll

asM
Mixing

Floc Observations
(See "JT-5 Photos” Tab}

Period
Settling Observations
(See "JT-5 Photos” Tab)

Reactive Sitica, 0.45 i filtered, 0 min.
Reactive Silica, 0.45 ym filtered, 15 min.
Reactive Sitica, 0.45 m fitterad, 30 min.
Reactive Silica, 0.45 m fittered, 45 min.
Reactive Sitica, 0.45 pm fittered, 60 min.
Reactive Silica, 0.45 um filtered, 90 min.
Silica, 0.45 pm fittered, 120 min.
Reactive Silica, Settied; Whatman 40 filt.
Removal

TOC
Reactive Silica
Siica A0,
Silicz Remaval
Calcium A 200,
um  A200.
Ca (EPA 200.7)
Hartiness, Mg (EPA 200.7)
Hardness, total (EPA 200.7)

23 Si0;
as 510,
% Removel

85
93
193
#43

14
030

087
191
no

517
293

121
156

120
82



mm’ JAR TEST No. 5 PHOTOGRAPHS- Lime Softening Kinetics Test

. —
Photo:  JT5 1 pre-est (Lofl); T0, post MgCl, and time addition (Right). Photo2:  JT5 1 10 min floc time (Lefl) 20 min fioc time (Right). Photo 3: 475 1 30 min floc me (Lef) 40 min floc tme (Righi).
Photod:  J75.1 50 min floc ime (Laft) 60 min floc time (Right). Photo 8: _ J15 170 min fioc tme (LeRt; 80 min floc tme (Right) Photo 8: _ JT5.1 50 min fioc ime (Lef), 100 min floc bme (Right).
o0
R. E
R .
-

Photo 71 J75 1 110 min floc time (Lefl) 120 min floc tme (Right). Photo 8:  J15.1 stan of satting Photo 9. JT5 1 15 min of satting (LeR), 30 min of sating (Righ).
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& No Pro2D
" With Pro2D

Liquids Train
Unit Process

Configure CPES

Edit Process Li Reconfigure CPES

Printed by:

Import Pro2D Units

Residuals Train
Unit Process

CPES Facilities Public_Longview_MINTFARM_Sodiumalu@i@atess CH2M HILL, Inc.

Process List

All Rights Reserved

File Version: 10/23/2015
Page 2 of 92



3/472017
12:45PM

sr en

Fac

Pa met In uts

EC and Power Units, Low
EC and Power Units H h
CMU Buikti 100" 50

1 foot excavation

SITEWORK
Excavation
Structural Backfill
Backfill
Haul Excess
Allawancs for Misc ltems
Subtotal

CONCRETE
Foundation
Slab on Grade
Walis
Walls
Walls
Walls
Beams
Beams
Elevated Slab
Elevated Slab
Allowance for Misc ltems
Subtotal

MASONRY
T ofBuildi  Construction.

Bulldi

Subtotal

METALS
Gratf
Handrall
Stairs
Allawance for Misc items
Subtotal

WOGCD & PLASTIC

Hom 1
fem 2
ltem 3
ltem 4
tem S

Allowance for Misc ltams

Subtotal

THERMAL & MOISTURE PROTECTION

Item 1
ttem 2
em 3
ltem 4
tem

Roof Hatch 4’ x &' double lea

Roof Hatch  2'x 2', double lea

Allowance for Misc tems

Subtotal

DOOCRS & WINDOWS

ftem 1
tem 2
ttem 3
tem 4
ltem §

Allowance for Misc tems

Subtotal

EQUIPMENT
EC and Power Mid Ra e Cost 2.85 million
Installation

ul  entitem3
ul  enttemd
ent tem 5
ui  entitem®
ul entitem7
ul  enthem@

mmmmmm
£

CPES Faciliies Public_Langview_MINTFARM_EC

£

C:z_)

U.D Facility ECunits

Value

2 1 million

3.2 million

5000

Unit,
lis

185.18 cy
185.19 cY

cy

185.19 ey

Mederata
5000 00

0.00
0.00
0.00

5%

0.00

0.00
0.00
0.00

5%

0.00
0.00

o.00
000
0.00
0.00
5%

0.00
0.00

0.00
0.00
5%

BEEER FSRRERT CSERE

CERERCRR

Quantty. i (Metric) $/Unit

14158 m3 $835
14158 m3 $48.10
000 m3 $7.60
14158 m3 $7.80
$1152808

4248 m3
14158 m3

$393.62
$358.31
$704.01
$704.01
$704.01
$704.01
$1121.35
$1121.35
$1121.35
$1121.35
$87 851

[+1] m3
000 m3
000 m3
(] m3

000 m3
000 m3

484 52 $156.08

000 $85.85
000 $85.85
$468.25

$0.00

$0.00

$0.00

$0.00
$2 809.50
$468.25

$2 650 000.00
2500.00

00

$0.00

$0.00

00

$0.00

00

All Rights Owned by CH2M HILL /

All Rights Reserved

User Comments

Total Cost

$1176 02
$8807 0258
$0 028
$1445 O02HE
7%
$12104

$21 868 03F
$65 983 038
$0 03w
$0 03W
$0 03w
$0 03W
$0 038
$0 038
$0 03ES
$0 03ES
383
§62 244

$780 416 04BM
$780 418

$0 056G
$0 05H
$0 058

88

8 88888

O07RH1
07TRH2

8 8888888

8 88888

88

88888
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407 U.D. Facility ECunits Printed by:
1245PM

Equipment ltem § 0.00 $0.00) $0

BIE

Equipment Ham 10 0.00 $0.00] S0

Allowance for Misc ltems 5% $3,312,500.00 $185.625

Subtotal $3,478,125

1&C

50000.00

Item 2

ltorn 3

ftam 4

ltorn §

*[3[3[8|8|8
b i

ul$

Allowance for Misc ltemns

Subtotal $52,500

CONVEYING SYSTEMS:!

Menorail Hoist (3 Ton) 1.00 $3,863.08 $3,863 | 14MH

Q%

Hoist Reil 0.00 0.00 m $39.02 $0 | 14MR

Allowance for Misc Hems 5% $§3,863.08 $183

Subtotal $4,058

MECHANICAL:

Allowance for Misc items

&
g

Equipment tom 2

Equipment tem 3

Equipment ltem 4

~Equipment ftam

Equipment tem

Equipment ttem

Equipment tem

Equipment tam

SSSSSSSSJ

Equipment item 10

*I3[8[8[8[3(318]3]8}8
gt i p Rl

€

Allowance for Misc tems $50 ODDA(')D $2,500

Subtotal $52,500

USER DEFINED ESTIMATE ITEMS: Qu

g

QUANT UNIT (METRIC) $IUNIT TOTAL COST

o

MCC Panals 1

tem 2 Description

ltemn 3 Description

ltem 4 Description

ltem 5 Description

ltemn 8 Description

ltem 7 Description

ltem 8 Description

Item 9 Description

Hem 10 Description

hem 11 Description

Hom 12 Description

ttem 13 Description

‘temn 14 Description

8888888888888885
]
=]

HEEEEEEEEEEEEEE

item 15 Description

Subtotal $60,000

Subtotal $4,531 ,94-5|

ALLOWANCES User

Finishes Allowance 200% $5,664,932 $113,209
I1&C Allowancs . 400% §5,684,932] SZZB..'E'

Mechanical Allowance 10.00% $5,864,932] $566,493]
Elactrical Allowance 4 00% $5,664,932] $226,597|

$5,664

Additional Project Costs and Contractor Markups Addaed $8,432,

3;
Additional Project Costs Added $5,664,93
1
2

Facility Cost, C
Additlonal Project Costs|

ps, and Location Adj Factor Added (excluding ALL $8,271,928

Facllity Cost with Standard Additional Project Costs, Contractor Markups, and Location $8,271,925
Adjustment Factor Added

All Rights Owned by CH2M HILL / File Version:10/23/2015
CPES Faciliies Public_Longview_MINTFARM_EC All Rights Reserved. Page 2 of 2
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342017 Clrcutar Clarifier SolidsC Printed by

1221 PM

Circular Clarifier

PROCESS DESIGN CRITERIA

Hihisisa D¢ the in

<t ator ! 2 .
Process User Inputs Value (English) Unit (English} Value {(Matric)  Unit {Matric) Name Red Flags Comment
Circular Clarifier
1) Is this a Seawater Desslination Appfication? No YN
2} Has the USER Contacted Equipment Supptiers to Obtain No Ym
Eaquipment Quotes?
3} Input Total Plant Flow 1200 mgd 45.42 MLd
4} Input Number of Clrcular Clariflers 1 #
Calculale Flow per Clanfler 1200 mgd 45424 94 m3/d
6} Input Clarifier Hydraufic Loading Rate 800.00 gpdisf 117,348.00 mid Typically 400 to 800 gpd/s! for metal
sa coa ulation
Calewlate Clarif 1 Diameter Ea ased on Hydraulic 13820 ft 4212265 mm
Loading Rate
8) Input Clarifier Side Water Depth 12.00 ft 3,857.680 mm Typicaily 12 to 16 feet
7) Input Free Board 2,00 ft 609.80 mm Typically 1 to 3 feet
Calcutate T tal C arifisr Depth 1400 f 428720 mm
8) Input Clarifier Walt Height above Grade 200 ft 609.60 mm
Calculata ¥ ali Bunal Depth 1200 ft 365760 mm
Clarifier Peripheral Weir Launder Sizing
Convert Each Clarifier Fiow Rate from MGD to CFS cfs 52575 uUs
9) Input Velochy 500 fos 1.82 mis Typically <5 fps
Caiculate Area {Q cfs/ V) 371 s! 034 m2
Launder Freeboard 100 ft 304 80 mm Fixed
10} Input Launder Width 200 ft 609.60 mm
alculate Launder Height Excluding Freeboard 186 ft 565 91 mm
alculate Launder Height Including Fraeboard 286 fn 870 mm OKAY Shouldbes5 it
Estimating Dimensions: Value English  Unit (English) Value (Metric)  Unit (Metric) Name Comment Red Flags
Total Number of Clarifiers 1 *
Clarifier (dimensions per each):
Perimeter Wall Inside Diamster 138 20 ft 42,122 65 mm
Perimeter Wall Outside Diameter 140 20 ft 4273225 mm
Perimeter Wall Height 1400 ft 4287 20 mm
Wall Footer Thickness 18.00 n 408.40 mm Mods! based on 16"
Wall Footer Thickness 133 ft 408 40 mm
Slab on Grade Thickness 6.00 in 152.40 mm Mode! based on 6”
Siab on Grade Thickness 050 f 15240 mm
Center Cons QOutside Diameter 817 ft 1,879 60 mm Fixed
Center Cone Inside Diametsr 350 ft 1066 80 mm Fixed
Center Cone Slab on Grade Thickness 18.00 in 408.40 mm Model based on 16"
Center Cone Slab on Grade Thickness 133 # 406 40 mm
Center Cone Wall Height 233 Ld T0.18 mm Model based on 2 33
Center Cone Wall Thickness 1800 in 408.40 mm Model based on 16"
Center Cone Wall Thickness 133 ft 408 40 mm
Launder Eievated Slab Width 333 in 84.58 mm Model based on 3 33
Launder Elevated Slab Thickness 12.00 ft 3,857.80 mm Model based on 12
Launder Elevated Slab Thickness 100 ft 304 80 mm
Launder Wall Diameter 13154 ft 4009268 mm
Launder Wall Height 288 ft 870 71 mm
Launder Wall Thickness 8.00 in 203.20 mm Model based on 8*
Launder Wall Thickness oe7 ft 203 20 mm
Perimeter Wall Thickness 12.00 in 304.80 mm Mode! based on 12
Perimeter Wall Thickness 100 f 304 80 mm
Floor Siope Factor 103 Fixed
Side Slopa Depth Factor 023 F xed
Side Stope Factor 429 F xed
Excavation Diameter 149 20 ft 4547545 mm
Cone Excavation Depth 1737 ft 529509 mm
Description Quantly Unit (English] Quantity (Metric} Unit {Metric) $iunit Total Cos
SITEWORK.
Clarifiers
Excavation 12 802 cy 9884 42 m3 $8.35 $81 803
Im  rted Structurat Backfil 685 cy 508.62 m3 $48.10 $31 998
Native Backfill 808 cy 695 10 m3 780 $7 095
Haul Excess 11983 cy 9168.32 m3 $7.80 $63 595
Allowanc for Misc Items 5% $214 582,05 $10730
Subtotal $225 322
CONCRETE.
Clarifiers:
Wall Footers 120 cY 8148 m3 $393.62 $47 088
Slanted Slab on Grade 285 cyY 21818 m3 $393.62 $112338
Slanted Floor Grout 2 thick 15411 SF 141172 m2 2227 $343 169
Center Cone Slab on Grade 147 cY 113 m3 $393.62 $581
Center Cone Walls 223 cy 170 m3 $704.01 $1 569
Perimeter Walls 228 cy 174 61 m3 $704 01 $160 779
Launder Elevated S ab 54 cY 40.94 m3 $1121.35 $60 044
Launder Wall 28 cy 2229 m3 $704 01 $20 520
Concrete Fill 9 cYy 882 m3 335118 314
Allowance for Misc tems 5% §74922127 37 461
Subtotal $786 682
METALS:
Clarifiers:
Walkway Grating 3 wide, steel support beams supplied by 3907 m2 $36,106
mechanism mfr $85.85
Walkwa Handrai 85.48 m 585 4 7

X . All Rights Owned by CH2M HILL / Fiie Version 10/2372015
CPES Facilities Public_Longview_MINTFARM Sodiumaluminate All Rights Reserved Page 24 of 52



37412017
1221PM

Circular Clarifier SolidsC

Printed by

Stairway

Risers

$488.25

Aliowance for Misc ltems

10%

$61,581.63

Subtotal

THERMAL & MOISTURE PROTECTION:

Concrete Liner

SF

0.00

m2

$18.00{

Allowance for Misc ltems

$0.00

Subtotal

EQUIPMENT

Budgetary Quote: (CPES will
automatically add Installation

Factor)

Clarifier Drive Mechanism

$209,285.80

Allowance for Misc Items

$209,285.80)

Subtotal

USER DEFINED ESTIMATE ITEMS:
Item 1 Description

m
Z
(2]
IC
@
T

QUANT { )

UNIT (ENGLISH)

QUANT (METRIC)

UNIT (METRIC)

TOTAL COST

Item 2 Description

Itsm 3 Description

Item 4 Description

Item 5 Description

item 8 Description

item 7 Description

item 8 Description

item 9 Description

ftem 10 Description

Item 11 Description

Item 12 Description

Item 13 Description

Item 14 Description

22/8i2[2(2|cle(8lels|s]8(8(8

ltem 15 Description

S S EE S S S E e

SSSSSSSSSSSSSSSE

Subtotal

Subtotal

$1,309,858

ALLOWANCES:

User Qverride

Finishes Allowance

$34,025|

|&C Allowance

00%

$136,100]

Mechanical Allowance

00%

$85 062!

Electrical Allowance

E[RI2

2121212

$136,100

Facility Cost

12,000,000

Facility Cost with Standard Additional Project Costs Added
Facllity Cost with Standard Additional Project Costs and

Contractor Markups Added

12,000,000
12,000,000

Facliity Cost, Contractor and Location
Added {excluding ALL Additional Project Costs)

Factor!

12,000,000

Facility Cost Namae|

GPD

301

$1,701,2

GPD
GPD

$0.1
$0.21

1,701,2¢

$2,532,381|CCCFCO03

CCCFCO1

CCCFCo2

GPD

$0.21

$2,484,314| CCCFCO5

Faclity Cost with Standard Additional Project Costs, Contractor

12,000,000

Markups, and Location Ad|ustment Factor Added

GPD

$0.21)

$2,484,314]CCCFCO08

CPES Facilities Public_Longview_MINTFARM_Sodiumaluminate

All Rights Owned by CH2M HILL /

All Rights Reserved
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3472017
1221PM
InP nP ta
fs isFac od ¥y

Notes to Desi ner:
This mini<node! is based on development of either a submersible or
vertical turbine pump station with pumps less than 100 and 1,000 HP
each, respectively. For larger HP pumps, get project spacific pump

Hithisisa P the Is in contact with
seawater need fo be carrosion reaistant.

Process User Inputs;
Input Pump Station Type
ts this Facifity dina T Train?
Input Maximum Pump Station Flow
Conver on fMaxdmum Pump Station Flow
Given Pump Station Discharge Center Line = 0.00 ft
Input Maximum Suction Lift for Vertical Turbine Pump Station ar Waetwell
Operating Water Depth for Submersible Pump Station
Input Maximum Discharge Lift

tnput Maximum Pump Station Yard Piping Discharge Header Velocity, and

individual Pump Discharge Lateral Velocity
Calculate I-P P S. Discharge Header Pips  ize
Usa this Standard Diameter for Discharge Header Pipe Size
Calculate Maximum PSHV using real pipe size
input Length of |-P Pump Station Force Main

Input Equivatent Length of 1-P Pump Station Ferce Main Minor Losses

input Hazen Witkams Pipe Friction Coafficient
Calcutate Maximum High Service Water Forcemain Dynamic
Headloss = (LPSF + MPSF) * 4.73 * (Q max, cfs)*1.85/

HWFC #1.85°* PSHDS/ 12 "4 87

Calcttale Totat Maximum Dynamic Headloss

Input Pump Efficiency

Waetwell
Input Minimum Wat Wefl Detention Time

Calculate Wetwsll Operational Capacity (each)
Does Wet Well Have a Liner?
Calculate Wet Waeli Liner Surface Area

ts Pump Station Inside a Buliding?

Input Pump Information

Active Pum #1
Active Pum #2
Active Pum #3
Activa Pum #4
Activa Pum #5
Active Pum #8
Active Pum #7
Active Pum #8
Active Pum #9
Active Pum # 10
Cal ulate Total Active Pum  Ca
Calculate tand Pum Ca ¢ =MaxPum
Cal ulate T tai P.S, Ca aci
Ca! lata T tal Numbssof Pum A five & Sta
Clearance Around Pum

Proc! n H

PJ P 5\4-&[‘7)\9 "

In-Plant PS Pumps

Calculate Py Station Dimensions Basedon H  ulic institute Standards  asedonLa estCa aci Pu @

Caleulats D tance lrom Iniel Pipe to Back Wall of Wet Well
Bahind Pum
Calculate Distance Irom Pump Suction Cei ter ne lo Back Wa
Wet Wel
Calculals D tance from Wet Well F oor to Suclion Belt
Caiculate Minimum Water Depth in Wet Wetl
Calculate D tance PumpC
Calculate Wet Well Width = S * (Total Numbar of Pumps)
Catculate Wel Wall Length = Maximum of (PC* orA
Woet Well Frea Board
Calculate Wot Well Side Water D pth=MSL+  Discharge
Flange -Elevated Stab - FB for Vertical Turbine 1 MSL for
Submersible
Calculate Wet Well Water V lume
Calculale Wet Well Voluma lo Lar est Purnp Capacity Ralio
Waetwell Dimensions
Calculate Pump Station Width
Calculate Pump Station Length
Caiculnte Wel Well Sde Wat 1 p (based on pumps)
uent & Motorized Gate Valva;
Input Maximum Influent Pipe Velocity
Calculate 1-P P S Influent Pipe iz {tQmax
cfsiP “4P1~1/2°12
Usa this Standard Diameter for 1-P P.S Influent Pipe, and Gate Valve

Discharge Header P ault;
Input Clear Distance Around Discharge Header Pipe
tnput Dapth { Motor Control Center Equipment
Maximum Vetocity Through Discharge Header within Pump Station and
Downsirea FlowMe rva it

CPES Fa lities Public_Longview MINTFARM_Scdiumaluminate

In Plant PS Pumps

Value (Englishy M. Value (Metric)
Submersible Type
No YN
12.00 myd 4542
1857 cfs 52575
15.00 ft 4,572.00
250.00 n 78,200.00
8.00 fps 1.52
2609 in 66275
2400 in 609.60
591 fps 180
3,000.00 ft 914,400.00
50.00 ft 15,240.00
110.00
1835 ft 5594.29
28335 ft 88366 29
75.00%
.00 min
25000 00 gal 4
No YN
000 sf
Yes YN
Capacity (English) Units Capacity (Metric)
(English)
2 mgd 7.57
0.00 mad 0.
000 mgd [
0.00 mpd
0. mgd
a. mgd 0.00
. mgd 0.00
0 mpd 0.00
mgd 0.00
. mad 0.00
200
200
400
3 ft .30
Val lis mh Value (Metric}
708 ft 215900
125 ft 381 0
o718 ft 22860
483 ft 1473.20
500 ft 1524.00
1000 ft 3048.00
708 ft 215900
200 ft 609 60
1500 ft 457200
25000 00 ga 04 84
1800
1583 ft 4826 00
1407 ft 428004
17 00 ft 5181 60
4.00 fps 1.22
2917 74008
3000 76200
3.00 ft 914.40
2.00 f 610.00
12.00 fps 68
©2015 CHZMHILL |

All Rights Reserved

Unit (Metric)

MUd

mm

mm

mm

mm

mm

mm

mm

m3

Unlts {Metric)

mm

Unit (Metric)

mm

mm

mm
mm
mm
mm
mm
mm

m3

mm
mm
mm

mm

mm

mm

Printed by
Name Red Flags Comment
TYP
Qmax
Qmax, cfs
MSL
MDL
PSHV OKAY Typicaily2 7 fps
PSHD
PSHDS
maxPSHV
LPSF Confirm with Hydraulic
Ana
MPSF Praliminary assumption of
MPSF = 50% * LPSF
HWEC Typically HWFC = 100
maxFMDH Should be s 25% of static lift
If > 25%, reduca velocity or
increase static #ft.
maxTDH Calculated
PE OKAY Typically 0.70 to 0 80
Typically minimum of S mn for
m control
AFD? (Yes or No) C C Pump
Pump GPM BHP
N 1388 88 13251
No 000 0.00
No 000 000
No 000 o0t
No [J) aco
No 000 000
No 000 000
No 000 000
Ne coo 000
N 000 0.00
1388 88 13251
No 1388 88 13251
277778 26501
PC Fixed
Name Red Fia Comment
A
-]
c
H
S
w
Lww
FB Fixed
wwv
WWv Ratio should be 2 or greater
WWww
WWL
SWD
PV Typically 2
IPD
IPDS
PC Typicelly > = 3'
cc OKAY Typically= 1'-25
DHV Valid Range s 15 fps

File Version 107232015

Page 28 of 82



31412017

In-Plant PS Pumps Printed by:
12:21PM
Calculate Discharge Heador Dwameter within Pump Station 16.84 in 427 81 mm PDHD
=[{Qmax, cls/PDHV) 4/Pi*1/2°12
Use this Standard Diameter for Discharge Header Diameter within Pump Station 18.00 In 406 40 mm FCVSD
ti H
Input Pump Statian Depth of Burial 2.00 ft 609.80 mm D8
Input Cutback Slops 1.00 Al Cutback slope should be 1
for depth of burial < 5 ft, an
least 1.5:1 for depth of buri
St
input Over Excavation Dapth 1.00 f 0.00 mm OEXD
Estimating Dimensions: Value English E Name otri Name Red Flags Comment
Wetwaell:
Width 15 83 ft 4826.00 mm w
Length = LWW 14.07 ft 4280.04 mm LwwW
Wall Height = MSL + H 17.00 ft 5181.60 mm
Slab on Grade Width 19,83 ft 6045.20 mm
Slab on Grade Length 18.07 ft 5508.24 mm
Slab on Grade Thickness 12.00 In 304.80 mm Model based on 127
Slab on Grade Thickness 1.00 ft 304.80 mm
Wall Thickness 12.00 in 304.80 mm TWWW Model based on 12"
Wall Thickness 1.00 ft 304.80 mm
Discharge Header Pipe Vault
Width 1583 f 4626.00 mm
Length = Dischargs Header Pipe Diameter + (Clearance Around Pipe * 2) 10.00 ft 3048.00 mm LDHPV
+ Depth of Matar Cantrol Center Equipment
Wall Height = Discharge Header Pipe Diameter + (Clearance Araund Pipe 8.00 ft 2438.40 mm HDHPV
*2
Sle)b on Grade Width 19.83 ft 6045.20 mm
Slab on Grade Length 12.00 ft 3857.60 mm
Slab on Grade Thickness 12.00 In 304.80 mm Model based on 12"
Slab on Grade T| 1.00 ft 304.80 mm
Wall Thickness 12.00 In 304.80 mm Model based on 127
Wall Thickness 1.00 ft 304.80 mm
Oparating Fioor
Width 15.83 L 4828.00 mm
Elevated Slab Width 17.83 ft 5435 60 mm
Elevated Stab Length = LWW + LDPV + (TWWW * 3) 27.07 ft 825144 mm
Elevated Slab Thickness 12.00 n 304.80 mm Model based on 12"
Elevated Slab Thickness 1.00 ft 304.80 mm
Overall Dimensions:
Building Width 17.83 ft 5435.80 mm
Building Length 27.07 ft 8251.44 mm
Building Depth 17.00 ft 5181.60 mm
Excavation Width 19.83 ft 6045.20 mm
Excavation Length 18.07 ft 5508.24 mm
Excavation Depth 5.00 ft 1524.00 mm
Description Quantity (Enlish)| | | Quantity (Metricl | Unit(Metric $tunit Total Cost r Qver-Writ
SITEWORK:
Excavation 113,65 cY 88.89 m3 $6.35 721
Imported Structural Backfill 26.55 cY 20.30 m3 $48.10 $1,277|
Native Backfil 35.10 cY 28.83 m3 $7.80 $274|
Haul Excess 78.55 cY 60.08 m3 $7.80 $613
Allowanca for Misc ltems 5% $2,885.39 $144
Subtotal $3.030
CONCRETE:
Wet Wel:
F 13.27 cY 10.15 m3 $393.62 35,225I
Perimeter Walls 47.73 (%4 38.49 m3 $704.01 533.604]
Operating Floor:
Elevated Slab (Including floor over Discharge Header Vault) 17.88 cY 1387 m3 $1,121.35 $20,050)
Pump Pads 053 cY 040 m3 $350.31 $188
Other Equipment Pads 1.00 cYy 0.78 m3 $356.31 $356|
Discharge Pipe Vault:
Stab on Grade 8.81 cY 6.74 m3 $356.31 $3,141
Walls 12.99 cY .93 m3 $704.01 $0,143
Allowance for Misc ltems 5% $71,707.84 $3,585
Subtotal $75,263
MASONRY: Moderats
CMU Building 482.78 SF 44 .85 m2 $156.08 $75,353
Subtotal $75,353
METALS:
Chacker Plate Over Intake Pipe Gate = (Diameter of Influent Pipe +2') * 9.00 SF 084 m2 $85.85 $773
{2 Fost Wide) (sf)
Checker Plate Over Discharge Pips Header = ((Discharge Pipe Diameter * 40.00 SF 372 m2 $85.85 $3,434
2) * ("S" * Total Number of Pumps)
Ladder 17.00 VLF 5.18 VM $117.84 $2,003]
Allowance for Misc ltams 10% $6,209.77 $621
Subtotal $6,831
THERMAL & MOISTURE PROTECTION:
Wet Well Linar 000 SF 000 m2 16.00, $0
Allowance for Misc ttems 10% $0.00 $0
Subotal I $0

CPES Facilities Public_Longview_MINTFARM_Sodiumaluminate
In-Plant PS Pumps
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342017 In-Plant PS Pumps Printed by
1221 PM
Budgetary Quote: (CPES
will automatically add
EQUIPMENT:
Shee of Sluice Gate (per side in inches) 30.00 in 762.00 mm
Sluice Gate 1 EA $10,742.68 $10,743]
Pumps:
Active Pump # 1 132.51 hp 98 81 kw $744.89 $98,676
Active Pump # 2 0.00 hp 000 KW $0.00 so]
Active Pump # 3 0.00 hp 0.00 kW $0.00 $0)
Active Pump # 4 000 hp 000 kW $0.00 $0
Active Pump # 5 000 hp 0.00 kW $0.00 $0
Activa Pump #8 0.00 hp 0.00 kW $0.00 $0)
Active Pump # 7 0.00 hp 0.00 kw $0.00 $0
‘Active Pump # 8 0.00 hp 0.00 KW $0.00 0|
Active Pump #8 0.00 hp 0.00 W $0.00 S0
‘Active Pump # 10 000 hp 0.00 KW $0.00 $0)
Standby Pump 13251 hp 98.81 kW $744.69 598,676l
AFD's |
Active Pump # 1 0.00 hp 0.00 KW $0.00 sof
Active Pump # 2 0.00 hp 0.00 kW $0.00 $0
Active Pump # 3 0.00 hp 0.00 kw $0.00 $0)
Active Pump # 4 000 hp 0.00 kW $0.00 $0
Active Pump #5 000 hp 0.00 kW $0.00 $0)
Active Pump #8 000 hp 000 kW $0.00 $0)
Active Pump #7 0.00 hp 000 kW $0.00 $0j
Active Pump # 8 0.00 hp 0.00 kW $0.00 $0
Active Pump # 8 0.00 hp 0.00 kW $0.00 SOI
‘Active Pump # 10 000 hp 0.00 KW $0.00 so|
Standby Pump 000 hp 000 W $0.00 $0|
Allowance for Misc ltems 10% $197,352.39 $19,735
Subtotal $227,830
USER DEFINED ESTIMATE ITEMS: QUANT (ENGLISH) UNIT QUANT {METRIC) UNIT (METRIC) S/IUNIT TOTAL COST
. (ENGLISH)
Itam 1 D 0.00 0.00 0.00 50
ftem 2 Description 0.00 000 0.00 50|
Htem 3 Description 0.00 0.00 0.00 £l
Item 4 Di 0.00 0.00 0.00 $0)
Itemn 5 Description 0.00 0.00 000 $0|
ttem 8 D: 0.00 0.00 0.00 $0|
ltem 7 D: 000 000 0.00 $0|
Item 8 Dascription 000 000 0.00 $0
tom 9 Description 0.00 0.00 0.00 $0|
ftem 10 Description 0.00 0.00 000 $0
Jtam 11 Descripton 0.00 0.00 000 0|
ftem 12 D 0.00 0.00 000 $0]
Hem 13 Description 0.00 000 0,00 $0|
ltem 14 Description 0.00 000 0.00 $0)
ltem 15 D 000 0.00 000 $0
Subtotal S0
Subtotal $388,337
ALLOWANCES: User Override
Finishes 2.00% $778,674| $15,533]
|1&C Aliowance 8 00% §776,674 $82,134|
Mechanical Allowance 25.00% $776.874) $194,169)
Electrical Allowance 15 00% $776,674) $116,501
Facility Cost 265| Total Pump $2,930.7 $776,674
HP
Facility Cost with Standard Additional Project Costs Added 265 Total Pump $2,930.70| $776,674]
HP
Facility Cost with Standard Additional Project Costs and Contractor 265] Total Pump $4,362.4! $1,158,10
Markups Added — HP
Facility Cost, Contractor Markups, and Location Adjustment Factor Added 265 Total Pump $4,279.6 $1,134,17
excluding ALL Additional Project Cas! HP
Facility Cost with Standard Additional Project Costs, Contractor Markups, 265| Total Pump $4,279.6! $1,134,172
nd Location Ad]ustment Factor Added HP
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U rbfi F ii

Parametric In uts User Comments
Description Quantity Unit Unit (Metric) $/Unit Total Cost ser Qver-Write
En lish lish
SITEWORK
Excavation 0.00 [ m3 $6.35 $0 02E
Structural Backfill 0.00 Y 000 m3 $48 10 $6 0258
Backiill 0.00 [ 4 aoo m3 $7.80 $0 o028
Haul Excess 000 cy 0.00 m3 $7.80 $0 O02HE
Allowance for Misc ltems 5% $000 50
Subtotal $0
CONCRETE
Foundation 00 cy ago m3 $393.62 $0 03F
Slab on Grade 000 cY 0.00 m3 $356.31 $0 038
Walls 000 cy 0.00 m3 $704.01 $0 03w
Walls 000 cy 0.00 m3 $704.01 $0 03w
Walls 000 [ 4 000 m3 $704.01 $0 03w
Walls 0.00 cy 000 m3 $70401 ow
Beams 0.00 (34 000 m3 $112135 $0 038
Beams .00 cY 000 m3 $1 121.35 $0 03B
Elevated Slab 00 cy o000 m3 $1121.35 $0 03ES
Elevated Slab 0. cy 000 m3 $1121.35 $0 03ES
Allowance for Misc ltems 5 S0
Subtotal $0
MASONRY
of Bu Construction Moderate
Buildi 0.00 $156.08 $0 o04BM
Subtotal S0
METALS
Grati 0.00 S 000 $85.85 $0 056
Handrall 0.00 LF 000 $85.85 $0 o5M
Stairs 0.00 Risers $468.25 $0 058
Allowance for Misc ltems 5% 00 $0
Subtotal $0
WOOD & PLASTIC
Item 1 0.00 EA $0 00 $0
Item 2 0.00 EA $000 50
ltem 3 0.00 EA $0 00 $o
ltem 0.00 EA $000 $0
te S 0.00 EA $000 $0
Allowance for Misc ltems 5% §0.00 $0
Subtotal $0
THERMAL & MOISTURE PROTECTI
tem 1 000 EA $000 50
ltem 2 0.00 EA $0.00 $0
tem 3 000 EA 00 $0
ftem 4 0.00 EA $000 $0
#em S 0.00 EA 00 $o
RoofHatch 4'x 6", dou elea 000 EA $2.809 50 $0 O7RH1
RoofHatch ‘x2.do lelea 0.00 EA $468.25 $0 07RH2
Allowance for Miscit s 5% $000 $0
Subtotal $0
DOORS & WINDO S
Item t 0.00 EA $0 00 S0
ftem 2 000 EA $0.00 $0
ttem 3 000 EA $0.00 S0
ltam 4 000 EA $0.00 $0
tem 5 0.00 EA .00 $0
All ce for Misc tems 5% $0.00 $0
Subt | $0
EQ PMENT
E ui ment ftem 1 000 EA $000 so
E ui mentitem 2 0.00 EA 00 $0
E ui entltem3 0.00 EA $0G0 $0
E ui mentitem 4 000 EA $000 $0
E ul mentitem 5 000 EA $000 $0
E ui  entitem6 000 EA $0 00 S0
E ul entitem?7 000 EA $0 00 S0
E ul entte 8 000 EA 1]
CPES Facilities Public_Longview_MINTFARM_Sodlumaluminate ©2015 CHZM HILL Inc Flle Version 10/23/2015
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Centrifuge Solids Dewatering Facility
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‘ v
Dy Sotids Production

Input Dasign Plant Flow Rats 1200 mgd 46.42 Mud Enter plant flow rate fot which
dewatering equipment/system shall be

ed.

Input Averags Annual Plant Fiow Rata 4.00 mgd 1814 MLd Enter plant flow rate for calculatng
avera annual oduction of solids

Input Design Raw Water Turbidity 1,00 NTU Enter rew water turbiddy for which
dewatering equipment/system shell be
sized.

Input Average Annual Raw Water Turbidity 1.00 NTU Enter raw water turbidity for calculating
average annual production of soiids

Input Fraction of Turbidity to Contribute to Sofids 1.00 mGAINTUY Typicaly 1102

Input Design Raw Water Color 1.00 [+11] Entar raw water color for which
dewatering equipment/system shel be
sized.

Input Average Annual Raw Water Color 1.00 cu Enter raw water color for celculating
aver  annual oduction of soids.

Input Fraction of Colof to Contribute to Solids .08 mgiLUCy Typicaly 0.02to 0 1

Select Coagtdant Used for Rew Water Aluminum Sutfate Type

Input Design Coagulant Dose 40.00 mglL Enter coagulant dose for which
dewatering equipment/system shal be
sized.

Input Average Annual Coagulant Dose 40.00 mgh Enter coagulant dose for caiculating
avera  annual uction of soiids.

Fracben of Coagulant ta Cantnbute to Sokds 44 Typical Value = 0.44 based on 3 waters
of hydration for the most prababie soid
OH 33H2 .

Optienal: Input Fraction of Coagulant to Contributa to Solids (overwrites

above caiculations)

input Totai Design Polymer Dosa (coagutation, flocculation, fiter aids) mgh. Enter polymer dose for which
dewatering equipment/system shall be
szed.

Input Total Aversgs Annual Polymer Dose (coaguiation, flocculation, filter mgll Enter polymer dosse for calcy ating

eids) avera @ annual oduction of solids,

Input Design Raw Water lron 200 mgh. Enter raw water iron for which
dewatering equipment/system shal be
sized.

Input Average Annual Raw Water lron 1.00 mgh. Enter raw water iron for calculating
avera annual uction of solids.

input lron Factor that Contrinbutes to Sofids 200 Typical Value = 2

Input Design Raw Water Manganesa 0.50 mgl. Enter raw water manganese for which
dewatering equipment/system shal be
sized.

Input Averegs Annual Rew Water Manganese .50 mlL Enter raw water manganese for
calculating average annual production of
solids.

Input Manganess Factor that Contrinbutes {o Solids 200 Typical Value = 2

Input Design PAC Dose mghL Enter PAC dose for which dewatering

ui en &m shall be sized.

Input Average Annual PAC Dose mgh. Enter PAC dose for calcuiating average
annua! oduction of sofids.

Input Design C: Hardneas Ci tobe via 40.00 mgA. as CaCO3 Entsr catbonate hardness removed for

Softening which dewatering equipment/system
shall be sized.

Input Average Annugl C: Hardness C o be via mg/L as CaCO3 Enter carbonate hardness removed for

Softening calculating average annual preduction of
solids.

input C: Hat Factor that Contri to Solide 100 {mg of softening solids Typical Value' 1 for sodium hydroxide

produced per mg of softening, 2 for lime softening
hardness removed)

Input Design Non-C Hardness C tabe via 40.00 mg/L as CaCO3 Enter non-carbonate hardness removed

Softening for which dewatering equipment/system
shall be sized

Input Average Annual Non-Carbonate Hardness Concentration to be 40.00 mgA. aa CaCQ3 Enter non-carbonats hardness removed

Removed via Softening for calculating average annual

od  nofsolids
Input Non-Carbonate Hardness Factor that Contributes to Solids 1.00 {mg of aaftening solids Typecal Value 1 for sodium hydroxide
produced per mg of softening; 1 for soda ash softening.
hardness removed)
Calculate Deaign Sclids Removed 55 mgiL
Calculate D2sign Daly Dry Sofus Production 32 tb/d 470525 koid Calcudated on a dry weight basis
Opticnal; Input Design Dady Dry Solids Production (overwrites above vd 0.00 kg/d Overrides cell above Calculated on a dry
calcuiations) ht basis.
Calculate Averago Annual Sokds Removad 6165 mgh
Calculate Average Annual Daiy Dry Sclids Production 205864 Ihid 93288 kgfd Calculated on a dry weight bass
Optional: input Average Annual Daily Dry Solids Production (overwrites above Ibid 0.00 kg Overrides cell above Calculated on a dry
calkculations) w  htbasis
Centrifuge Dewatering Sizing

Input % Dry Solids in Skidgae to Centrifuges 200% % Typically from Gravity Thickener at 2% to
5%

Input Numbet of Days per Week Cantrifuges Will Be Operated 5.00 days 1107, often § days

Input Number of Hours per Day Centrifuges W2 Be Operated 8.00 hours 1 to 24, often 8 hours

Calculats Required Gravity Thickener Dry Sokds Storage (dry) 27662 11 b 12547 32 kg

Calculate Thiekened Shuige Denaity 8312 It 101107 kg/m3

Caleulats Required Grenity Thickenar Studge Storage Volume 2101282 of 62050 m3

Calculate Roquirad Gravity Thickener Shudge Sterage Volume 163917 80 gal 62050 m3 Fort Information see cell C34 in the
Gravity Thickener madel for the volume
in allons of slud

Calculata Required Cantrifuge Dewatanng Rate 17928 gpm 4072 m3he

Input Number af Duty Centrifuges 1 * Toggie number of duty centrifuges to
select optimum centrifuge configuration

Input Number of Standby Centrifuges 1 # Typically D or 1
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Tot! Numtar of cantrfuges 2 #*
Loading hydraufic (each} 17929 gpm 4072 mahr
Loading. dry sckds (aach) 181533 Ib/hr 82342 kgmr
Centrifuge Selection
Input Siudge Typs Ferric
Cese No 200 Number used for selection of centrifuge
Expacted Feed Sokds 1.3% 03
Polymer Consumpbon 15-30 Ibhon DS DS = dry solids
Cake Solids £0-25% DS DS = dry solids
Capture Efic:ency §5.00%
Centrtuge S=iecton 400 Numbet used for selaction of centrifuge
Model No {Andntz) =53] The service numbers for each model
have a level of consarvativism already in
them.
Capaaity 135 gpm 3068 m3hr Contact Andritz for actual model
seiection There are saveral versions of
#ach model that changes the capacity
ranges for each
Bowl Diameter 2050 in 52070 mm
Length 180 00 in 457200 mm
Width $200 in 132080 mm
Helght 82.00 in 1574 80 mm
Powar, Main Drive 100 00 hp 7457 kW
Powar, Back Dive 2000 hp 1491 kw
Weight 14786.00 Ib 8697 74 kg Be sure to provide access to the
centrifuges on the second floor.
Chemical Storage and Feed
Input Chemicai Nama Liquid Polymst | Type Typically Liquid Polymer, but if Dry
Potymer ia used, use the Dry Polymer
Model
Is this Chermical System to be included? Yes YN
Input Percent Active Chemical 40.00% % i Uiquid Polymar, typically 30% to 50%
Input Bulk Chaemical Specific Gravity 1.10 * It Uquid Polymer, typicalty 1.1
Active Chemical Concentration, ib/galion 367 Ib/gal I 43971 kg/m3
Choosa Chemical Delivary Method Tots Type
Rulk Dulivary Volume (Tank Truck, Tates, Diums) gallons 300 00 gal | 114 m3
Input Number of Simultanaous Application Points 1 #
CHEMICAL DOSES:
Input Minimum Dosa {per ton of dry solids) 10.00 bt 8.80 kgt Typically 5 to 15 ib dry polymer per ton
of dry solids (2.5 to 7.5 koA).
Input Average Dosa {per ton of dty solids) 15.00 it .07 kot Typically 10 to 20 Ib dry polymer per ton
T | of dry solids (5.0 to 10.0 kgh).
Input Maximum Dose (per ton of dry solids) 20,00 bt 11.34 kgt Typically 15 to 25 Ib dry polymer per ton
of dry solids (7.5 to 12.5 kgfl).
Minimum Chemicel Usage 7261 Ibid 3294 kgid Usage rate on operating days.
Avarage Chemical Usage 108 92 Ibid 49.41 kg/d Usage rate on operating days.
Maximum Chemical Lisage 145.23 Ibid 8587 kg/d Usage rate on operating days.
Chemical Melaring Rates per Simulianecus Gperating Pump:
Minimum Raote 247 gph 936 h Usage rate when oparating.
Averags Rate an gph 1404 uh Usage rats when operating.
Maximum Rate 495 gph 1873 uh Usaga rata when operating.
Calculate Chemical Matenng Pump Flow Tutndown {should be < 200 1 Should be < 20, If 2 20, proceed with
20 if = 20 proceed with calbon) caution,
Input Number of Days of Storage at Avg. Flow/Dosa for Chemical 30.00 days Includes non-opetating days.
Calculate Number of Operating Days of Storags 21.43 deys Includes only operating days.
Calcutate Storage Volume lor Pretreatment ¢ Avg. Flow/Quse 836.03 gal 241 m3
Celcutute Bulk Dulivery Volume * 1 5 {for Truck Delvery Onty) 008 gel 000 m3
Maxmum of Above Two Volumes 63603 gal 241 m3
Maxmum Volume in 8503 o 241 m3
BULK TANKS
Input Number of Tanks [ L
Input Tank Diameter 10.00 r 3,048.00 mm
Calculate Height of Tanks [T ft 000 mm
Use this Tank Hexpht (Liqud Hutght * 17) folle] R 000 mm
Input Number of Rows of Tanke 1 #
Calculate Number of Tanks per Row [ » I
Input Tank Material (FRP, PE (Polyethylens), PLS (Phenolc Lined Steel)) FRP Type
Inptit Clear Distance Around ButkTanks, Totes or Drums 4,00 ft 1,219.20 mm coT
TOTES & DRUMS:
Calculats Humber of Totes o Diums 3 each
Wik Totes or Drums be Stored by Stacking on Top of Each Other? No YN
Input Number of Rows of Totes or Drum Palets 1 #
Csleutate Number of Totes or Drum Pallets on Floor pet Row 300 »
Length of Each Tote 400 ft 121920 mm Fixed
Width of Each Tots 400 ft 121820 mm Fixed
Length and Width of Each Drum Peimt 500 ft 152400 mm Fixed
CHEMICAL FEED SYSTEMS
Selact Chemical Feed Mathod Polymer Blend Unit | Type If using polymer, a Polymer Blend Unitis
recommended
Calculute Number of Actve Chemizat Feed Syrlems 1 * I
Input Number of Standby Chemical Feed Systams 1 #
Celculate Total Number of Chamical Feed Systems 2 *
Input Clear Distanca Around Chemical Feed Systems 4.00 n 1,219.20 mm
Length of Chem«nl Feud Systems 250 ft 76200 mm
Width of Chomical Fasd Systerns 333 ft 101580 mm
Width of Star Access 350 f 1068 80 mm Fixed
CONTAINMENT AREA.
Caleulute Contanment Acen internal Length 2800 ft 8534 40 mm
Calculata Contanment Aroa intarnal Width 2600 n 7924.80 mm
Celculate Firs Sprinkler Water Volume (0 2 gpmusi for 20 min | 2612.60 gal 1102 m3
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Calculute 120% of Onu Storage Tank Volumu 360 (10 gal 138 m3
Calculate 30% of All Tank Volume 90 00 gal 034 m3
Maximum of Above Two Volumes 38000 gal 1368 m3
Calculate Maemum Vokime + Fire Flow Volume NT260 gal 1239 m3
Caleulate Maximum Voluma + Fire Flow Volume 437.40 of 1239 m3
Calculate Wall Hesght i ing 8~ F 110 [ 33553 mm
Dawatering Building
Truck Lane Langth 88,00 ft 20,726.40 mm DWBE-TLL Typically 68 ft for ful container truck or
rok-off
Truek Lane Width 20.00 ft 6,008.00 mm OWB-TLW Typicalty 2 16 ft for full container truck or
tok-off.
First Floor Heipht 24.00 L4 731820 mm DWB-FFH Typicaly 2 22t
Number of Truck Lanes 2.00 * [ Typically 2.
Offset Between Centrifuges 5.00 ft 1,524,00 mm CN-0S Typically 2 4 ft for access.
Centrifuge Offset from Wall {wicth direction in relationship to the centrifuges) 5.00 3 1,524.00 mm CN-OEW Typically z 4 Rt for access.
Centrifuge Offset from Wal (length direction in relationship to centrifuges) 17.00 ft 5,181.60 mm CN-ONW Typicatly = 17 ft for proper aignment
ovet truck bays.
Input Stair Tread Width 3.50 ft 1,088.80 mm Typicaly 2351
Calculate Stalrwell Wicth §00 ft 2438 40 mm DWB-SW
Caiculata Starwell Length 2550 ft 777240 mm Dowa-sL
Dewalaring Budng Wiith 63 687 ft 20828 80 mm DWB-W
Dewalering Bulding Length 7750 [ 23822 00 mm DwWB-L
Conveyor Equipment
Centrifugu Cenveyor Lungth 000 ft (] mm CON-CNL
Centrifuga Conveyor Width or Diameter 10.00 in 254,00 mm CON-CNW Verify with conveyor vandor
Conveyor Truck Lane Length 40.00 :4 12,182.00 mm CON-TLL Typicaly 40 ft
Caiculate Conveyor Truck |.ane Width 10 00 in 254 00 mm CON-TLW
% Dry Sclids Captute by Centrifuge 95 00%
% Dry Solids in Centnfuge Cake 20 00%
Calculata the Centrfuge Diy Sokds Producton Rate (dry) 1724 58 [0 78225 kghr
Calculate the Cake Density 7042 Ibict 112807 kg/m3 Assumes density of dried sofids of 145
b/t
Ceiculate the Centdluge Cake Sokds Pieduction Rate 5522 60 Ibthr 381124 kg/he
Calculate Truck Loass 018 per hour
Caiculate the Centituge Cake Velume Production Rats 122 44 ctihe 347 mihr
Calculate Total Yaary VWet Mase of Siuage (par yaar) 8962 35 tons 8157720 07 kg
Caleulata Total Design Yearly Wet Sludga Valuma $458 50 ey 723154 m3
Calcudate Average Anaunl Wet Sludge Volume 187527 cy 143375 ml
Calculate Number cf Gates per Truck Conveyor 8 # Assumes 6 ft on center
Input Depth of Burial ft 0.00 mm 0B
Input Cutback Siope 1.00 1 Cutback slopa should be 1 1 for depth of
burial 5, and at least 1 5.1 for depth
of burial > 5 .
Input Over Excavation Depth 1.00 ft 0.00 mm QEXD
Mecharical Sizing Requirsments:
Pipe Name Input Velocity Unkt (English) Input Velocity Unit {Metric} Standard Pipe Size Unit (English} Nominal Pipe Size
Centrifuge Feed Header 5.00 fps 1.52 mis 400 in 100.00
Centrifuge Feed Lateral 5.00 fps 1.52 s 400 in 100.00
Centrifuge Drain LateralHeader 5.00 fps 1.52 ms 400 In 100.00
Centrifuge Decant Header 8.00 fps 1.52 mis 400 In 100.00
Centrifuge Decant Lateral 5.00 fpe. 1.52 mis 400 in 100 00
Mechanical Material Requirgments:
Plpa Name Plpe (D Instaliation Type Plpe Matetial Pipe Lining Material Pipe Coating Comments Red Flags
Material
Centrifuge Feed Header CFH Exposed [+]] Cement Martar Tepa Coating
Centrifuge Feed Lateral CFL Exposed Steel Cement Mortar Paint
Centrifuge Drain LateralHaader cD Exposed Stesl Cement Mortar Paint
Centrifuge Decant Header COH Exposed Steel Cemant Mortar Paint
Centrifuge Decant Lateral CDL Exposed Steel Cemant Mortar Paint
Electrical User Inputs and Sizing Requirements:
Is tivis a “Criical” Fackty (requiring standby power}? No YN
Is there SWGR? No
Electrical Equipment Lengths: mcc
Item Quantity HP per Each AFD's Required? MCC Spaces for MCC Spaces for MCC Spacss for Total MCC Spaces
Motor Starters AFD's less than Breakars
S0ho)
Centrfuges {Active) 100.00 No .00 .00 .00
Centrifuges (Standby) 100.00 No .00 .00 .00
Centrifuge Conveyor Bet 00 No .00 00 .00
Truck Conveyor Beft .00 No .00 00 .00
User Defined tem #1 .00 No .00 .00 00
User Defined ttem #2 .00 No 00 .00 .00
TOTAL 2080 10.00 .00 .00 10.00
Electrical Equipment Widths:
Equipment Depth (ft)
MCC 87
Small AFD's .00
Large AFD's .00
Switchgear .00
Maximum Depth .87
Clear Distances:
Clear Distance Width Length Comment
co1 .00 Clear Distance Typically 3 fest
between wall and
McC
cD2z 1.00 Clear Distance Typically 1 foot
betwsen MCC and
Smad AFD
cDb3 0.00 Clear Distance Typically Zeto
between Small AFD
and Large AFD
CcD4 0.00 Clear Distance Typically Zero
between Largs AFD
ind Switchgagr

CPES Fackties Public_Longview_MINTFARM_Sodiumaluminate
WTP Centrifuge Dewater

©2015 CH2M HILL, Inc.
All Rights Resarved

File Version 107232015
Page 33 of 82




31412017 WTP Centrifuge Dewater Printad by
1221 PM
TO5 0.00 Clear Distance Tyvically Zero
between Switchgear
and Contingency
Space
cos 4.00 Clear Distance
behind Switchgear (!f|
thera is no
Switchgear, this
distance will ba Zero)
co7 300 Clear Distance In Tyipcaty 3 feet
front of Equipment
Continy Le: 0.00 Cantingency length | Typicalty Zero
Electric Room Length (ft):
CcD1 .00
MCC .33
cD2 .00
Smal AFD's .00
cD3 .00
Large AFD's .00
CD4 .00
Swithgaar .00
[os]] .00
Contingency .00
Total Length 12.33
Electric Reom Width (R):
CD8 .00 \f thera is no switchgear, this distance will be Zero.
Maximum Equipment Depth 87
[o]274 .00
Total Width .87
Estimating Dimenslons; Val I Ynit (English} | Value (Metric) | Unit (Metric) Name Red Flags Comment
Centrifuge Building
Buiding Length 7750 ft 2362200 mm
Buiding Width 8887 ft 2082980 mm
Siab on Grade Length 8150 ft 2484120 mm
Slab on Grade Width 7267 ft 22148 80 mm
Excavation Length 8550 ft 26060 40 mm
Excavation Width 76.67 ft 23368 00 mm
ion Depth 350 ft 1068 80 mm
Stait Height 2400 ft 731520 mm
Siab on Grade Thickness 18.00 in 457.20 mm Model based on 18"
Slab on Grade Thickness 150 f 457 20 mm
Wall Thickness 12.00 in 304,80 mm Madel based on 12°
Wall Thickness 100 f 304.80 mm
Elevated Siab Thickness 12.00 in 304.80 mm Model based on 12°
Elevated Slab Thickness 100 t 304.80 mm
Chemical C Wall Thickness 8.00 in 203.20 mm
Chemical Containment Wall Thickness 067 rt 20320 mm
Unit (Engiish) Unit (Metric) hi User Over-Write
Description MM MM Snit Total Cost
SITEWORK.
Excavation 1034.09 CcY 78062 m3 $6.35| $6,584
Imported Structural Backfil 485.56 cY 37123 m3 548.10 $23,355
Native Bacidi 7358 cY 58.25 m3 $7.80 $574)
Haul Excess 960.52 cY 734.37 m3 $7.60 $7,496
Allowancs for Misc ltems 5% $37,989.65! $1 899'
Subtotal $30 888!
CONCRETE
Centrifuga Building Siab on Grade 329.02 CcY 251.55 m3 $368.31 $117,232]
Elevated Slab 208.07 cY 1598.08 m3 $1,121.38 $233,324)
Equipment Pads 6.32 CcY 483 m3 $356.31 $2,252]
Allowance for Misc ltams 5% $352,808.12 $17,840)
Subtotal $370,449
MASONRY ]
CMU Building SF 988 80 m2 $156.08 $1,681,248|
Subtotal $1,661,248
METALS:
Stai 72 Risers. $488.25 $33,714]
Guardrai 310.00 LF 84.49 m $28.07 $8, 0821
Allowance for Misc ftems 10% $41.785.74 $4,180;
Subtotal - $45,975
EQUIPMENT Budgetary Quote: (CPES will
automatically add Installation Factor),
Centrifuges 2 EA $720,288.34 $1,440,577|
uid Polymer Feed System 2 EA $6,391.52 $12783
Shaftless Screw Conveyer 80.00 ft 2438 m $2,182.58 $173,008]
Alowance for Misc ltems 10% $1,628,365.99| $182,637
Subtotal $1,789,003| Total Horsepower >>>>
Percent On-Line Factor >>>>
1&C: Effective On-Line Horsapower >>>>
Instruments
Centrifuge Feed Header Magmeter (CFH, 4 inch) 1 A $3,838]
Isolation Valve Actuators (Electric) 8 A $36,043]
Slids Gate Actuators 14 A $36,498]
Number of Analog VO Counts 2 A $485)
Number of Digttal VO Counts 120 A $7,039]
Number of Local Paneis 2 A $24,506|
Number of PLC's 1 A $13,035
15C Conduit Wire 2131.50 LF 64968 m $11.30] $24 089
Allowance for Misc ttems 5% $145543.21 $7,277)
Subtotal $152,820
Percent On-Lins Factor >>>>
CONVEYING SYSTEMS: Effactive On-Line Horsepower >>>>
Bridge Crane (8 Ton) 1 EA $68,120.59 $66,121
Bridge Crane Rail 155.00 LF 4724 m $34.34 $5,323]
Alowance for Misc ltems 10% $71,443 78! §7,144]
Subtatal $78,588
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MECHANICAL.

Pipe:

13142

4008

$32.50

$4.271

Centrifuge Feed Header (CFH, DJ, 4 inch, Exposed)
Centnfuge Feed Lateral (CFL, Steel, 4 inch, Ex

1

0.33

315

$86.65

$885)

Cen! Decant Header (CDH, Steel, 4 inch, Ex)

Elbows:

Centrfuge Drain LateralHeader (CD, Steel, 4 inch, Exposed)

14175

4321

$86.65

$12,282

13142

4008

$86.60

$11,387]

Centrifuge Decant Lateral (CDL, Steel, 4 inch, Exposed)

1

cloiclc
Rl i el Rt

033

315

EJEXEIERE]

$B86.65

$885

Centrifuge Feed Header (CFH, DI, 4 inch)

642,15

Centrifuge Feed Lateral {(CFL, Steel, 4 inch)

£521.82

SZMI
$1,044

Centrifuge Drain LataraVHeader (CD, Steel, 4 inch)

3521.82

$1,585]

Centrifuge Decant Header (CDH, Steel, 4 inch]

$521.82

$2,809]

Centrifuge Decant Lateral (CDL, Steel, 4 inch}

$521.82

$1,044i

" Endcaps:

Centrifuge Feed Header (CFH, D), 4 inch)

$183 29

Centnfuge Feed Lateral (CFL,_Steel, 4 inch|

189.29

Centrifuge Drain LateralHeader (CD,_Steel, 4 inch

169.29

Centrifugie Decant Header (COH, Steel, d inch)

169.29

Centrfuge Decant Lateral (CDL, Steel, d inch)

169.28

Tes

Centri Fead Header (CFH, DI, 4 inch

1,132.70

Centrifuge Feed Lataral (CFL, Steel, 4 inch)

188,91

Centrifuge Drain LateralHeadar {CD, Steel, 4 inch)

108.

Centrifuge Decant Header (CDH, Steel, 4 inch

L 188,

Centrifuge Decant Lateral (CDL, Steel, 4 inch

2122

. 188

Valves:

Centrifugie Feed Header (CFH, DI, 4 inch)

Centrfuge Feed Lateral (CFL, Steel, 4 inch]

Centrifuge Drain LateraVHeader (CD, Steel, 4 inch

Centrifuge ODscant Header (CDH, Steel, 4 inch)

8
8164
,816.4.

4

4

Centrifuge Decant Lateral {CDL, Steel, 4 inch)

7

816

Skde Gates.

Centrifuge Conveyor Sclids Gates (10in)

$923.17

Truck Conveyor Soiids Gates (10 in)

riel [EEEe [EEEEE BEEEE BEEEE

12

5§923.17

Adowance for Misc tems

5%

$77,372.74)

Subtatal

ELECTRICAL.

# MCC Sections

58,044.98

Switchgear

oo

$37,006.81

Adjustable Fraguency Drives

Centrifuges {Active) (100 hp each)

70,598,008

Centrifu; Stan: 100 hp each!

$20,698.08

Centrifuge Conveyor Belt (3 hp each

$8,877.31

Truck Conveyor Bet {3 hp each)

$8,677.31

Electrical Conduit & Wire

408 00

GIR[EEE BE

12375

Allowance for Misc ltema

10%

$11.30]
$44,813.18!

Subtotal

USER DEFINED ESTIMATE ITEMS:
Item 1 Descnpb

QUANT

{ENGLISH) UNIT (ENGLISH)
.00

2
z
z
B
5

UNIT {(METRIC)

TOTAL COST

Item 2 Description

Htam 3 Descri

itam 4 Descri

Item 5 Description
Item 8 Description

ttem 7 D n
n

ttem 14 D

item 15 Description

EEE SR S EE e

S SR SR S EE

888883888888888,%

Subtotal

Subtotal

$4,268,

4 Slnls|alslslsielsislalslslals)e

ALLOWANCES:

User Override

Finishes Allowance

890,668

18C Allowance

650,668

$93,813]
$93,813

Mechanical Alowance

890,666/

141 <144

Electrical Allowance

530,686

$140,720
$63,813|

Faciity Cost

10,373] Dry Pounds per Day

Facisty Cost with Standard Addttional Project Costs Added

10,373} Dry Pounds per Day

Added

Facikty Cost with Standard Addttional Project Costs and Contractor Markups

10,373] Dry Pounds per Day

$452.1
$452.1
$873.10

$4,690,688
$4,690,868)
$6,982,219

excluding ALL Additional Project Costs

—aoded__
Facity Cost, Contractor Markups, and Location Adjustment Factor Added

10,373| Ory Pounds per Day

$860.32}

$6,849,742]

Facity Cost with Standard Addttional Project Costs, Centractor Markups, and

10,373 Dry Pounds per Day

$880.32

$8,849,742

Faciity Cost Name

SCEFCO1

SCEFC02

SCEFC03

SCEFCO05

SCEFCO8

Location Adjustment Factor Added

CPES Facities Public_Longview_MINTFARM_Sadiumaluminate
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1221 PM

Gravity Thickener

PROCESS DESIGN CRITERIA

P r H
Solids Production

Input Plant Flow Rate

Input Raw Water Turbidity

Input Fraction of Turbidly to Contribute to Solids
Input Raw Water Color

Input Fraction of Color to Contributa to Soiids
Input Alum Desa

input Fraction of Alum to Contribute to Solids

input Ferric Chioride Dose
Fraction of Fertic Chioride to Contribute to Soiids

Input Totel Polymer Dose (coagulation flocculation fiter eids)

Input Raw Watst Iron

Input lron Fector

input Raw Water Manganesa

Input Manganesa Factor

Input PAC Dose

input C: Hardness C: to be via

Input Carbonate Hardness Factor (mg of softening solids produced per mg of
hardnesa removed)

Input Nof-C Hardnesa nbe via
Input Non-Carbonate Hardness Factor (mg of softening solids produced per mg of
hardness removed)

Calculate Solids Removed
Geiculate Dry Residust Solids Produced
Optionat: Input Dady Dry Sclids above (dry)
Gravity Thickener Sizing & Sludge Storage:
Input Number of On-Line Thickeners
Input Number of Standby Thickeners
Input % Diy Solida in Studgs to Thickeners
Cavculate Total Shudge Flow Rate
Caiculate Studge Flow to Each Thickener
Calcutate Dry Sobds Flow 1o Each Thickenes
Input Thickener Hydraulic Loading Rete

Input Thickener Solida Loading Rate
Galculate Thiskoner Dameter Each Based on Hydraukic Loading Raty
Calculate Thickaner [hamatar Each Based on Solids Loading Rate
Caleulate Thickener Diameter Each {maximum of above)

Input Thickaned Siudge % Dry Solids.

Calculata Thickaned Sludge Densty
Input Days of Thickened Skidge Storage In Thickener

Caleutate Thickened Sludge Storage Depth

Calculata Total Thickenea Sludge Storaga Volume

Input Clear Water Dapth Above Sludge Line

Input Frea Board
Caelculote Totad Thickener Depth

Input Thickener Wat Height Above Grade
Calculate VWell Buriai Depth

Gravity Thickener Peripheral Welr Launder Sizing:
Culculats Tatal Flow Rate of a3 Th ke uns
Calculata Flow Rata of Fach Active  clener
Convert Each Thickenet Flow Rate
put Velocity in Launder
Calculate Area (G cfs7V)
Launder Freeboard
put Launder Width
Caleulate Laundar Height Excluding Freeboard
Caleulate Laun Jer Height including Frestioard
Thickened Siudge Pump Sizing:

Calculate Thickened Sludge Flow from Each T kener
Calculate Thickenet Decant Flow fliom Each Tt ener
Number of Progressive Cavity Thickened Sludgs Pumps pet Thickener
Calcutate Number of Thickened Sludge Pumps
Caleulate Thickenad Sludge Pump Capacity Each

input Thickened Sixdge Pump Total Dynamic Head (TDH
Cavculate Thickenud Shurige Pumgp Horsepoy

Input Distance between Thickener and Studge Pump Pad

fnput Shudge Pump Length (progressive cavity)

Input Sludge Pump Width (progressive cavity)

Input Stagger Distance Betwean Siudge Pump Centerines - Length

Input Distance Between Siudge Pump Centerlines (width) and Around Pumpe for
Access

Inciude the Cost of a Buiding Over Siudge Pump Station?
input Cutback Siopa

Input Over Excavation Depth

M hanical I R ulreme ts:
i m

CPES Faciities Public_Longview_MINTFARM umaluminate

Gravity Thickener Thick

\Vi<

Gravity Thickener Thick
Value (Enalish)  Unit (English}
12.00 mgd 4842
1,00 NTU
100 mgANTU
cu
(1] mgCU
40 00
0.44
mglL
a8
mglL
mol.
200
mgL
200
mgh.
40.00 mgA. as CaCO3
1.00
40.00 mgA. as CaCO3
1.00
860 mgl.
867 B9 Ib/id 447
Ibid 50394
1 #
1 #
0.25% %
473220 00 opd 1791 58
473280 00 gpd 179158
9867 89 Ibid 4476 00
300.00 gpd/st 44,008.50
10.00 Inidiet 454
4492 ft 13660 58
1545 ft 10803 84
4482 f 1366056
200% %
312 bict 101107
1.00 days
45 151026
£a4 428 gal 2135
10.00 ft 3,048.00
200 ft $09.80
1895 ft 5167 88
0.00 ft 0.00
18 5 ft 5167 88
047 mgd 1781 56
047 mgd 179158
073 cfs 2074
5.00 fes 1.82
015 sf o0
100 ft 304 80
200 ft 808.60
007 ft 232
107 f 2712
F8ard29 gpd 22135
41480571 opd 157021
2 #
4 #
2081 gpm 15371
60.00 ft 18,288.00
082 hp o081
18.00 ft 4,870.80
8.50 f 2,590.60
200 ft 609.80
8.50 ft 2,590.80
4.50 [ 1,371 80
YN
1.50 1
u oc

2015 CH2M HILL, Inc

All Rights Reserved

| The

Value (Metric)  Unit (Metric) Name

Mud

kgid
kg/d

mad
myd
koid

kgid/m2
mm
mm
mm

m3
mm
mm
mm
mm
mm [>:]

ar

12353

mm
mm
mm

mid
mad

3
3%3

mm
mm
mm

mm

Q mgd
Qchs

Printed by

Typicaly 1to 2
Typicaly 0 02to 0 1

Typical Value = 0 44 based on
3 waters of hydration for the
most probable solid

H33H

Typica! Value = 0 98 based on
3 waters of hydration for the
most probable solid

F OH33H20

Typical Value = 2

Typical Vatue = 2

Typica! Value: 1 for sodium
hydroxide softening, 2 for ma
softenin

Typical Value: 1 for sadium
hydroxide softsning; 1 fot soda
ash soften

Typically 1
Typically 0 25% tyo 0 75%

Typicalty 100 to 300 gpd/sf for
metal salt coagulant sludges

Typically 5 to 10 lb/stid

Typicaty 2% to 5% for metal
salt coagulant sludges treated
with of

Typically 0 ta 3 days (long
weskend

It Sludge Storage depthis
greater than desired 1)
Reduce days of storage of 2
Dectaasa controbing thickener
loading rate criteria Input.

Typically 8 to 11 feet
Typicaly 1 to 3 feet

Typically <5 fps

Fixed

Shouldbes5ft

Fixed: 1 duty and 1 standby

Minimum of 10 ft

Typcally 8 51t

Typicaty20ft

Typically equal to sludge pump
len

Typicaty 4.5 ft for access

Cuthack slope should ba 1 1
for depth of burial s 5ft, and at
teast 1 5 1 for depth of burial >
5

No s
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Gravity Thickener Thick Printed
1221PM ety . o
Unthickened Shidge influsnt Pipa 360 e [X3] ™ 800 0 260.00
Decant Pips 5.00 fps 1.52 mis 600 n 150 00
Thickened Siudge Suction Pipe 3.00 fps 0.91 s 400 In 100 60
Thickeried Sludge Discharge Pips 3,00 fpe [X3] mis 4.00 in 100.00
Mechanical Material Requirements:
Pipe Name Plpe ID Installation Type Plpe Matesial Pipe Lining Plpe Coating Material Comments Red Flags
Material
[ Sludge Influent Pipe usp Buried D Cement Mortar Tape Coating
! Sludgs Influent Pipe USP Encased 2] Cement Mortar | Fusion Bonded Epoxy
[l Sludgs Influent Pipe UspP Di Cement Mortar | Fusion Bonded Epoxy
Decant Pipe DSP Buried [+]] Cement Mortar Tape Coating
Decant Pipe DSP Exposed DI Cemant Mortar Paint
Dacant Pipe DsP Encased =] Cement Mortar | Fusion Sonded Epoxy
Thickened Sludge Suction Pipa TSSP Encased DI Cement Mortar | Fusion Bonded Epoxy
Thickened Sludge Suction Pipe TSSP Exposed Steal Cement Martar Paint
Thickened Sludge Discharge Pips TSDP Exposed =] Cement Mortar Paint
Electrical User inputs and Sizing Requirements:
ts this a "Critical” Faciitty (requiring standby power)? No YN
ts thers SWGR? No
Electrical Equipment Langths: MCC
Rem Quantity HP per Each AFD’s Required? | MCC Spaces for MCC Spaces for MCC Spaces for Breakers Total MCC Spaces
Motor Starters | AFD's less than 50hp)
Thickened Shidge Pumps {Active) .00 .82 o8 00 00 4.00
Thickened Sludge Pumps (Standby) .00 .82 No 400 .00 .00
Gravity Thickener Rake Mechanism .00 .00 No ~ 400 .00 .00
User Defined ttem #1 00 .00 No .00 00 .00
User Defined ttam #2 .00 .00 No .00 00 .00
TOTAL 5.3 .00 .00 .00 18.00
Electrical Equipment Widths:
Equipment Depth {ft)
MCC 87
Smal AFD's 00
Large AFD's 00
Swiichgear .00
Maximum Dapth .87
Clear Distances:
Clear Distance Width Length Comment
[*-]} 3.00 Clear (stance Typically 3 feet
between wall and MCC
cD2 1.00 Clear Distance Typically 1 foot
between MCC and
Smal AFD
cD3 0.00 Clear Distance Typically Zero
between Small AFD
and Large AFD
CD4 0.00 Clear Distance Typically Zero
between Large AFD
and Switchgear
CD5 0.00 Cloar Distance Typically Zero
| between Switchgear
and Contingency
Space
CcDs 4.00 Clear Distance behind
Switchgear (Hf there is
no Switchgear, this
distance will be Zero)
co7 3.00 Clear Distance in front | Tyipcally 3 feet
of Equipment
Contingency Length 0.00 Contingency length Typicaly Zero
Electric Room Length (ft)
co1 300
MCC 1000
cD2 100
Small AFD's 00
cD3 00
Laige AFD's 00
CD4 1]
Swithgear 00
CDS .00
Contingency .00
Total Length 14.00
Electric Room Width (ft):
CD§ 00 If thera is no switchgear, this distance will be Zero.
Maximum Equipment Depth 87
CcD7 .00
Total Width .67
Estimating Dimensions: Value I nit {(English) | Value (M Unit (Matric) Namg Red Flags Comment
Total Number of Thickeners 200 L
Gravity Thickener per each).
Perimeter Wall Inside Diameter 44 82 ft 13680 56 mm
Perimeter Wall Qutside Diameter 46 82 ft 1427018 mm
Perimeter Wal Height 1885 ft 5167 88 mm
Wal Footer Thickness 18.00 in 400.40 mm Model based on 16”
Wall Footer Thickness 133 L3 406 40 mm [
Slab on Grade Thickness 6.00 in 152,40 mm Model based on 6"
Slab on Grade Thickness 050 L3 152 40 mm
Center Cone Outside Diameter 817 r 1879 60 mm Fixed
Center Cone Inside Diameter 350 [} 1088 80 mm Fixed
Center Cone Slab on Grade Thickness 16.00 n mm Model based on 16*
Center Cone Slab on Grada Thickness 133 L 406 40 mm N
Center Cone Wall Height 2.33 ft 59.18 mm Model based on 2.33'
Center Cone Wall Thickness 10.00 in 408.40 mm Mode! based on 16°
Center Cone Wal Thickness 133 ft 406 40 mm C
Launder Elevated Slab Width 2,00 f 50.80 mm Model based on 2'
Launder Elevated Slab Thicknesa 12.00 in 304.80 mm Mode! based on 12
Launder Elevated Slab Thickness 100 " 304.80 mm
Launder Wall Diameter 40 82 rt 12441 36 mm
Launder Wall Height 107 n 327 12 mm
Launder Wal Thickness 8.00 in 203.20 mm Model based on 8"
Launder Wall Thickness 067 n 20320 mm |
Perimeter Wall Thickness 12.00 in 304.80 mm Model based on 12°
Parimeter Wall Thickness 100 ft 304 80 mm [
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412017 Gravty Thickener Thick Printed
1221PM = M
Floor Siope Factor 703 Fixed
Sida Slope Depth Factor 023 Fixed
Sida Slope Factor 429 Fixed
Excavation Diameter 5582 ft 17013 368 mm
Cone Depth 850 ft 258081 mm
Perimster Wall Depth (Includes Over Excavation) 1829 ft 5879 08 mm
Thickened Sludge Pump Slab:
Length 28.00 ft 7924 80 mm Fixed
Width 3050 ft 9298 40 mm
Siab on Grade Length 2800 ft 8534 40 mm
Slab on Grade Width 3250 ft 9908 00 mm
Slab Thickness 18.00 in 406.40 mm Model based on 16°
Slab Thickness 133 r 406 40 mm
Excavation Length 3200 ft 9753 80 mm
jon Width 36.50 ft 1112520 mm
Depth 333 ft 1016.00 mm
Electrical Room
Length 14 00 ft 4267 20 mm
Width 467 r 1422.40 mm
Siab on Grade Length 16 00 f 4876 .80 mm
Slab on Grade Width 887 ft 2032.00 mm
Slab on Grade Thickness 18.00 in 4857.20 mm Model based on 18°
Slab on Grade Thickness 150 ft 457.20 mm
Length 20 00 ft 6096.00 mm
Width 1067 ft 325120 mm
Depth 350 ft 1068.80 mm
Description Unit (English) | Quantity (Metric) | Unit (Matric)
{English) Siinit Total Cost
SITEWORK.
Gravity Thickener
Excavation 8,550.28 CY 6537.18 m3 36.38 $64,277|
Imported Structural Backfil 37248 CcY 28478 m3 $48.10 $17.915|
Native Backfil 3,624.42 cY 2771.07 m3 $7.80 $28.286!
Haul Excess 4,925.88 cY 3766.08 m3 $7.80 $38,442
Thickened Sludge Pump Stab
Excavation 208.88 CY 159.68 m: $7.80 $1,830]
Imported Structural Backfl 100.94 CY 77.47 m: $48.10 $4,855)
Native Backfil 4228 CY 32.33 m. $7.80 $330}
Haul Excess 188.58 cY 127.36 m: $7.80 $1,309)
Electrical Room
Excavation 54.35 CcY 41.55 m! $7.80 $424|
Imported Structural Backfi 18.75 CY 15.10 m. $48.10 $950]
Native Backfil 20.87 CY 1598 m: $7.80 5183
Haul Excess 33.48 CY 2560 m3 $7.80 $261]
Allowance fot Misc tams 5% $148,833.18] $7.442)
Subtotal $156,275)
CONCRETE.
Grawity Thickener:
Wal Footers 79.90 [+33 61.08 m: $393.62 $31,450!
Slanted Siab on Grade 80.03 cY 45.90 m: $393.62 $23,829]
Sianted Floor Grout (2" thick) 324164 SF 301.18 m2 $22.27 $72,185|
Center Cone Slab on Grade .95 [ 228 m! $393.82 $1,181
Centes Cone Wats .48 cY 3.41 m! $468.25 $2,088)
Perimeter Walia 18472 o3 4 141.23 m: 663.35 $122,538,
Launder Elevated Slab 20.68 cY 15.85 m. 780.42 $16,2789]
Launder Wall 6.80 CcY 520 m: $780.42 $5,30:
Concrete Fill 348 (24 2668 m: £351.19 $1.221
Thickened Siudge Pump Slab. $0
Siab on Grade 44.94 CcY 3438 m3 $368.31 $18,012
Electrical Room: $0
Siab on Grade 593 CcY 453 m3 $393.62 52,333
Aliowance for Misc items 5% $294,198.37 $14.710;
Subtotal $308,908)
METALS
Gravity Thickener:
Walkway Grating (3 wide, steel support beams supplied by mechanism mfr) 280.81 SF 28.10 m2 $85.86 $24.115
Walkway Handrai 187 27 LF 57.08 m $85.85 S1§p_77|
Stai ] Risara $468.25 $0f
Aligwance for Misc ltems 10% $40,181.37] $4.019)
Subtotal $44.211
MASONRY: Moderate
Thickened Sludge Pump Bulkding 793.00 SF 7367 m2 3158.08 $123.774)
Electncal Room 65.33 SF 8.07 m2 $158.08 $10,197
Subtotal 858.33 $133971
EQUIPMENT Budgetary Quote: (CPES
will automatically add
Gravity Thickener Diive Mechanism (1 hp each} EA $118,519.13 $237,038)
Thickened Sludge Pumps {Active, Progressive Cavity Pumpe 1 hp each] EA $5,740.23 480
Thickened Studge Pumps (Stan: Progressiva C: Pumps 1 hp each; EA 35,740.23 480
Allowance fot Misc Htems 10% $248,518.72 524,852
Subtotal $284 851
18C.
Instruments
Thickened Sludge Discharge Pipe Magmeter (TSDP, 4 inch) EA 56.419.36 $12,839]
Isolation Valve Actuators {Electric) EA $8,007.16 $36,043
Level Transmitters A $8,044.98 $16,090
Number of Analog VO Counts A $247.67 31 238|
Number of Digital VO Counts 38 A £58.66 $2,112!
Number of Locel Panels 2 A $12.253.00 $24,508
Number of PLC's 1 EA $13.035.11 $13,035
1&C Conduit Wire 508.18 LF 276.81 m $11.30 $10.264
Allowance for Misc ltems 5% $116,126.38 $5,808)
Subtotal $121,933)
MECHANICAL.
Pipe:
Unthickened Sludgs Influent Pipe (USP, Burled, 8 inch, DI} 3391 10.34 m 85.00 $2,204;
Unthickened Siudge influent Pipe {USP, Encased, 8 inch, DI} 0.00 0.00 m 85.00 $0j
Unthickened Studge Influent Pips (USP, Submerged, 8 inch, DI} 4482 1368 m 65 .00 $2,913)
Decant Pipe {DSP, Buried, § Inch, DI) 200 061 m -48.75 $88
Decant Pips (DSP, Ex; 8inch, DI 33.91 10.34 m 30,75 31,853
Decant Pips (DSP, Encased, 8 inch, DI} 000 LF 0.00 m 48.75 $0j
Thickened Sludge Suction Pips (TSSP, Encased, 4 inch, Di) 7682 LF 2341 m 32.50 497
Thickened Sludge Suction Pipe {TSSP, Ex 4 inch, Steel] 48.50 LF 15.09 m £06.65 34 289
Thickened Sludge Discharge Pipa TSDP, Exposed, 4 inch, DI} 48.00 F 1463 m $32.50 560;
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Y4017 Gravity Thickener Thick Printed by
1221 PM
Elbowa.
Unthickened Sludge Influent Pipe (USP, Buried, 8 inch, D) EA 36431 $2,729)
Uinthickaned Sludge Influent Pipe (USP, Encased, 8 inch, Di) EA 16431 $0
Unthickened Sludgs Influsnt Pips (USP, Submers 8 inch, Dj EA (364 31 $8,1806]
Decant Pips (DSP, Buried, 8 Inch, D) EA 023 23 $2 048]
Decant Pipa_(DSP, Ex 8inch, DI EA 23 23 $0j
Decant Pipe (DSP, Encased, 8 inch, Di) EA 1023.23 $0
hickened Sludge Suction P SSP, Encased, 4 inch, DI) EA 5682.1 $0
hickened Sludge Suction Pips (TSSP. 4 inch, Stee) EA 3621.8. $1,044]
‘hickened Sludge Discharge Pipa (TSDP, Exposed, 4 inch, Df) EA 2682 15 $1,364]
End Caps.
Unthickened Studge Influent Pips (USP, Burled, B inch, DI) EA 5348 89 30
Unthickened Siudge Influent Pipe (USP, Encesed. B inch, D) A 338 59 $0
Unthickened Shu Influent Pij USP, Submer 8inch, DI) A 338 59 30!
Dacant Pips {DSP, Buried, 8 inch, DI) A 253.94 $0
Decant Pips {DSP, 8 inch, Df A 5253.94 $0i
Decant Pipe {DSP, Encased, 8inch, DI) A $253 94 $0
Fhickened Sludge Suction Pips (TSSP, Encased, 4 inch, D} A 5169 29 $877
hickened Sludge Suction P SSP, 4inch, Steel A 316928 $0
hickened Sludge Dischargs Pipe (TSDP, Ex; 4 inch, D) A 3169.29 $339
Tee:
Unthickened Sludge Influent Pipe (USP, Buried, 8 inch, Di) EA $2.265. 31
Unthickened Sludge influent Pipe (USP, Encased, 8 inch, DI} EA $2.265. 431
Unthickened Sludge influent Pips (USP, Submerged, 8 inch, D) EA $2.265.4
Decant Pips {DSP, Buried, 8 inch, DI} EA 1.699.0
Decant Pipe (DSP, 8inch, Of EA 1.699.06
Decant Pij DSP, Encased, § inch, Di) EA 1,809.05
Thickened Sludgs Suction Pipe (TSSP, Encased, 4 inch, D) EA 1,132.70
hickened Sludge Suction P SSP, Ex; 4inch, Steel EA 1,188.91
hickened Siudge Discharge Pipe (TSOP, Exj 4 inch, D) EA 1.132.70
Valves:
Unthickened Sludgs Influent Pipe (LSP, Buried, 8 inch, Di) EA £6.644.21 $0]
Unthickened Sludgs Influent Pips (USP, Encesed, 8 inch, DI) EA £5,643,21 $0
Unthickened Sludge Influent Pipe {USP, Submery 8inch, D) EA $6,64321 $13,288]
Decant Pipe (DSP, Buried, 8 inch, Di) EA 4,992.41 $0
Decant Pips (DSP, 8inch, DI A 4,952.41 S0
Decant Pipe (DSP, Encased, 6 inch, i) A ,982.41 30
Thicksned Studge Suction Pips (TSSP, Encased, 4 inch, DI) A .321.61 $0]
Thickened Sludge Suction Pips (TSSP, Exposed, 4 inch, Stael) A $3.316.47, 57,833
Thickened Sludge Discharge Pipa (TSOP, Exposed, 4 inch, DI A $3.321.687 $6,643
Alowance for Misc ltams 5% $89,487.81 $3473]
Subtotal $72,941
ELECTRICAL.
# MCC Sections 8 EA $8.044.98 $48,270
Switchgear '] EA $37,006.81 $0
Adjustabis Frequency Drivea
Thickenad Sludge Pumps (Active) (1 hp each EA $8,409.44 $18,819)
Thickened Sludge Pumps {Standby) (1 hp each) EA $8,409.44 $0
Gravity Thickener Rake Mechanism (1 hp each) EA $8,431.52 $0;
Electrical Conduit & Wire 23784 LF 7243 m $11.30 $2.688]
Allowance for Misc ftams 10% $67.774 27 $6.777]
Subtotal $74,552
USER DEFINED ESTIMATE ITEMS: QUANT (ENGLISH) | UNIT (ENGLISH) QUANT (METRIC UNIT (METRIC) SIUNIT TOTAL COST
tem 1 i X .00 .00
Item 2 Description .00 .00 .00
Item 3 Description .00 .00 .00
Item 4 Description .00 .00 .00
ftem 5 Description .00 .00 .00
Htam 8 Description 00 .00 .00
item 7 Description .00 .00 .00
item 8 Description .00 .00 .00
Item 8 Descrij .00 .00 .00
ttem 10 Description .00 .00 .00
item 11 Description .00 .00 .00
Item 12 Description .00 .00 .00
ftem 13 Description .00 .00 .00
ltem 14 Description .00 .00 .00
ltem 15 Description .00 .00 .00
Subtotal
Subtotal $1,197 642
ALLOWANCES: User Ovarride
Finishes Allowance 200%
I&C Allowance 400%
Mechanical Alowance 500%
Elsctrical Akowance 400%
st Name
Facity Cost 148,580 GPD
Facity Cost with Standard Addtional Project Costs Added )48, 580 GPD
Facity Cost with Standard Addrtional Project Costs and Contractor Markups Added 48,580 GPD
Facity Cost, Contractor Markups, and Location Adjustment Factor Added (exciuding )48,580 GPD
ALL Additional Project Costs|
Facity Cost with Standard Addtional Project Costs, Contractor Markups, and Location 948,580 GPD $2.17 $2,057,537|SGTFCO6
Adjustment Factor Added
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42017 intine Rapid Mix RMix Printed by
1221 PM
[] c D E F G H |
1 |Rapid Mixing - Inline
2
4 Assumptions
|_6 | Based on Denver Water Reuse Project
2 Basins @ 15 MGD each
7
8_| One chemical per each rapid mixer
Hiniaisa PP the in contact
io with seawater nead to be corrosion rasistant
1
11]INLINE MECHANICAL RAPID MIXING
12
1 Process User Inputs Value (English) | Unit (English)| Value (Metric) | Unit (Metric) Name Red Flags Commaent
14| lsthisa [5} ? No YN
[~ | Has the USER Ci to Obtain No YN Fixed
| 15 | Guotes?

Total Plant Flow 12.00 mgd 45.42 ML It using Lamella Plate Clarifier, the
Rapid Mixing Total Plant Flow should
equal the Lamella Plate Clarifier Total
Plant Flow For information. the
Lametla Plate Total Plant Flow can be
found in the Lamella Clarifier modet
cell C13.

| 15|
17
18| Conversion of Total Plant Flow 1857 cfs 053 ma/s
1_9' Number of Trains 1 Ld OKAY
? Caiculate Piant Flow per Tran = QSHT  [efs) 1857 cfs 053 m/s
-2—1 Number of Standby Trains [] # Default s 0. Maximum is 2
? Total Number of Trains {Active and Standby} 1 # L
23] Input Rapid Mix Vetocity Gradient 2,000.00 sec-1 OKAY Typicaily 1,000 to 3,000 sec-1
_z;- Input Wire to Water Rapid Mix Energy Input EHiciency 80%
E input Min Water Temperature 32.00 degrees F 0.00 |degrees C OKAY
26] Water Viscosity 0 0000374 Ibesist 179 cP From Lookup Table
271 Colcuiate Volume = Pl * (MSD 12)*2/4° 1.5 MD 112 18 41 of 0.52 m3
28| Calculate HP = (VG)*2* Mu* V/E /5350 300 hp 671 kW
] 1sthe Rapid Mix Faciiity covered? ("Yes” or “No*) Yes YN
29
[30] Input Structure Burial Depth (1) 5.00 n 014,40 rm
? Input Clear Distance Between Pipe Trains & Internal Walls (ft) 5.00 ft 1,524.00 mm CDBT Typically 4 to 6 feet
732 | Number of Analyzers: (total facility)
—33- pH / Temperature 1 #
(34 | Tusbidtty ] #
? Streaming Current Detector 1 #
736 | UV Absorbance o *
[37] Conductivity 0 »
B Input Cutback Slope 1.00 1 Cutback slope should be 1 1 for depth
of burial < 5 i, and atleast 151 for
38 depth of burial > 5 ft.
[39] input Over Excavation Depth 1.00 [ 200 om OEXD
E Mechanical Sizing Requirements.
Plpe Name Input Velocity Unit (English) Input Valocity Unit {Metric) Standard Plpe Unit (English) Nominal Plpe Size
41 128
42 | Rapid Mix Pipe 5.00 tps 152 s 3%"60 in 750 00
Flow Control Pipe 15.00 s 4.57 m's 16.00 in 400.00
43
4
| 45 ] Mechanical Material Requirements.
Plpe Name Pipe ID instaliation Type Plpe Material Plpe Lining Plpe Coating Red Flags Comments
46 Matarle] Matarla)
Rapld Mix Pipe RW Exposed Steel Cemaent Mortar Paint
47
Flow Control Plpe FCP Exposed Steal Cement Mortar Palnt
48
49
[ 50 ] Electrical User Inputs and Sizing Requirements
I | Is this a "Critical” Facility {requiring standby pawer)? No YN
| 51
[ 52] I1s there SWGR? No
53 MCcC
Item Quantity HP par Each AFD's Requlred? MCC Spacaes for | MCC Spaces for MCC Spaces for Breakers Total MCC Spacss
Motor Starters | AFD's less than
54 S0ho)
| 55 | Mechanical Mixers 00 00 No .00 .00 00
56 User Defined item #1 00 00 No .00 .00 00
57 User Defined item #2 .00 .00 No .00 .00 00
58 User Defined ltem #3 .00 .00 No .00 .00 00
59| TOTAL .00 .00 .00 .00 2.00
60
61 | Electrical Equipment Widths:
62 Equlpment Depth {ft]
[ 63| McC 167
64| Small AFD's 0.00
| 65] Large AFD's 000
| 66] Switchgear 0.00
| 67 } Maximum Depth 1.67
88
| 69 | Clear Distances.
70 Clear Distance Width Length Comment
co1 3.00 Clear Distance between| Typically 3 feet
71

wall and MCC

=%
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B8 [+] D E F G H |
CcD2 1.00 Clear Distance between | Typically 1 foot
MCC and Small AFD
72
€D3 0.00 Clear Distance between| Typically Zero
Small AFD and Large
73 AFD
CcD4 0.00 Clear Distance between| Typically Zero
74 Large AFD and
CcDs 0.00 Clear Distance between| Typically Zero
Switchgear and
Contingency Space
75
cDs 4.00 Clear Distance behind
Switchgear (If there is
no Switchgear, this
76 distance will be Zero)
co7 3.00 Clear Distance in front | Tylpcally 3 feet
77 of Equipment
| 78] Contingency Length 0.00 Contingency length Typically Zero
79
60 Electric Room Length (R}
81] CD1 00
(821 McC 33
83} co2 [<[1]
[64] Small AFD's 00
85) CD3 00
| 86 Lame AFD's 00
87] CD4 goo
| 88 Swithgear 000
B3| CDS 0.00
[ 90] Contingency 0.00
51§ Total Length 12.33
92
[93 | Erectric Room Width ()
94| CDS .00 \fthere is no swilcr_\Fear, this distance will be Zero.
| 85 ] Maximum Equipment Depth 67
96 ] €07 00
[ 97| Total Width 4,67
98
- Estimating Dimensions (per trian): Value English | Unit (English)} Value (Metric) | Unit (Metric) Name Red Flags Comment
100| Rapid Mix Pipe Elbow Length 434 ft 1,32131 mm Lookup Value
101] Rapid Mix Isolation Valve Length 100 ft 304.80 mm Lookup Value
102| Rapid Mix - Fiow Control Reducer Length 467 ft 1.422 40 mm
103] Flewmeter Length 200 ft 609.60 mm Lookup Value
104] Flow Control Valve Length 067 ft 203.20 mm Lookup Value
108
106] Slab on Grade:
107] Concrete Thickness {Inches) 12.00 In 304.80 mm Modei based on 12"
108| Concrete Thickness (Feet) 100 nt 304 80 mm RMISGT
109] Stab on Grade Length 54 59 ft 16,638.02 mm
110| Sfab on Grade Width 1250 ft 381000 mm
111] Footing:
112] Footing Thickness (Inches) 12.00 in 304.80 mm Model based on 12°
113] Footing Thickness (Feet) 100 ft 304 8O mm RMIFTT
114] Footing Width (Inches) 2400 In 609 60 mm Fixed
115| Footing Width (Feet) 200 ft 609 60 mm
116| Stem Walls:
117] Wall Thickness (Inches) 12.00 in 304.80 mm Model| based on 8"
118] Walt Thickness (Feet) 100 ft 304 80 mm RMIWST
119]| Wall Height (Feet) 0400 ft 000 mm DB
120
121] Overall Dimensions:
122| SOG Length (Feet) 54 59 ft 16.638 02 mm SOGL
123] SOG Whith (Feet) 1250 ft 3,810.00 mm SOGW
124] Bullding Length (SOGL +(SWT°2)) (Feet) 56 59 ft 17 247 62 mm BL
125] Building Width (SOGW + (SWT*2)) (Feet) 14 50 ft 4,419 60 mm BW
12| Electrical Room Length (Feet) 123 ft 3,759 20 mm
127] Electrical Room Width (Feat) 467 ft 1,422.40 mm
126] Excavation Length (BL + 4) (Feet) 60.59 t 18,466 82 mm
120] Excavation Width (BW + 4) (Feet) 18.60 ft 5,638 80 mm
130] Excavation Depth (SWH + FT + 1 + Over Exc) (Feet) 3.00 ft 914 40 mm
131
132
Quantity
13 Description {English) Unit (English) | Quantity (Metric) | Unit (Metric) $/Unit Total Cost User Over-Write
169 01 CcY 12922 m. $6.35 $1,073]
imported Structural Backfill 83.03 [ 4 63.48 m. $48.10 $3.994]
Native Backfill 26.36 cY 2016 m. $7.80 $206]
139] Haul Excess 142,65 oY 109 06 m. $7.80 $1,113]
Aliowance for Misc items 5% $6.385.37 $319|
$6,708]
10.53 CcY 805 m 356.31 $3,752
Stem Walls 000 cY 000 m 704.01 0
Slab on Grade 25.27 cy 1932 m. $358.31 $9,004
7.00 EA $52028 $3.642
213 CcY 163 m3 $356.31 $760
5% $17.158.38 $858
$18,016
Moderats
820.51 SF 7623 m2 $156.08 $128,067
57 56 SF 535 m2 $156.08 $8.983|
876.06 $137 051
EQUIPMENT Budgetary Quote: (CPES wi
automatically add Instatlatio
Eactor)
Inline Mixer {30-inch 1.00 EA $50,241.95 $50.242
Allowance for Misc ems 10% $50.241 95 $5,024
355,266
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161
162
163
164
165}
166
167
168]
169)
179
171
172
173]
174
175
176
177
178}
179]
180}
181
1862)
183
184
185
186
187}

198}
REE)
200
201

INSTRUMENTS & CONTROLS

Instruments

Mag Meter (16-inch

$15.442.50

pH / Temperature

$2,482 89

Turbid

$3,715.89

Streaming Current Detector

$12,667 81

UV Absorbance

$25,849 09

Conductivi

$2,440 67|

Sample Panets

$4,682.50

Isolation Vaive Actuators

$6,007.1

Flow Control Valve Actuators

$6,007.1

Number of Analog O Counts

$247.6

Number of Digital /O Counts

358.60

Number of PLC's

$12,.253.00

18C Conduit & Wire

GEEEEEEEEEEEE

12073

$11.30

Allowance for Misc ftems

$57.352.92!

Subtotal

$5.735]
$63,088

CONVEYING SYSTEMS:

Monorail Hoist (3 Ton

100

$66,120.59

$86,121

Hoist Rail

7384

s

$34.34

$2,536

Allowance for Misc ltems

10%

$68,656.38

$6,866|

Subtotal

$75522

MECHANICAL.

Pipe:

Rapid Mix Pipe {30-inch, RW, Exposed ,Steel ,Cement Mortar ,Paint )

762

$649.84

$16,246

Fiow Control Pipe (16-inch, FCP, Exposed ,Steel .Cement Mortar Paint )

&

325

$340 58

$3.697

Eibows:

Rapid Mix Pipe (30-inch

b

$3,613.68

$7,827)

Valves:

Rapid Mix Isclation Valves (30-inch

$28,623.54

§57,247

Flow Control Valve (16-nch

B

$15,265.89

$15,266

Allowance for Misc tems

$100,283.29

$10,028

Subtotal

$110,312

ELECTRICAL.

MCC's

Sactions

i

$8,044.98

$15.000

$1

AFD's

202
203
204
205

207,

Mechanical Mixers (9 hp each

o

$9,414.68

$0;

Switchgear

Units

$37,000.8

$0)

Electrical Conduit & Wire

1725

511.3

Z8|=

$640

Allowance for Misc items

$15.639.

$1.564

Subtotal

$17.203

USER DEFINED ESTIMATE ITEMS:
Hem 1 Description

UNIT {ENGLISH) QUANT

METRIC|

UNIT {METRIC|

g
&=

TOTAL COST

Item 2 Description

Item 3 Description

Item 4 Description

223

226
227
228

230,
231
232
233
234
235
236

237]

238

239

Itam S Description

item & Description

tem 7 Description

Item 8 Description

Item 9 Description

Item 10 Description

Item 11 Description

Item 12 Description

Iten 13 Description

Item 14 Description

ltem 15 Description

HEEEEEEEEEEEEE

SSSESSSSSSSSSSEL

=3 1 B B R R Y Y X 4

Subtotal

Subtotal

$483,163

ALLOWANCES

u

Finishes Allawance

r Override

$549,049

1&C Allowance

$549,043

Mechanical Allowance

$549.049

$10.881

$27.452|
$0

Electrical Allowance

HEEH

$549,049

$27,452

Facility Cost Name

Facility Cost

o
n

,000,000

$0.0

$549,049]

RMIFCO1

Facility Cost with Standard Additional Project Costs Added

000,000

Facility Cost with Standard Additional Project Costs and Contractor Markups
Added

000,000

$0.0:

$549.049]

RMIFC02

$0.07)

Facility Cost, Contractor Markups, and Location Adjustment Factor Added
excluding ALL Additional Project Casts,

12,000,000

Facility Cost with Standard Additional Project Costs, Contractor Markups,
and Location Adjustment Factor Added

—_—
12,000,000

$0.07|

$0.07

$817.279

RMIFC03

$801,772)

RMIFCOS

$801,772|

RMIFCOS
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8 ] C | D 1 E F G H |
1 | Flocculation (Horizontal Paddle Wheel Flocculation for Downstream Sedimentation)
2 - T v 7T
[ Assumgptions.
|_6_] Based on Denver Water Reuse Project
2 Basins @ 15 MGD each
7
Hihisisa Dy the in contact
| 8_| with scawater need fo bs corrosion resistant.
NOTE TO USER: The Lamella Plate Clarifior should be sizod before
|_9 | working on the Flocculation modol.
10
1 Procass User Inputs Value (English) | Unit (English){ Value (Metric) | Unit {Metric) Name Red Flags Comment
12| lsthisa [+ No YN
[ | Has the USER C to Obtain No YN
| 13 ] Quotes?
14 | Input Total Flocculation Flow Rate 12.00 mgd 45.42 Mud
1_5' Conversion of Total Flocculation Flow Rate 8,333 28 gpm 52575 Us
16| Conversion of Total Flocculation Flow Rate 18 57 cfs 053 m3/s
717 tnput Number of Active Fioccutation Traine 2 *
-ﬁ' Input Number of Standby Flocculation Trains [ # Typically 0.
1_9' Caiculate Total Number of Flocculation Tralns 2 # [ NT
F Input Flocculation Detention Time 20,00 min
? Input Number of Fiocculation Basin Stages per Train 2 # NFS Valid Range: 1-6.
E Calculate Flocculation Basw VWater Voiume per Train 11,139 98 cf | 31545 m3
23| Calcuiate Floccutation Stage Water Volume 556999 o [ 157 72 m3
24| Setect Flocculation Baffie Type o ;y/pe
I~ U CL0ANDA/ Byl ” é 4 bt ’ /
8 D0k o
ez Ui % 7
Input Intamal Floccutation Basin / Stage Width per Train = Lamella Plata 15,00 f 4,572.00 mm Bw 1f using DAF Clarifier, the Flocculs
Clarifler Traln Width (W) Basin / Stage Width should equal
DAF Clarifier Stage Width. For
information, the DAF Clarifier Stag
Width can be found in the DAF m:
cell C23. Lamella Clarifier Width ¢
be found in cell C46 of the Lameil
.27 Clarifier model.
28 alcutate Stage Lengtn 1927 ft 5873 49 mm SL
29| Calcuiate Sxde Water Depth 1927 ft 5873.49 mm SwWD Equal to Stage Length.
| Input Floccutator Equipment Type VP Type For VP and VT, the flocculation st
length must be less than 20-feet.
30
po— g /, y
32 lumber of Ba! ‘alls per Train
[ 33] Include infiuent Channer? No YIN | [
4] i izzzzz27 7. //////////m/////////(//AW//////////////////////// PGS S000000,
35] Calcutate Internal Floccutation Basin Lengtn per Tramn 3954 ft 1205179 mm 1BL
? Input Basin Freeboard 3,00 ft 609.860 mm FB Valid Range: 1-3ft.
| Caiculate Basin Depth 2227 ft 6,787 88 mm Flocculation Basin BD should be |
than ar equal to lamella clarifier B
not, add more traing and / or more
| 37 es
33 | Input Perimeter Operator Deck Walkway Width 4.00 ft 1.219.20 mm Www Typically 4to 8 ft.
-5 Input Centrat Operator Deck Walkway Width 4,00 f 1.218.20 mm WWWC Typically 8to 12 1t.
"40 Include Bullding over Basin?
741 Input Structure Depth of Burial
[~ ] input Cutback Slope Cutback siope should be 1 1 for d
of burial $ 5 ft, and at least 1.5.1 1
42 depth of burlai > 5 ft.
input Over Excavation Depth

-

input Stage 2 Velocity Gradient

N

Yprtprind

) / Udl4 o\

Input Wire to Water Flocculation Energy Input Efficiency

75%

sec-1
%

52
For Vertical Paddle Wheel or Verlicat Turbine Calcutate Number of Mixers 2 #
53| per Tran
Feor Vertical Paddle Wheel or Vertical Turbine Calculate Total Number of 4 #*
54| Mixers per All Traing
For Vertlcal Paddie Wheel or Vertical Turbing Calculate Mixer Diameter 900 ft 274320 mm MD
55| Fach
For vartical Paddle Wheel or Vertical Turbine Catculate Distance Between 300 ft 914 40 mm DBM
Mixers
Input Stage 1 Velocity Gradient 80.00 sec-1

Calcutate Stage 2 Power pe Maxer

[
|

Input min water temperature 3200 degrees F 0.00 |degrees C Valid Range 0-39degC
Water Viscosity 00000374 Ibes/st 179 cP From Lookup Table
Caiculate Stage 1 Power per Mixer 200 hp 149 kw

P kw

.
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L1 ] [ D | E F G H |
| 73] Electrical User Inputs and Sizing Requirements 1
| 74| Is this a “Critical” Facility {requiring standby power)? No YN
| 75] Is there SWGR? No
76 MCC
Item Quantity HP per Each AFD's Required? MCC Spaces for | MCC Spaces for MCC Spaces for Breakars Total MCC Spaces
Motor Starters | AFD's less than
77
78 | Flocculation Mixers Stage 1 (total faciity) 200 200 Yes 0.00 6.00 400
79 ] ,Flocculatlon Mixers Stage 2 (total facility) 200 L 100 7 000 L 600 400
i ) % % / Z
84 User Defined tem #1 0.00, [l1] No 000 000 .00
85 User Defined ttem #2 0.00 .00 No 000 000 .00
86 User Defined ttem #3 0.00 []] No 000 000 .00
87 ] TOTAL .00 0.00 12.00 .00 20.00
88
(69| Eiectrical Equipment Widths:
Ex Equipment Depth {ft
[Si] Mcc 167
[ 92] Small AFD's 0.00
1 93] Large AFD's 0.00
| 94| Switchgear 0.00
| 95 ] Maximum Depth 1.67
96
| 97 ] Clear Distances:
928 Clear Distance Width Length Comment
cD1 3.00 Clear Distance between | Typically 3 feet
89 wall and MCC
cD2 1.00 Clear Distance between| Typically 1 foot
MCC and Small AFD
[ 100f
cD3 0.00 Clear Distance between | Typically Zero
Small AFD and Large
101 AFD
CD4 0.00 Clear Distance between | Typically Zero
Large AFD and
 102] Switchgear
CD5 0.00 Clear Distancs between | Typically Zero
Switchgear and
Contingency Space
103;
CcD6 4.00 Clear Distance behind
104) Switchgear (If there is
co7 3.00 Clear Distance in front | Tyipcally 3 feet
105 of Equipment
106] Contingency Length 0.00 Contingency length Typically Zero
107
108] Electric Room Lel {13
103 CD1 3.00
[110] MCC 10.00
1] CO2 .00
| 112} Small AFD's .00
13] cD3 00
[ 114) targe AFD's .00
[115] cDa .00
| 116] Swithgear .00
17| cos 00
| 118] Contingen: .00
[ 11S] Total Length 14.00
20;
121) Electric Room Width (ft
122] CD8 .00 It there is no switchgear, this distance will be Zero.
123} Maximum Equipment De .67
124} CD7 .00
125] Total Width 467
126
127 Estimating Dimensions (per trian): Valus English | Unit (English)| Value (Metric) ]} Unit (Metric) Name Red Flags Comment
128
129] Influent Channel:
Slab on Grade: Use Wall Thickness Spreadsheet to
Adjust Based on Overall Wall Height
130, ang Depth of Burial
131] Concrete Thickness 24,00 in 609.60 mm Model based on 24"
132] Concrets Thickness 0.00 ft 0.00 mm TICS0G
133] SOG Length 0.00 ft 000 mm
134] SOG Width 0.00 ft 000 mm
Channel Walts: Use Wall Thickness Spreadsheet to
Adjust Based on Overall Wall Heigtht
135 and Depth of Burial
136] Concrete Thickness 18.00 in 457.20 mm Medel based on 18"
137] Concrete Thickness 0.00 ft 000 mm TWIC
138} Wall Length 0.00 ft 0.00 mm
139] Wall Height 0.00 ft 0.00 mm
140| Elevated Slab:
141] Concrete Thickness 12,00 In 304.80 mm Mode! based on 12"
142| Concrate Thickness 0.00 ft 000 mm
143 Elevated Stab Length 000 ft 0.00 mm
144] Elevated Slab Width 0.00 ft 0.00 mm
145
14g| Flocculation Basin:
Slab on Grade: Use Wall Thickness Spreadsheet to
Adjust Based on Overall Wall Height
147| and Depth of Burial
148| Concrete Thickness 24.00 in 809.60 mm Model based on 24"
149| Concrete Thickness 200 ft 609 60 mm TFBSOG
150] SOG Length 4304 ft 13,118 58 mm
151] SOG Width 38 50 ft 11,734 80 mm
Basin Walls: Use Wall Thickness Spreadsheet to
Adjust Based on Qverall Wall Heigit
152| and Depth of Burial
453] Concrete Thickness 18.00 in 457.20 mm Model based on 18"
154] Concrete Thickness 150 #t 457 20 mm [ TwFB
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Wall Length 153.12 ft 46,670.86 mm If floce basin shares a common wi
with downstream facility, then
common wall is counted with
downstream facility
Wall Helght 2227 ft 6,787.89 mm
Baffle Walls:
Concrete Thickness 12.00 In 304.80 mm Model based on 12*
Concrete Thickness 100 ft 304 80 mm BWTF
‘Wall Width per Train 1500 ft 4572.00 mm BWL
Quantity of Over Baffle Walls per Train [ #
Quantity of Under Baffle Walls per Traln 1 #
Quantity of Under Baffle Walls per Train 0 #
Qver Baffle Wall Length per Facility 0.00 ft 0.00 mm
Under Baffle Wall Length per Facility 30.00 ft $,144.00 mm
Serpentine Batfle Wall Length per Facility 0.00 ft 0.00 mm
Over Baffle Wall Height 1727 ft 5,263.89 mm Assumes top of wall 2 ft below W!
167
Under Baffle Wall Helght 2127 ft 6,483.08 mm Assumes bottom of wall 1 ft above
168 basin ficor.
169] Serpentine Bafle Wall Height 000 [} 000 mm
170] Elevated Slab:
171] Concrete Thickness 12.00 in 304.80 mm Model based on 12*
172] Concrate Thickness 100 ft 304.80 mm TESLC
173] Center Walkway
[174] Elevated Siab Width 200 t 1219.20 mm
[175| Elevated Siab Length per 2 Trains 3154 n 9.613.39 mm
Elevated Slab Length per Facllity 3154 ft 9.613.39 mm
Perimeter and Batfle Wall Walkway
Elevated Siab Width at Perimeter 5.50 ft 1,676.40 mm Includes basin wall thickness.
Elevated Slab Length at Perimeter per Facility 13208 ft 40,257 87 mm
Elevated Slab Width at Baffie Wall 400 ft 121820 mm For VP and VT fiocc basin mixing
only.
Elevated Slab Length at Batfla Wall per Facility 16.50 ft 5,028 20 mm E!VP and VT floce basin mixing
181 only.
[162]
183| Electrical Room Slab on Grade'
184] Concrets Thickness 12.00 In 304.80 mm Maode based on 12
185] Concrete Thickness 100 ft 304 80 mm
186
187] Overall D
1a8| Total Basin/Bullding Length 4104 ft 12,508.99 mm TBL
189] Total Basin/Bullding Width 3450 ft 1051560 mm TBW
190] SOG Length 4304 t 1311859 mm
191] SOG Width 3850 ft 11,734 80 mm
192] Electrical Room Length 1400 ft 4,267 20 mm
393] Electrical Room Width 467 it 1,422.40 mm
194] Excavation Length 47 04 ft 14,337.79 mm
195| Excavation Width 4250 ft 42,954 00 mm
496} Excavation Depth 300 ft 914 40 mm
197
198
Quantity
190 Description {English) Unit (English)| Quantity (Metric) | Unit (Metric) $/Unit Total Cost User Over-Write
200]
201] SITEWORK.
202) Excavation 282 cY 215.77 m. 36.35 $1.792
203] Imported Structural Backfitl 148 cY 1322 m. $48.10 $7.123
204] Native Backfill 30 cY 22.82 m. $7.80 $233
205] Haul Excess 252 (4 192.95 m. $7.80 $1.570)
206] Aliowance for Misc tems S% $11,116.99 $556|
207] Subtotal $11.673
208
209] CONCRETE
210 Infiuent Channel:
211] Foundation [] (24 0.00 m3 $393.62 $0j
Walls 0 cY 000 m3 $704.01 S0
212
213] Elevated Slab [ cY 0.00 m3 $1,121.35 50
214] Flocc Basin
215| Foundation 123 cY 93.84 m3 $393.62 $48.315
Basin Walls 189 cYy 14484 m3 $704.01 $133,369
216}
217] Over Baffle Wall Q cY 0.0¢ m: $704.01 $0,
218] Under Baffle Wall 24 [ 4 18.07 m: $704.01 $16,638]
219] Serpentine Batfle Wall Q (4 0.00 m. 3704.01 0}
220] Elevated Slab kL] cYy 26.01 m: $1,121.35 $38.151
221) Fiocc Bearing Supports 0 EA $0.00 0f
222| Electrical Room
223] Stab on Grade 2 cY 1.85 m3 $356.31 $862;
224] Allowance for Misc ltems 5% $237,334.97 $11.867
225| Subtotal §249,202
226
227] MASONRY: Moderate {
228] CMU Buildi 0 SF 0.00 m2 $156.08 (]
229] Electrical Room 65 SF 6.07 m2 $156.08 $10.197|
230] Subtotal 65 $10.197
231
232] METALS:
233] Aluminum Handraif 339 LF 103.40 m $85.85 $29,122
234 Stairs (1 set per basin 70 RISERS $468.25 $32.688
2351 Allowance for Misc Items 10% $61,810.80 $6,181
236{ Subtotal $67,992|
237|
238] WOODS & PLASTICS:
235] FRP Weir 30 LF 914 m $3902 $1.171
FRP Ladder 4 EA $2,259.38| $9,038|
240
241] Allowance for Misc ltems 5% $10.208.15! $510)
242| Subtotal $ 19]
243
244] THERMAL & MOISTURE PROTECTION: |
245| Concrete Liner 0 SF 000 m2 $16.00] sof
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42017 Flocculation floc Printed by
1221 PM
] [+] 0 E F G H ]
246] Allowance fof Misc ltems 10% $000 $0]
247] Subtotal $0
248]
249] DOORS & WINDOWS
Stainless Steel Door (2' x 2') for O/U Batfling 0 EA $1,24867 $0)
250
Stainless Steel Door (7' x 2 5') for OAJ Baffling 2 EA $5,462.91 $10.926
251
252 Stainiess Steel Door (2 x 2') for Serpentine Baffli 1] EA $1.248.67 $0|
253] Allowance for Misc ftems 5% $10.925.83 sg}l
254] Subtotal $11,472
255
EQUIPMENT" Budgetary Quota: (CPES will
automatically add Installation
256) Eactor)
Hortzontal Paddia Wheel Flocculation Mechanism {(Paddies & Drives) 0 LF 0.00 m $0.00 $0
257
258] Ventical Paddle Wheel Flocculation Mechanism (Paddies & Drives 4 EA $33,159.54 $132,638
259] Vertical Turbine Flocculation Mechanism (Turbines & Drives] 0 hp 0.00 kW $0.00 $0;
260] Vertical Turbine Fiocculator VFD's 0 hp 0.00 kW $0.00 S0j
261) Fabricated Slide Gate 2 EA $7,208.60 $14,417)
262 Allowance for Misc ltems 10% $147,055.34 $14.706
2B3] Subtotal $161,761
264)
265] ELECTRICAL
266} MCC's
267] Sections [:] EA 38,044.98 $48,270)
268] AFD's |
269] Fiocculation Mixers Stage 1 {total facHity) (2 hp each EA $8,554.42
270] Flocculation Mixers Stage 2 (total facil 1 hp each; EA $8,431.52
271] Flocculation Mixers Stage 3 (total facility) (O hp each EA $8,308.63
272| Fiocculation Mixers Stage 4 {total facility) (0 hp each) EA $8,308.62
273] Flocculation Mixers Stage 5 (total factlity) (0 hp each)] EA $8,308.83
274] Flocculation Mixers Stage 6 (total facility) {0 hp each; EA $8,308.83
275| Switchgeer
276] Units ] EA $37,006.81 $0;
277} Electrical Conduit & Wire 308 LF 93.88 im 31130 $3.481
278) Allowance for Misc items 10% $65.722.47 $6.572
279] Subtotal $94,295
280
281] INSTRUMENTS & CONTROLS
282] Instruments
283] Level Switch 2 EA $651.76 .304
284] Number of Analog /O Counts 10 EA $247.67 ,378)
285] Number of Digital O Counts 24 EA $58.66 ,408
286] Number of PLC's 1 EA $12.253 00 $12,253
287} 1&C Conduit & Wire 414 LF 126 19 m $11.30 ,679]
288] Allowance for Misc Items 10% $22.020.71 $2.202]
289] Subtotal $24.223
290
291 USER DEFINED ESTIMATE ITEMS: QUANT (ENGLISH) | UNIT (ENGLISH)} QUANT (METRIC) | UNIT (METRIC) | S/UNIT TOTAL COST
292 Itern 1 Description .00 .00 .00 0
283 Item 2 Description .00 .00 .00 0
284 Item 3 Description .00 .00 .00 0
285| Item 4 Descri .00 .00 00 30
2896 item 5 Description .00 .00 .00 $0;
297] ttem 6 Description .00 .00 .00 $0;
298] item 7 Description .00 .00 .00 $0
299) Item B Description .00 .00 .00
300} Item 9 Description .00 .00 .00
301 item 10 Description .00 .00 .00
302 item 11 Descrij .00 .00 00 $0)
303 ltem 12 Description .00 .00 .00 $0)
304) Item 13 Description .00 .00 .00 $0
305 Item 14 Descri .00 .00 .00 $0
306 Item 15 Description .00 .00 .00 30,
307] Subtotal S0
308
309] Subtotal $641,533)
10}
11] ALLOWANCES: Usar Override
| 312] Finishes Allowance 00% ,846|
[ 313} 18C Allowance 00% 946
[ 314] Mechanical Allowance 00% 946
[ 315) Electrical Allowance 00%
16| Facility Cost Name
12,000,000 GPO $697,318]FCPFCO1
12,000,000 GPD $697,318|FCPFC02
Facility Cost with Standard Additional Project Costs and Contracter Markups 12,000,000 GPD $1,037,983]
Added FCPFCO3
Facitity Cost, Contractor Markups, and Location Adjustment Factor Added 12,000,000 GPD $1,018,289]
ing ALL Additional Project Costs: — FCPFCO5
Facility Cost with Standard Additional Project Costs, Contractor Markups, 12,000,000 GPD $1,018,289]
FCPFCO06

and Location Adjustment Factor Added
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B C D E F G H |
| 1 |Lamella Clarifier
2
4] Assumptions:
5
[ 6 ] Based on Denver Water Reuse Project
2 Basins @ 15 MGD each
7
Hthisisa the in contact
|_8_| with seawater neod to be corrosion resistant.
9
10
" Process User Inputs Value (English) | Unit (English)| Value (Matric) Unit (Metric) Name Red Flags Comment
12| Isthisa D No YN
| | Hasthe USER Ci to Obtain No YN Flxed
| 13} Quotes? |
14 | Total Plant Flow 12.00 mgd ' 48.42 M
1_5' Conversion of Total Plant Flow 8,33328 gpm 525.75 |Us
716 | Input Number of Active Trains 2 »
["17] input Number of Standby Trains 0 * Typically 0
[18] Catcutate Total Number of Trains 2 # NT
? Total Plate Length 9.78 ft 2971.80 mm TPL MRI=975ft
? Wet Plate Length .78 ft 2,971.80 mm MRI=975ft
721 Plate width 5.04 n 1,536.80 mm PW MRI =5 042 f
[22] Piate Angte 5500 degrees Fixed
23| Conversion of Plate Angle 096 radians PAR
? Effective Piate Area 95.00% % Parkson GEWE or MRI = 5%
? Calculate Projerted Effective Plate Area 26.79 st 248 m2
-2? Projected Plate Hydraulic Loading Rate 0.3¢ gpmvsf 0.75 mh Valid Range <= 0 40 gpm/sf
[27] calcutate tiumber of Piates per Train 51049 #
E Perpendicular Plate Spacing 244 in 81.98 mm Typically 2.44 in
F Conversion of Plate Spacing 0.20 ft 6196 mm PSF
| 30 | Plate Thickness 070 mm 6.70 ™ BT Fixed
31} Conversion of Plate Thickness 0.00 n 0.70 mm
E Number of Plates per Row 160 # PPR Valid Range 0-200
-;;- Plate Effluent Channe! Width 150 n 45720 mm EFW Flxed
34 | Conversion of Total Plant Flow 18.57 cfs 0.53 mdfs
35| Calcutate Plant Flow per Traln 928 cfs 026 mds
36| Coicuiate Piant Flow per Row 232 cfs 007 m/s
Calcutate Velocity per Row 013 fps 0.04 mis Should be < 0.2 fps. If not, reduce
| 37 | Number of Plates per Row (#P/R)
Additional Length for Sludge Removal Mechanism and Stable Inflow (varies 15.00 ft 1,530.80 mm MRI=151t
| 38 | by manufacturar, MRI typically adds 15 feet)
Calculate internal Basin Length /068 n 18,493.85 mm PRL Waming! Basin length greater |Must be less than 40 ft to aliow ¢l
than recommended maximum |3Pan of plate system without
of 40 ft. intermediate supports that comph
structural design and sludge colle
39 Integration
40| Calculate No of Rows per Train 4 # PRT
41| No of Effluent Chaninels} 4 #
T; Input Perimeter Operator Deck Walkway Width 4,00 ft 1.219.20 mm WWW Typically 4to 8 ft.
T;I Input Central Operator Deck Walkway Width 4,00 ft 1,210.20 mm Typically 8to 12 ft.
7 Sludga Collector Remaval Opening Width 4.00 ft 1,219.20 mm ow Typically 4ta 6 ft.
_E Plate Removal Opening Width 1.00 ft 304.80 mm POW Typically 05t0 1 ft.
[~ | calculate ntemal Basin width 4117 ft 12,548.01 mm BW Should be £ 120 ft. If not, add mo
Trains and / or add more Plates p
45§ Row
47 | Minimum Clearance Beneath Plate System 5,00 f 1.028.80 mm Mce Valid range 3-10 ft.
28| Freeboard 2.00 r 609.60 mm B
4_9 alcuiate Basin Dapth 16 98 ft 5,177 56 mm
[50] Input Structure Depth of Burial 0.00 [ mm
? Select # of Sludge Collectors per Train 2 # Sludge collector flow = 250 gpm.
E Sludge Collector Curb Width 12.00 in 304 80 mm Fixed
53] Conversion of Sludge Collector Curb Width 100 ft 304 80 mm
54 || Sludge Collector Distance from Wall or Curb 12.00 in 304 80 mm Fixed
55] Conversion of Sludge Collector Distance from Wall or Curb 100 ft 304 80 mm
Calculale Sludge Coliector Wigth 27 84 ft 8,484 98 mm Acceptable range of values is 8.3
56
—5; Include Infiuent Channel? Yos YN
E Combined Influent Channel Width 3.00 ft l 914.40 |mm cicw
55| Include Efftuent Channei? Yes YIN |
E Combined Effluent Channel Width 3.00 ft l $14.40 |mm CEWW Valid range 23 ft,
[ 61 Include Buiiding over Basin? No YN
| Input Cutback Slope 1.00 1 Cutback slope should be 1 1 ford
ofbuials5ft, and atleast 15 11
depth of burial > 5 ft.
62
763 | Input Over Excavation Depth 1,00 [ 0.00 mm
E Machanical Sizing Requirements:
Pipa Name Input Velocity Unit (English) Input Velocity Unit {Matric) Standard Pipe Unit (English) Nominal Plpe Size
65 I
| 66| Solids Callection Pipe 8.00 fps 1.83 mis % in 100.00
67
| 68 | Machanical Materlal Requirements:
Plpe Name Plpe ID Installation Type Plpe Material Pipe Lining Plpe Coating Plpe Dlameter Pipe Length
E] Matorlal Matorla) |
70 Solids Collection Pipe usL Immersed Stee! None Nona 4.00 407 37
71
| 72| Electrical User Inputs and Sizing Requirements:
| 73] 24} Isthis a “Criticai” Faciiity {requiting standby power)? No YN
| 74] 25) Isthers SWGR? No
75 Mce
Item Quantity HP por Each AFD's Required? MCC Spaces for | MCC Spaces for MCC Spaces for Broakers Total MCC Spaces
Motor Starters | AFD's less than
75§ SOho)
| 77 | Sludge Collectors {total facllity) 400 ] No .00 0.00 00
78 User Defined ltem #1 00 [ No .00 0.00 4]
9 User Delined Item #2 .00 .00 No .00 0.00 00
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| 80} User Defined Item #3 0.00 0.00 No 0.00 000 000
81] TOTAL 4.00 8.00 0.00 0.00 8.00
82
E Electrical Equipment Widths.
84 Equipment Dapth {ft)
[85] mMcC 67
861 Small AFD's 00
| 67 ) Large AFD's .00
| 88 ] Switchgear .00
| 89 | Maximum Depth .87
90
| 51] Clear Distances:
92 Clear Distance Width Length Comment
CD1 3.00 Cisar Oistance between | Typically 3 feet
93 wall and MCC
cD2 1.00 Clear Distance between | Typically 1 foot
MCC and Small AFD
94
[o]ex] 0.00 Clear Distance between | Typically Zero
Small AFD and Large
85 AFD
CD4 0.00 Clear Distance between| Typically Zero
Large AFD and
96 Switchgear
c€Ds 0.00 Ciear Distance between | Typically Zero
Switchgear and
Contingency Space
97
cDé 4.00 Clear Distance behind
98 Switchgear {If there is
co? 3.00 Clear Distance in front | Tyipcally 3 feet
99 of Equipment
100] Contingency Le: 0.00 Contingency length Typically Zero
101
102] Electric Room Lel ).
103] CD1 3.00
.33
.00
.00
.00
.00
.00
.00
00
.00
1233
.00 f there is no switchgear, this distance will be Zero
.67
.00
4.67
imenslon: trian); Value English | Unit (English)| Val c] Unit {(Metric) Name Red Flags Comment
123] influent Channel:
124] Slab on Grade:
325] Concrete Thickness 2400 in :ﬂ—: mm ‘Model based on 24"
426} Concrete Thickness 2.00 ft 609 60 mm TSOGIC
127] SOG Length 6.50 ft 1.98120 mm
128] SOG Width 9084 it 27,686 81 mm
12¢] Walls:
130} Concrete Thickness 18.00 in 457.20 mm Model based on 18"
131] Concrete T 150 ft 457 20 mm TWIC
432| wall Length 17967 ft 54,764 03 mm
133] Wall Height 1699 ft 517756 mm
134) Elevated Slab:
435| Concrete Thickness 12.00 in 304.80 mm Model based on 12"
136] Concrete Thickness 100 ft 304.80 mm TESIC
137] Elevated Slab Length 600 ft 1,828.80 mm
13g| Elevated Stab Width 86.84 ft 26,467 61 mm
139
140] Lamella Clarifier Basin
141] Slab on Grade
142| Concrete Thickness 24.00 in 304.80 mm Model based on 24"
143] Concrete Thickness 200 ft 60860 mm TSOGLC
144] SOG Length 67 68 ft 20,627 55 mm
145] SOG Width 90 84 ft 27,686 81 mm
145| Walls:
147] Concrete Thickness 18.00 in 457.20 mm Model based on 18"
148] Concrete Thickness 150 ft 457 20 mm TWLC
149] Wall Length 200.03 ft 50,968.26 mm
150] Wall Height 1698 ft 5,177 56 mm
151] Elevated Sfab:
152] Concreta Thickness 12.00 In 304.80 mm Model based on 12°
153] Concrete Thickness 100 ft 304 80 mm TESLC
154] Elevated Stab Width 400 ft 1.219.20 mm
155] Center Walkway.
156] Elevated Slab Width 400 ft 121920 mm WWWC
157] Elevated Slab Length per 2 Trains 6068 it 18,493.95 mm
158] Elevated Slab Length per Facility 60 68 it 18,493.95 mm
159] Perimeter Walkway:
160] Elevated Slab Width 550 ft 1,676.40 mm Includes basin wall thickness
161] Elevated Slab Length per Facility 12135 [ 36,967 90 mm
162
163] Effiuent Channel:
164] Slab on Grade'
165] Concrete Thickness 24.00 in 609.80 mm Model based on 24"
166| Concrete Thickness 200 ft 609 60 mm TSOGEC
167] SOG Length 650 ft 1,98120 mm
168] SOG Width 90 84 ft 27 686.81 mm
169] Walls:
170] Concrete Thickness 18.00 In 457.20 |mm Model based on 18"
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1221PM
B [ E F G |
974] Concrete Thickness 150 ft 457 20 mm TWEC
172| Wall Length 173.67 ft §2,935.23 mm
473] Wall Height 1699 ft 5,177 56 mm
174] Elevated siab;
Concrete Thickness 12.00 n 304.80 mm Model based on 12°
4176] Concrete Thickness 100 ft 304 80 mm TESEC
177] Elevated Slab Length 600 ft 1,828 80 mm
478] Elevated Slab Width 86 84 ft 26,467 61 mm
180] Electrical Room Slab on Grade:
181] Concrete Thickness 12.00 In 304.80 mm Model based on 12
182] Concrete Thickness 100 ft 304 80 mm
183
184] Overall Dimensions:
485| Tota! Basin/Building Length 7268 [ 22,151 55 mm LT8
186] Total Basin/Building Width 86.84 ft 26 467 61 mm WTB
187] SOG Length 76 68 ft 2337075 mm
188] SOG Width 90 84 ft 27 686 81 mm
189 Electrical Room Length 1233 n 375920 mm
190] Electrical Room Width 467 ft 1422 40 mm
191] Excavation Length 8068 ft 24 588 95 mm
1g2] Excavation Width 9484 ft 28 506.01 mm
193] Excavation Depth 4.00 ft 121920 mm
184|
195
Description Unit (English) | Quantity (Matric) | Unit (Metrlc) | $/Unit r Over-W
196
197]
198] SITEWORK.
199] Excavation 2772 cY 211932 m. $6.35
200] Imported Structural Backfill 1.133 cY 866.60 m. $48 10
201] Native Backfil} 208 cY. 159.04 m: $7.80
202] Haul Excess 2.564 cy 1,960.28 m: $7.80
203] Aflowarnce for Misc Items 5% $83.748 87
204] Subtotal
205
206] CONCRETE.
207] Infiuent Channel;
208] Foundation 44 cY 3344 m. $393 62 $17.216]
209] Channel Walls 170 cY 12964 m. $704.01 $119 370
210] Elevated Slab 19 oY 1475 m: $1,121 35 $21,639]
211] Basin I
212] Foundation 455 Cy 34815 m. $393.62 $178.242]
213] Channel Watls 189 cY 144.32 m; $704.01 $132,893(
214] Elevated Slab 34 cY 2577 m: $1,121.35 $37.799
215] Concrete Curb (8 X 8) 82 LF 25.10 m $39.02 $3,213]
216) Effiuent Channel: ]
217] Foundation 44 cY 3344 m $393.62 $17.216]
218] Walls 164 cY 12531 m: $704.01 $115,383[
219 Elevated Slab 19 cY 14.75 m: $1,121.35 $21,639]
220] Electrical Room |
221] Slab on Grade 2 cY 1.63 m3 $356.31 5760|
222] Allowance for Misc ttems 5% $666,367.42 $33.318/
223] Subtotal SGQQ.BBSI
Moderate [
0 SF 000 m2 $156.08 S0
58 SF 5.35 m2 $156.08 $8.983]
58 $8,983
699 LF 213.18 m $95.85 $60.040]
10% $60.040.38 $6.004
$66,044
4 EA $1,723.37 $6.893
5% $6.883.48 $345
$7.238
240] THERMAL & MOISTURE PROTECT ON
241] Concrete Liner 0 SF 0.00 m2 $16.00 SO;
242] Aliowance for Misc items 10% $0.00 31|
243] Subtotal $0
244
~ | EQUIPMENT Budgetary Quota: (CPES wii
automatically add Instatlatiol
245 Factor)
|__| Lameila Clarifier 28,240 SF 2.716.45 m2 $23.07 $674,484
|__7| Fabricated Slide Gate 2 EA $7,208.60 $14.417
|___| Hoseless Sludge Collector 4 EA $79,294.55 $317.178]
|_| Allowance for Misc ltems 10% $1.006.078.50 $100.608
|__| Subtotal $1.106.687
|_| INSTRUMENTS & CONTROLS:
|_| Instruments
_} | Turbidimeters 4 EA $3,715.88 $14,864;
[___| Number of Analog /O Counts S EA $247.67 $1,188,
|__| Number of Digital /O Counts 24 EA 358 65 $1,408!
|__] Number of PLC's 1 EA $12.255 o $12,253
|_} 1&C Conduit & Wire 695 LF 211.74 m 51130 $7.851
|_} Aliowance for Misc items 10% $37.564 14 $3.796
[ | Subtotal $41.321
|| MECHANICAL
|__| Solids Collection Pipe {4-inch, USL , Immersed , Steel) 407 LF 12447 m 370.46 $31.961
|___| Sofids Collectlon Pipe Eibows 16 EA 352182 $8,349)
[ | Mug vaives 4 EA $2,241.23 $9.365|
|___| Allowance for Misc Items 10% $49.675.02| $4,968
|| ubtotal $54 643
| |ELECTRICAL
CC's
ections S EA 38,044.96 $40.225)
Os
ludge Collectors (total facility) {1 hp each) 0 EA $8,431.52 S_D’
|_| witchgear
nits, 9 EA $37,006.81 so|
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196 Description M“ Unit (Enaligh) | Quantity (Mstric) | Unit (Metric) $/unit Total Cost User Qver-Write
{English})

276| Electrical Conduit & Wire 347 LF 10587 m 31130 $3,925]
277] Allowance for Misc items 10% 544,150 28] $4.415
278] Subtotal $48.565
279
260 USER DEFINED ESTIMATE ITEMS: QUANT (ENGLISH) | UNIT (ENGLISH) | _QUANT (METRIC) | UNIT (METRIC) TUNIT TOTAL COST
281 Item 1 Description .00 00 .00
262 ttem 2 Description .00 00 .00
283 item 3 Descriptio .00 .00 .00
284) itemn 4 Description .00 00 .00
285) Item 5 Description .00 .00 .00
286 ftemn 6 Description .00 00 .00
287 ttem 7 Description .00 .00 .00
288) ftem 8 Description .00 00 .00
289 Hem 9 Description .00 00 .00
230 Item 10 Description .00 .00 .00
291 Item 11 Description .00 []1] .00
292 Item 12 Description .00 00 .00
283) Itern 13 Descriptio .00 00 .00
284) Item 14 Description .00 00 .00
295 Item 15 Cescription .00 00 .00
296] Subtotal
297
298] Subtotal $2,131,604/
233
300] ALLOWANCES: User Override
301] Finishes Allowance .00% $2,316.96 46,339
302 18C Aliowance .00% $2.316,96 46,339
303] Mechanical Allowance .00% $2,316.96 46,339| Includes Draln, USL, SA (Sample) piping
304] Electrical Alowance .00% $2,316,96 46,339
305 Facility Cost Name
306] Facility Cost 12,000,000 GPD $0.19] 2,318,981]CLCFCO1
307 Facility Cost with Standard Additional Project Costs Added 12,000,000 GPD $0.19) $2,316,081JCLCFCO2

Facility Cost with Standard Additionat Project Costs and Contractor Markups 12,000,000 GPD $0.29] $3,448,877|
308] Added — — CLCFC03

Facity Cost, Contractor Markups, and Location Adjustment Factor Added 12,000,000 GPD $0.28] $3,383,440]
309} {exciuding ALL Additional Project Costs] — CLCFCO5

Facility Cost with Standard Additional Project Costs, Contractor Markups, 12,000,000 GPD $0.28} $3,383,440
310 and Location Adjustment Factor Added CLCFCO06
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] c D E ) H ]
rackish Water Reverse osls with Turbocharger
1
2_|PROCESS DESIGN CRITERIA
=n
¢ | BRACKISH WATER REVERSE OSMOSIS SYSTEM
[T [Rasumes the usa O of G ey Fecovery Gevics.
(Assumes vessels are connected via multiports o Sublrain Headers. Axsumes 3°, 167 or 18°
7 slements
3 Brocess User Inputs; Yalye (English) wm Valus {Metic) Unit (Matric) Name Somment Bed Flags
o JBAACHSHWATER RO TRAN
10} Input 2.00 mod o7 MU
1 mmummvm 550 .
12.] Inout Nurmber of Standty Membrane Treins 150 g Typically 1
Culzuiste Tudad Number of Membrarvs Trairs 400 .
Talouisie RGHF Tram Parmoate Capacey (vach) 180 mod I aliowable trein szes for BWHO are | OKAY
5.0 mgd for 8° membrane elements and 123
mgd for large diameter slementa. Assume train
size of 10 mgd for targe dlsmeter reuse
|14
15| tnput Namber of Rrows of Membrane Siide 1.00 »
Coleyture Hitmbmg of Monbe arve ks per Frow 60 s
Calculzte Humber of Rova, Full wiin M-rmbiane Skids 10 0
Caleutsie Humber f Avoalable Srocet for Fulure Iembrans Svids [ 0
Cadculate Humber of F<live Figh Frassive Mombrane F red Pumps () 0 Equas the rumber of active membrane trains
Cliculssa Humber of Clandby Hiph Pressure Knbrana Feed Punps 100 O ‘Equais the number of standby membrane
Lo}
21| Combata Tolo! Nomber o Figh Proxsire Biamtaane Fol Prmpa #00 g
23] 'oput Type of Energy Racovery Devies Used? Inferstage Booster Pump Ty
Inpul Number of Steges per Train 260 » Typically 2-alages or brackish groundwater (or|
up 10 85% recovery with 7 slementu/pressire
vesssla); and J-s1age for surface weler o
westowater tortiary affoent {or up to 0%
racovery with 8 slementa/pressure
L2
Inpul ROMNE Train Avernge “Targer” Mombrane Fiux Rate 1699 ok AT Lmh Typicaly 10 gfd for tertiary effwent, uwu
-wmv-'swmm
| 24 with membrane
23] et ROTIF Avmrags Tonin Flua [EXT) ot
20| input Diemeter of Mamixane Element taach) 800 C] (X mm & 18 and 18" slements availsbie Adjust for larga dwameter
27| trout Langth of Membrane Eiement (sach} 100 i 15000 mm 45,60 and 81 availabie Adust for targe dismeter
Input Membrane Elomerd Arsa. {oech) 2,00.00 o e m2 Assume 400 ol for 8" x 40" slement; Assume | information for commonty
1,000 of for 167 1 40" slement; Assume 28590 |, 1ced membiranes is
1 for 18 4 81" element. Verlly with membeane | '
28 | princiaitoche provided in Celts Q25:V38
Input Number of 40°-4ong Membrane Elements per Presaurs Vessal 3 s For 6 end 10- alements: ‘Adjust Jor targe dlametet
Commony 8, 7 or 8. Typically, 8 slementa/PV
1or 2-stage and recovery of 65-75%. 7
slementa/PV for 2-stage snd recovery of 75
85%. Typically 8 slements/PV for F-4tsge and
recavery 75-00%
For 18° siements:
Typicaly use 4 or 8
Inpat ROINF Train Permeate Wiater Recovery (PermeateFeed Flow Ratio) Taoo% L) Typically T5% 1o 5% for all apphications, but
varies due 1o scating potentisl of feed water
Venty with membrana principel \
pilot leating, andior similat axperience
Calcuiote Momteane Train Fud Rate teach) 2 opm { 103.15 h
Cidzulae bombrane Trai Pennests Aate t:uch) 125000 twn | Te 88 h
331 Cskcwate Mombrane Trun Concontrate Ruta (sach) 11667 oom 1 2829 s
24 Input Membrane Exwment Life [1]) yoarn Typically § yrs for composte
Inpul ROMNF Train Fquired st End of o 30050 ot 137808 n For NF and TS <750, typically 125 pal. For
RO, typicadly 150 to 300 pe for TDS « 2,000
gL, 30010 400 pal for 2,000 mgL < TOS «
10,000 mgA. Verlly vendor
models. Include sfiect
g of permests pressure.
26 | out Miiemurs Foed Purmp Suction Pressure 1800 el 16343 e Commonly 15-30 pat
Inpust Aversge Prassure as & Peroentage of Pressurs ot End of Membrans Lile To.00% % Verify with membrane principal
Usad 1o determine aversge elecirical
mm"wnumm
sz
38| Cnkcorkat Awcage Foed Praasue oeor Lie Cyele of Faesdiy 109,50 el { 137550 Ps
Input Number of Chemicsl Clesnings per Year 2% . Typicaly 2 cleanings per yoer for Groundwaler,
4 por yoat fot surface weter and 8 per yea! for
=3 tectiary offusord.
40 | s 8 Speni Clesning Chamical Neutralzation System inctuded? 3 YN
o1 [
42 | Process Cartridge Fiters L
43 | Are Cartridge Filters Used ns Parl of Membrane Pre-irestment? Ho. Y™
44 | Type of Cartridge Fifter being Utiiized Horizontal ( Fized al Horizortal
45 | \npul Number of Fitier Cartridge Replecements per Year [X3 . Typicaly 612 per yeer
48 || Iopul Gartridge Filier Manufacturer Parket Troe
) Tnpul Model Number for Cariridge Fiter (FE-Trek) GLAA4-1894-14 Modal Based on Fi-Trek Horizontal Cartridge Fiters
;
48 | \npul Cariridge Fidler Veassl Msterisi of Construction 351318 Type Based on Information from Fi-Trek ONLY SST316L Avaitable
Inpul Model Number for Cartridge Fider (Parker) NPTIRA-18FRL Model Based on Parker Horizontal Cariridge Fiters
4
Inpul Average Loading Rale for Cariridge Fitecs, ANl Fiters ks Operation (low per 10-inch im opm ) [r% ‘Ranges from 3-8 gpm per 10-nch cartidge.
Dofauitia 4.0 gom per 10-inch cartridge vith
=2 i Fiers
ridge Filars, weth One Flter Oul of Service (fow per [ oo (X [rY ‘Dolaut s 5.0 Gpm per 10-nch cariridge with
511 104nch cartridos) outol
Colzriatn Nusnben of Filtee Elensents jus Mousing 178.00 » Defaut s Fib-Trak horizontal TiRers
189 fiter slaments for Fi-Trak horizontal
cartridge fiters. Parker horizontal cartridge
Fiiory hes 231 fiter slements per housing
52
53| Calumsre Lunah uf Fibwt Evmrirants L in 101800 om
54 | Calouhsie Total Number of il Cartrnigm ) v
55 | Caloutvie Tral Numbw of Filler Carlinigem Repiacaments par 1w () v
58 | Calcuiste Crhridge Fitsulion Huirve Widh feach) 351 " 1068 40 =) CFW Based on information from Fi-Trek
Calsuaite Cartridye Fillralion Huriog Lngth (swch) an n Tase 5 om TR Basad on Parker Hortzontal Cartridge Filers
st
'sa | input Number of Standty Cartridge Fiter Housings 160 s Typicady 1
59| Sakuke Totat Huumbsr of Herioontal Cariridgo Fikmbon Housingt 000 » ([
80 | input Number of Rows of Cariridge Filier Housings 200 s Typlcaty 1
81 | Cakutmo Number of Canrunn Fitor Hosings per Rov 0.0 »
52 | Cartridge Filters Ares Requirements
63 | Input Clear Distance betwesn Cariricge Filers and Memtxune Trains Fips Tranch 200 n %9.00 e DIA
64 | Cakitta Clear Distane o twtvoen Cartridge Fillors 000 n 000 mm DB
@3 | Cokukto Cariwigs F ot Houskng Hoght 000 n 000 mm CFH
‘68 | Ars Cartridge Filter Housing inie/Outiet on the Sama Trench? Yu YN Typically Yes
o7 [
68 | Bypass Glend Pipeline 1
€0 | 's Brpesa Blend 1o be included? Ve YN
70 | input Bypess Biend Flow 100 mod 11.36 M
71 | Are Cartridge Fiiers Used? No. YN
72 | Type of Cartridge Filter baing Utlized Horizontal ( Fized al Horizontal
73 | nput Number of Fitler Cartridge Replacemants par Yesr 00 ’ Typically 0-12 per yeer
74 | \nput Cartridge Fliler Manufecturer Parker Trpe
Input Modei Number for Cartridge Filter (FI-Trelg GLHAA-Tid4-1a Model Based on Fi-Trek Horizonial Cariridge Fiters
i)
78 | Input Curiridge Filer Vesael Material of Conetrustion 8378 Troe Based on information from Fi-Trek ONLY SSTI16L Availabie
Inpud Moded Number for Cartridge Fiter (Parker) MPEEH-4-16F1 Model Based on Parker Horlzonial Cariridge Fiters
hed
Input Averge Loading Rate for Cartridge Fiters, Al Filers in Operation (low par 10-nch ] gpen X s Ranges irom 3-8 gom pev 10-inch cariridge.
cartiidge) Detault a 4 0 gpm per 10-inch cartridge with
n 31 Fers in opergtion
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B 3 E ] 1
Tnpul Mz Carirvige Filers, with One Filer Oul of Service (flow per a0 = [*] Us
79 | 104nch cartridos)
Cadzulzte Homber of Fiter Elements pet Huating 5600 .
)
31 ] Coloular Lavigh of Froes Elements EE] n 101600 mm
82 | Coeuire Tl frurime of Fiter Caiiciges [ v
B | Calcuore Tokal Phnbet of Filler Caitridget Repucaniasin por Yaar 000 O
84 | Calcutsry Cammige Filnation Huutiog Wihih (sach) 281 n 76360 mm CFW Based on Information from Fik-Tred
Calcuate Cartalgy Fination Huutiog Length (wechi 0 0 TN mm [538 Based on Parker Horizontal Cartridge Fillers
8
‘58 | Input Number of Standuy Cariridge Fiter Housings [ t Typically 0
27 ] Calnide Tuls) Humbar of Horizontal Carridye Filuion Housings 0,00 (] [
m I
0 | Static Mixer [
20 | 1a Static Mixar Used for Blending of Pra-restment Chamicais? No v
Ot ] Cakusio Totel umbme of Inkne Stahe Mivess 000 s 7 per Row of RO Gida
= Input Siatic Mizer Menutecturer Komax Trpe Based on Komax and Kenics motioness.
misers
03| Cobsuiate bMammum Waler Flow pes intno Statc Mxat FOND mod
04 | Colcuiste Static Wbt Langth 000 m 000 men Provided by Equipment Vendor
95 | Caolcuiate Siahc Moor Diameder 000 T 300 ™ Provided by Equipment Vendor
Inpul Cleas Distance batween Cariridge Fitors snd Statia Mizer and between Static Miser Ta08 r 743840 mm 3 Typically 2103 pipe dismelers
98 | and Membrane Traine
87
53 | Membrane Trains
29 | Colcusto Tolal Fumtwer of Activs Mormdnans Yo 3
100]  Calcusie RO Mermibxane Aisa per Tran 170000 00 o 1114838 m2
Calcuiata wlial Ectimato of Nurmber of Praasure Verse's per Train ) O
101
02| Cotouisie il Extemate of PR of Gtagn 1 Pravsian Vosaels 351 O
03] Cwieiaia Nomber of Sisge 1 Praasuia Vensals por Tiam 400 O
104]  Coteuizie Number of Stuge 2 Prassue Vesseis par Trakt 200 "
705] Couisia Nurnbw of Srage 3 Predsune Vontels por Trak 0.00 .
J08]  Coteulata Tiisi Kb o Paassine Yotsats por Tiam 800 s
707] Cateutiaia Nombe of Stuge 1 Meribe e Elernacia por Trn 32.00 O
08| Cotcrriate Narntbor of Stage 2 Mawtrune Elamants pee Trwin 15.00 O
200 |  Coleriinta Number of Stage 3 Mambrane Elamacts por Train 000 d
T10] Ctermian Tolal Nunnt of Biambrene Elomants pee Train A0 5
1] Colorata Numbor of tAsmhoanw Ehwtients in Acth Tiakm 2400 O
12| Cokitn Tolsa Fauerba o Mazniatane Eloments in A8 Trai, 2800 0
Inpul Number of Prassire Vessels Stackad In Verticsl Position per Train 7] . W For & membrane
Typically 8 of less for actess lo membranes,
but will aiow up o 17
For 16° membrane
Typicadyupta 7
For 18° membrane
13 Typlealy upia 8
Input Numbet of Pressure Veesels Stackad in Horizontsl Position par Subirain % . VRS Typically 8 for 6 membrane siements and 4 | OKAY
114 for 167 or 18 sloments
718]  Coluiste Tutus Numbeor of Sutataers Hiaded (23 ’ NS
N18] Cuteuiste Numbm of Sutarans Needed for 131 Sioge Vewson 0.7 O RST OKAY
117] Cuteuriaia Numbw of Sulirams Headed for 2 Stage Vessals 008 O NSZ
18] Coruiain Rumber of Subirans Headed for o CLge Vaasais 000 O N3
110] Cotrultn Number of Sutdtass Fusl vl Pressuto Vossoh 000 O
120 | Citeirista Number of Presate Vaasoh o Full Gublrin 7400 0
Cotaninte Fumbar of Purvitial Fulure Prvaturs Yoyttt ba bnstitied i Patialy Fus 13.00 .
a21] supizie
Calzutaie % of Emply Cormectiom Acxiable for Auding Prossuia Vasteds in i Fidues 300 )
122
$23] Calcwnin Foad Flow paf Subtraén ceee 67 12060 n
24]  Cokumia Fipe Diameter of Eech Subtram Faod Header 120 304 80 men ROISL
Trorizontal Diztance Detween Procauta Vesusl Centortines in Tran 00 n 50960 mm n Typicalty 125 for & P end 2.0 for 16 and
18" FVs. Assumes 8 clearance between FVa
128, of 8 inches
Cakiia Ouizio Dhmatar of Praseurs Vessel EX) n X mm D Aasuma 11 for Bdnch PV, 195" for 18nch
128 PV and 231 for 184nch PVa
Catouite Fortzonian Distance batren Corderine of Sublra Header and CenterEne of 154 O ) men SHAV
1271 Fist Presauts Vossel
tngasl Closr Dittanos between Membrana Subtraing in & Row ) n i mm COST Tymcaly 2 Mfor & siements and 3 ffor 16 | Adjust for farga diamater
128 end 18" eloments
Calcrtats bombeany Train Width AT n 1452880 o WTW
129/
Talzue Hembrane Subtrain Vadth 900 ] 210320 mm NETW
130
Cakcute Nmavane T roim Longth L] " 774320 mn MTL
REN]
tnpul Varical Distance from Floos Sisb 1o Canterline of Lowest Pressurs Vesas! In Subtrein 2 n s mm FSCV Typicsly 3 for & elements, 3.8 for 167 ‘Bdjust for targe diametar
132 sloments snd 3-1T" for 18" slements
Calulae Vortical Distance Balworn Presauia Veisel Canlorbnus in Subhuin EES) " 7120 om PV Typicalty 17 inches for B slerents, 24 inches
for 16° elements and 28 inches for 18°
‘sloments. Assumes & ciesrance
prossurs vesssha of S inches.
Caicuiate Mermarane Train Heght a5 N [T mm TR
1Pt Clear Distance betwesn Membrane Trains in a Row [T n 245840 men ] Typicalty 810 10 fest
Input Cleer Distance from Bulking Wall ko Ouiside Membrane Train - Feed Pump Side 1000 n 304000 o ] Tripkioly 1010 12 fest
Wit Cimenaion)
input Cleas Diaiznos between Rowe of Membrane Skids .00 r 2436480 men Typicaly 810 10 feot
Inpul Ciear Distanca from Bulkding Troin - Energy v 10.08 n 354008 mm D Nirirrwam 4 feel for Dow and Koch Membranea
Davice Side (Width Dimensiar) atsuming membrane loading ia done on the
side of trains
Inpus Clear Diatanos from Las| RO Train 1o Bulkting Well (Lsegth Dimansion) [ ] 245040 mm Dit Typicaly 810 12 feet (D8 + 21} ORAY
Jnput Clear Distance from RO Feed Pumg b Butiding Wil (Widh Dimension) % n 182488 mm D10 [Typicaly 4w S lost
Calciniatn Cloas Distanca frem Mambrane Trains to Bulktng Wakl 050 n 29560 mm 03+ HPPL+ 09
Caisutate Cha Distance from tembran Trakns ta Buikding Wl fuf Dullding Stting 00 " 304800 mm D4 Grester of D4 of D3 + HPPL + D10
Porposas
Turbocharget for interstage Pressure Boowt (ERD)
Cakein Tolal Concontiala Flow 1 Enrgy Reoowry Devi a{a) s1e6r gom 2629 s
Input Turbocherger for interstage Pressure Boos! Model LFT300 Model Bosad on information
Tamt Concertrats Flow per Enesgy Racovesy Devee 52920 gom EE] (7 Aasumes a targel flow of 80.2% of the
Thaakmrom Corcwrivate Flovs pat Enory Reovary Device 60000 om 3788 [ Basad on information from Pump Enginsering
Gl Tolal Fumbea +1 Enesgy Rvcomary Dasioes par Tewin 0.00 s Should be equal fo 1 ORAY
Input Clear Train wr 200 n 30450 mem DA Typicaly & to 1 foot
Eneray ythe —
Concenrtie Flow lo Device 11667 oo 2029 Iy
inpul RO Concentrate Pressure Entering the Turbocherger 290.00 pel 1241.08 e
Input LPT Hydrautia Transfer Efficlency 70.00% %
Catcukue Energy Rucimorsd by the Dweice 3768 hp w5 W
Cotzuiw Effcsancy uf tiw Enomy Prcirmry Dirica B 24% L)
Energy Recovery Ares Requirsments
Cateiiin Eresgd Recovy Deica Wi, # Uted 0.00 " [ e ERW.
Calcuks Enery Pty Otrrice Lonigtt, f Usend [ ® 000 e ERL
Camitia Evatyy Amcovey Dedice Heurd, f Uied 000 n [T3 m ERH
18! Boostet Pump
Cakuiata Number of Acite2 Banvlaf Pumps (1] 0
Takeutate Broster Punip Fiow Rale {ah) 79107 re
Input Boosler Pump TOH . 5608 o Basad on RO projections
Input Booster Pump Efficiency T8.00% *
Input Motor Efficlency of Booster Pump 95.50% %
s an Adjustable Fraquency Drive (AFD) Used? You A\
Input AFD E¥ficiency .00% L) Typicaly 5%
Inpul Safety Marpin Allocaled i Pump Design Brake Horsepower 100
Calsuiste Wire I Watar Eftickency for Booster Puinips 068 %
172 Celcuiate Bocator Pump Harsapaver (3ch 3079 hp 1 2200 W
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B c ) 3 | G H ]
Calc - Ackos POV CONEUMEon 100 BO0S1GE Pra (650 X0 e a4 T
Cuzulate Total Powes of B004ar Pumis (ALL ACTIVE Pumgs) 20408 3 15263 [
178 Pump Ares
176 | Input Pump Model Number F2300_HP100 | CRAST. Model
177 Cake it inanddual Pump Siring Flow 20006 oom
Taicfito iodnidual Pump G17ing Forsapovet 000 3
Input Boosier Pump Ped Width 28 n wiaz mes ¥ not known, use dimentions for RO feed
pump
Inpul Boosier Pumg Pad Length 100 L3 76200 mm ¥ not known, Use dimenalons for RO feed
purnp
input Booater Pump and Motor Helght [T 3 Ty mem ¥ ot known, use dimensions for RO feed
puma
input Cleas Traln Pump 300 il 91448 mm 638 Typically 3 el
High Prassure RO Fesd Pumps Caiculations
Cale, skt Rumbar of ALtive Figh Premaue Membrans Fesd Pusps 500 0
Calzuisle RO Frrad Pump Fiews Fate aschy 1550 67 |oom 105.18 th
Toatc: e RO Fred Pump TCH A5 00 pal 1963 61 Pa
Input RO Feed Pump Efclency 00.00% LY
Input Mot Efficiancy of RO Faad Pump 96 00% *
s 80 Adjustable Fraquency Orive (AFD) Used? Yos YN
Input AFD Eficleney $.00% % Typicaly 63%
Input Safety Margin Allcasled in Pura Cesign Birahe Horsepower .08
Calcuisie Wire b Watar Efficiency for High Prastium Membesne Feed Pumps 074 ()
Caiciikita RO Hih Preasire Ford Pump Horapower {3ch] 3463 ) 25628 W
‘Calkfita Required RO High Pres sure Foed Prnb Homepower inchuding Cavings from EE) ) 2274 W
Etesyry Reveovery Davice
Cozutate Biolor Praver Consumation for RO Tigh Prasswne Foed Punp {saent 245 ) 18748 o
Cuichise Tolal Prwen of RO High Preveute Foed Punips (ALL £CTIVE Pumipn) T122ed 3 ] W
Brackiah Waler RO High Prassurs Fesd Pump Area Requirements
Calertkate P Mode) N FIT50_hP250 1 Model 1GIRH Based on informetion from Welr
200]_ Coleriat nntividus) Pump Sing Fioe 1750.00 oom 1041 th
201 ] Culeniaia incividuunt Pomp Buring Horsaprem 5000 e 188 42 I
202]_Cleniaa Pump irdad Ciameter 850 o 6950 e Based on Information from Wek
203 ] Colcrriaie Burm Dcharge Diameter 10.60 n 5400 ) Based on information from Wek
204]  Cokcriain RO righ Preasura Food P Pad Lengih (aach) 750 n 762 00 mm HPPL Basad on infarmation from Wek
208 ] Cabeaiadn RO Hagh Proasure Fowt Prumy: Pad Wicih (rach) EBH i 860 40 mm HPPW. Based on information from Wew
206] Cwiciiata RO High Peascie Fewd Pump and Meint Hghi (sechl TH O 239090 ™m HPPH | Based on information from Weir
207] inpud Cluss Distance Train and High Pumps 300 n 1348 en 03 Typicaty 3 fost
208] Common High Pressure RO Feed Spare Pump
209] ' 8 Common RO Feed Spare Pump Inchuded? [ L
210/ [
211] Permests Flushing Area (I
[ | ' Permests Flushing Capabity io be Provides? Yeo ] Trplcatly provided for surface woler
soplications. For groundwater, marry use feed
ﬁ s Flushing Tank on 2 Side Sireem or Ful Strwem? (Side/Full) Sida Tres
Input Flushing Plow Rate par Vessal 40.00 opm 82 L Typicaky 40 gom for 8" elements, 180 gpm for | Adjust for targa diamater
18 sloments nd 200 gpm for 18* slementa
It Number of Traine 1o be Flushed with Permeate Upon Shutdown 20 . Typicolly & mazimum of 2
Coaknata Vodume par Voasal [ ol — 20 my
[217] tnpue Gpecific Throughput par Vessel (Vessel Volumes) 208 Trpicaly 2
ket Fhishag Vehime pas Traig #5008 oal 244 ms F—du\l\ﬂlmmb-dmuhpuhh.
umber of membane elements per vesse
[stancard element length of 40" or 81" and 2
imes the veusel volume
m T2l ii: PRt Tank Voluma Baved on Tmoet of Vessels 1 bu Flushad 1290191 o wel m
Inpud HAT for Permests Plushing Tank [T min |G 15 minuses for perments capacitios lesa
than 10 mgd. Ua 10 minutes for parmeate
capaciien less than 30 mod, Use 5 minules for|
parmests capachies aver 30 mgd
Caliulase Pormnais Floshing Tank Yoksme 3135060 ool { 11829
Input Number of Fushing Tanks of Equat Size 180 .
Catsutedy Fruabing Tank Velume {srchl 12501 91 ot [ 48839.04 L
Corweson of Totsl Flushing Tane Vokma fioen Gaflors to CF T4 TY o I 484 my
frpust Flushing Tank Praeboand ; 20 n I ®16 mm @) Typicaly 2 fost
Input Circuler or Rectanguler Type (Clrouler” or "Rectanguiar) Circulas
Input Height by Wickth Ratio of Heigh i Diemeter Rtia i
Input Length lo Widih Ratic (for Rectangular Tanka) 150
For Crouts Tark, Caloudale Fhmbing Tank Disrwier B [] 305780 mm FTL& FIW
For Clecular Tank_Calvutole Frusting Tank Skie Wates Dapih 538 464820 mm SWD
For Chcula Tk, Cakwiatn Frattong Task Tlul Hegnt 1775 52570 ) T
For Revtangular Tank Calculale Fosiieg Tank Langih 060 000 om FIL
For Rox.tmngular Tenk, Camcutate Fuahing Task Vit [ 000 mm FTW
For Rectungulas Tank, Calculata Phevhing Tens Side Waler Oanfh 600 900 ) WO
For Roiangulas Tank, Coaiculate Faahing Tank Totsl Hoight 000 n 000 e Fin
Inpul Cluar Distanos between Flushing Tenks & Pumping Sysiems 18 n I mm [ Typically 10 fest
Horizontsi Centrifugal Fed
Number of Active Flushing Pumps 1.00 g Fixed
Ioput Number of Standby Flushing Purmpe 100 . Typicalty 1
Calzubuie Humtmt of Elandty Fluahing Pumpe 1 »
Caiciiate Totod Numiow o Flahi Pumgs 200 [
Calzutere Rimuznd Frrshineg Flowt £ wm 508 D) Caiculsied based O total rumber of siage 2
veuzole por irain
Calcifte Flush Purmp Flow veechy C gom 505 Calculsied besed on folal number of siage 2
pressurs vassels per train
Iopul Phushing Pump Effclency 0% -
Ingadt Motoe Efficiency of Fhushing Pump wh -
3 Adjustabls Frequency Drive (AFD) Used? Yes Y™
Input APD Efficiency 3 L] Typically 5%
Input Satety P Devign 118
Calcuiste Wire 1o Water Eficiercy for Fhuthing Pumps o *
Inpul Phashing Pump TOH 14090 n 4267200 mm Typlcalty 160 1
Cakcule Fhrinieg Pump Beako Horsapower (oachi 1000 b 7.48 KW
Catculzte lickor Praver Contumetion for Fivahing Pump (eacht s e 302 W
T alcutaie Total Power of Fhatbing Punp (ALL ACTIVE Purmps} 308 ) 302 W
Culculzie Flushing Puny Pad Lengih ieach) X n (238 47 om FPL
Caleusate Fhustong Pump Pad Wieth (£achl ©38) " RIEZD ™m FPW.
Cadzukia Fhabing Pump Pad Homght (nach) @7 n @17.3%) men FPH
Iiput Clasr Distance between Fiusbing, Parmeste Transser, & Neutrakzation Pump Pads .00 n 1,834.08 mn C Typically 310 6 et
Horizontal Centrifugal =]
Are Pormeste Transter Pumps Inchuded? [ YN Typically nol necessary
Input Number of Active Permests Transter Pumps (3 » Humber of Active Pumps
should be 0"
Iniput Number of Standty Permeste Transter Pumps 0.00 » Typically 1
Cakcinota Total tiumber of Permata Transter Pumes 000 i |
Calzulzte hormbrane Pormaste Tramfes Pumpt Flow Rats {aacn) [E3 gpen I 000 v Caluisted baced on devired permeste flow
e
Input Permasde Transfer Pump EMiclency Tow %
ol Motor Eficlency of Permests Tranafer Pump % L]
s Adfusiable Frequency Drive (AFD) tied? Yes YN
Input AFD ERiclency W% % Typicaly 8%
Input Satety Mergin Alocated in Pump Design Brake Horsepomer 148
Cale oty Whter Lo Wattew Efcrency for Paemaate Transfor Pums 060 »
fnpul Permeats Transier Pump TDH 3500 n 20.908.00 mm Trpically B 1
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8 3 °) 3 -] H )
Tk ultin Parmeald Transiar Pump Eravs Hrawnpmet (03ch} 000 ] 000 W
Calrmate Moter Powmt Camumphon for Permasla Tramie: Pumg (esch) 000 b 000 W
Cooulain Motor Power Conaumplion for P Tumiad Pump (AL 3 TIVE PUMPS) 000 ] 000 W Flnudanmnlm
Cadoulate Pimaate Trancrer Pump Pod Lergh (ascr) 000 n 000 ™ ™
Calculate Pormaaia Tronsler Pump Pad Wih (eash) 000 n t00 mm T
Calcuute Prcrmate Tianalor Purny Pad Fight (swch) T® I 000 ™o TPH
Cleznin-Place System
fa Cloan-in-Piace Capabity 30 be Provided? Yes A\
Input Unlt Fiow Rate for Clesning Pressure Vessels @00 gpm 25 s Typically 40 gpm for 8° elementa, 160 gpm for | Adjust for large diametar
16" alomerts and 200 gom for 18" slements
s Cleaning gokng 10 be Performed af the Train, Helf Train, s Sublrain Level? Subtrain Trpe Based on total number of vessela per train of
por sublrain
s & Common Access Platiorm Inciuded for Acoess fo C5P Tank(s)? Yen Y™ Typically Yoo
s Space for a Scissor LIt 1o be Provided? Ho Y™ Typically Yoo for smel plants
Y] v Dry Yoo YN Typically No fof umall placts
Inpul Cloar Distance between Al C1P Gomponents 400 n 142808 v o7 Typically 4 t0 8 feet
inpul Cloar Distance between CIP Tanks, f mors than One (] n TA3840 mm OTA Typicaly 6 io 8 fest
mcu: =3 ) the Side with Acoess 1o =] n 143848 mm L Typically 10 feel, enough spece 1o maneuver & | OKAY
Inpul Common Access Pletiorm Totel Width ] " 1.828.00 mmm o7
Calzuiaia Humimt of Vassebs b by Cloant Simolanmomsly 7400 »
Cakukta Memiaana Tran Clasning Sokiicn Rale & Soksion Rackcidation Pumg 06000 Gom 8057 ih
Capacicy achy vessele and a flushing flow rate of 40 Gom per
vessal
‘Cakc ot Clearing Gohztion FoCHcisalon Pump Capoctty 000 Joom 57 n
Cokarta Total Yokama of Vas 86l Canvd SIGanacusl 12601 1 o 883004 L
Cakula Pips Diameter # Cleaning Rechoulvion Fips. 1000 n 25400 mm [Based on & targed veloctty of 7 s
Eximata Voluma of Cieaning Saion hased on Ciutanca o Farsest RO Train 3538 ool 291668 U
Catimats Vaume of Cleaning Golution baved on Average Dence lo RO Trwnt 86282 ool 743008 C
Inut Enowss Volume Fector Required for Clasning Solution Wasting i3 Tnitiel 20% of cleaming soktion will be wesled
rother than recycied
Inpul Clesning Sokution Tenk HRT 3.00 min Typically 1-3 min
Caleniata tnimam Vetma knaute P Tank Feuirad for Purp Suction 2580.00 o 1090199 3 Basad on HRT
Cakatn Bowigh Cinening Yok Raquised T1188.74 oa 80208.12 3 Basad on an Indvidusl chemical ciean per
train of sublrain, May need to be repested for
202 ‘_‘Jl chemical per rain or subtrain
Col e Anaga Cleaning Volumn Requtind ERIH ] Taa24 51 [ Based on an indiidusl chemical clean per
train or subtrain, May need (0 be repested for
] vach trakn or eubrain
304 ] Cleaning Sonstion Recirculation Pumps Sizing
308 Soksion oe 1.00 » Typcady 1
'308] Inout Number of Standby Cleaning Sclution Recirculstion Pumps. 1.00 3 Typkaly 0
Cateiskate Tolsl Numbar of Cloaning Schdion Recititaton Purmps 200 . [
np Eficlency % L3
Input Motor EMfciency of Clesning Solution Recimuletion Pump £ »
la Adjustable Frequency Drive (AFD) Used? Yos YN
Input AFD Effciency ) - Typically 5%
Input Salety Margin Aliocated in Pump Design Besks Horepowet 118
Cueriate € y hot Chaamng Sclutian Pumpe 0.0 %
Input Cleaning Sohution Reclroulation Pump TOH 14000 n 4247250 mm Typically 140 fost
Calculzte Claanng Saltion Recirouiaicn Pump Hersepowst 6000 o “1e W
Power & Channg Soiution Pump (aach) &0 o 3428 W
T el Cloanio Sulution Pump (ALL ) ) EE W
ACTVE PUMPS)
Catouiate Cieunya Sohmn Rectidaion Pump Pad Langth (sach) 358 n 1094 88 o CPL
Cazulala Ciwwnvg Solon Recicubaion Pump Pad Widh (wect) 271 n 82470 o CPW
Catzulata Gleorng Sotwon Recacubuion Pump Pad Fwqd (sech] 25 i L] e PR
Clazning Soiution Tank Sizing
Tadeuiaie Twul Cleaniny Gokdion Tank Vol 2718874 ] 36708 12 L
Covvrsion of Tolal Grmanig Sulatiun Tans Vokama from Gadons W GF 78252 Gl 021 ™
input Number of Cleaning Solution Tanks of Equal Size 08 »
Calcubise Crmang Subimion Tuik Voiume toush) 10594 37 e 500 L
Corrvwsion of Cirmaring Subion Turk Vol o Gabons 1o CF 111579 of 010 my
Inpul Cleaning Sakution Tenk Frasbosnt 200 n =X men 8 Typicady 2 fool
P Type (Crcutar” or ] Cirvular Trpe
Input Dopth ko Wikith Ratia of Depth to Dismetor Retio (]
tnput Longth ko Width Ratio 108
Fos Clecutas Tank, Calsulile Chentien) Tunie Duameter 11 n 33280 ) CTLECTW
For Clrcutar Tk, Coleriale Clawidng Tank Side Vsl Dupit ) n 50238 mm SWO
For Clrcutar Tank, Caleuiale Clasting Tenk Total ikt ) n 515198 me CTH
For Awclanguia Tank Cakculata Chuaring Tunk Lungh 900 n 0.00 men G
For Rwclanguiai Tank, Cakculain Claanieg Tons Vialih [ n 000 men W
For Fwctanguist Tank Cakcudain Clusning Tans Skie Watat Daplh [ n 000 mm SWO
For Ructangui Tank, Caiddin Chaning Tan Tow! Haght ) n 000 mm T
CIP Task Nixer Sizing
Cilautute Gotwtion Tanh Mirwr Horamer {avchl Bw 3 [} IE2 ‘Based on velocity gradient of 500 inverse
soconds =128 deq €
CiP Solution Heater Sizing
Wi & Hester be Used %o incresse Tempeiure ol CIP Clesning Soution? Yes A Sugges! adding hester when design waler
32 oo s balow 20 deg C
343 ng Solution 3200 degrees F f [T} degrees C Use lowsst waler femperature
104.00 degrees F l 1) degress C Warm CiP sohution, 50 1o 100 degrees F,
| 3u4] ;- cleaning
[[343] eput Totel Number o Hours Rocquired 1s Hesl Clesning Sokublon 00 e Typically 1 fo 4 hours
8] Caloutwe CIP Haatar Sirw tewch) X W Inchades 8 afety margin of 123
7] Cacutate Told Timn pot Yedt G Heier is Oparaimg w000 iyeas
- Calcuire Effecii Forapams of P Hash (aach) 3 ) % IC Averaga 1P of CIP hesler sssuming constant
349]  Cobanato Total Fumber of CIP Howlors 400 s ‘Same as numbar of Cleaning Sokaion tanks
350] Claaning Solution Cartridge Fiters
351 | \nput Cartridge Filler Memulacturer Parher Tree
[352] Type of Cartridge Filter being utiized Verical Fixed i Verticl
Caleariate Number of Clearing Sobaion Fise: Caridgn Rapacamants por Yool B O Unique 1o CIP CIP cartrioge Titer slements are nol changed
ol between et stage cleaning, 2nd stage
cleaning and 3rd viage cleaning with e SAME
 35a] chemical
354] Input Model Number for Fiter Vessel (Fi-Trek) LAC-1634-12F Model Based on Fi-Trok vertical carindge iters
[[355] Input Modal Numbser for Fiser Vessal (Parker) MPITEA-14FIG Modsl Basad on Parker vertical cartridge fiters
[ | Input Average Loading Rste for Cartridge Fiters, AX Filers in Opecation (flow per 10-4nch ) oo 2z [ ‘Ranges from 3-5 gpm per 10-nch cartridge.
cartrdge) Default Is 4.0 gom per 10-4nch cartridge with
358 o [era in operation
Input Maimum Loacing Rate for Cartridge Fitiers, with One Filer Out of Servics (flow par [ oem o33 Us Default a 5.0 gpm per 10-nch cartrioge with
357] 10-nch cartridge) fiors out of service
358]  Codsulsta Number of Fiter Ebsmerns ped baing 178.00 s Based on Parker vartical carirkige fiters
359]  Coteuiata Langeh of Filter Evemens 4000 in 1018.00 mm
'360] [nput Number of Standby Clesning Solution Cartridge Filter Housings [ . Unique to CIF Typicay 0
361]  Cotzulate Numbw of Variicol Claaning Sohdion Caruidga Fiftrtion Rousings 100 s Unique to CIP OKAY
- Ciculate Tesl Number ol Veslica! Cinaring Sotation Cilidpe Filer Housingy 00 s Unigue to CP
363]  Calcatele Caniige FRimlion Husrung Dismeres {aaeh) 351 " 1062 40 mm CCFLICCRW Basad on manulacturers information
364] Cotzuteie Canvige Fltation Hovavy Hewgd (razhy B n 299720 mm CCFH Based on manulacturers Informetion
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| B [ [] E [ H i
85| Cokiala Teial lumber of Fater Canridges 11600 O
2388] Cakuiivs Total Numbar cf Fiftar Cariridges Rapiacements pef Year 422400 O
CIP Solution Chilier Sitlng
VG n Chiller W A2 Suggest adding chiller when design weter
sbove 40deq C
Sohsion 0400 degrees F degrens C
input Minimum Targel Claaning Sohaion Tempersiure 26,00 degrees F degrees C Warm G sokation, 50 o 100 degreea F,
produces betier clesning
input Total Number of Hours Required i Cool Claaning Soksion ] e
Calcutuie CIP Chifte Sha 10 BTUMN o769 I Includes 8 safety marpin of 1.25.
Calcukie CIP Chiler Ska 3763 I3 | Includes s salety margin of 1.25.
Calouksin Tolal Tz par Yoat CIP Cralind 1t Opacating w0 rtyeer
Codcum Eftecites Horsapowe: of G Clutier : 1T 3 (] W Average HP of CIP chiler sasuming consiant
opersiion
Chilies Aroa Requirements
377] Cokatata Chictas Length 0.00 n 0.00 ™ CHL
78]  Catuiata Chilar Winth 000 t 0.00 men CHW
379 Gakriat Gt Hoghl [ " (1] o cH
380| Dry Charmicals Solution Preparation Tank Sizing
381] s & Diution Tank inchuded 1o prepars Dry CIP Chemicai? [ Y Trpicaty N
Caktiata Total Dry Charmicah Sclutian Preparation Tank Vidume 1050 44 st D04 T Caloulated. Tenk volurme 3 Basurmed 16 be
82 1:10 of the CIP Lank volume
383 ] Humber of Dry Chericals Solution Preparation Tanks of Equal Size 000 » Fined
384] Talculate Dry Chemicals Sokution Progwwation Tani Volume feach) 00 [ 0.00 L
Conversion of Total Dry Chenweais Solution Praparstion Tank Volume rom Gatons lo CF 000 ef 0.00 'm3 1/ of kquic clesning solution tank volume
388
388 | Inpust Dry Chomicais Soluion Preperaiion Tank Fresboand z00 n .90 men 8 Trpicaky 2 fost
387] oo Type (Cleouler or ) Clecvier Tre
383 | Input Depeth Rate 12
320 ]| Inpul Lengeh To Widsh Ratio 1.9
Fur Cututae Tark, Calcutate Dry Chemicals Cokition Preparstion Tank Olamoler 000 n (L3 T Giwaon
20
For Cucidar Terk, Calcwate Oy Chwmeis Sowiion Preparation Teck Sxje Wains Dagth 000 n 900 mm WO
1
Fui Clrcidar Tank, Caleuinbe Ory Chearmedls Soludion Prepacation Tank Totai Heighd 0w n 000 mm [24]
For Reclanguiar Tank, Calcuiie Ory Chemicals Sciufion Preparation Tank Langin 000 n 000 mm on
For Lar Tank, Cak uiate Oy Sulution Preparation Tank Waith oo n oo mm oW
For Roclanguar Tank, Cacuie Ofy Chommacals Colion Proparsnd: Tank Ckie Vi () n 000 ) SWO
g
For Reclanguiar Tank, Caiciinie Dry Chamicals Saluling Proparaton Tank Totel Holght 0.00 n 0.00 mm DTH
Dry Chemicals Mixef Sizing
Calcuizte Solution Tank Miral Harsapmwer {a3ch] 000 hp 0,00 iG] [Based on velocity gradient of 500 inverse
seconds s 25 den C
Dry Chemicals Hestar Sizing
Wil Heater be Lised 1o incresta Temperaturs of CIP Cleaning Solution? T Y Supges! Bdding heater when design wtter
| s below 20 den C
Wngul Minimum inital Cloaning Sokution Tempersture 50,00 dogroes P 10.08 dogroes
Input Masirwum Targel Cleening Sokution Tempersture 10400 GwreesF | 008 dogrees C
Toput of Hours Sokaion: [ e
Culenidia CIP Heued Gize 0.00 W Inckudes & safety margin of 125
Cul=ulzia Tolul Trim pot Va1 CIP Hasler s Opveation 6.00 hatyoar
Cutcuiale Effeclhs Futvepownt of CIP Hedtor 000 e 000 I Average HP of dry chemicals solution
proparation Lank heaber asuming consiani
Dry Chemicals Transfer Pumps Sizing (from solution preparation tank to CIP tank)
Number of Active Dry Chemicais Transfer Pumps 0.00 s Fred
Ingut Dry Chaenicals Transfer Purmpe EMiciency To.8e% *
Input Motor Effiolency of Diy Chasmicals Tranafer Pump W.00% 1
la Adjustable Fraquency Driva (AFY) Used? No ™ [Oemtta No
Input AFD Eficlency o » Typicaly 95%
Input Safety Margin Alloasted in Pump Design Braire Horsepower EE]
C.tlewkiie Wire 1o Wadw: Efflciwicy for High Praeeum Mambirune Fowd Pusnpe o8 *
Input Tranater Time rom Dry Chemicals Solution Preparation Tenk to C Tenk 1608 min Typically 15 min
Cokiate Dry Clramieais Tramslar Punpe Fiow Ratn 000 gom 000 )
Ingud Ory Chomicels Traashec Pumps TOH .08 n [0 mm
Calcuiata Dry Clmicals Tesmdar Pump Horseposw 0.00 hp 000 W
Calciita Holor Pownt Conmunption fof Dry Chamicals Tramber Pump (9ach) 60 ) 000 E
Calcuizte Total Power -f Dry Chamwcais Tramater Pumpe (ALL ACTIVE PUWPS) 000 hp 0.00 w
Calcusito Dry Chwatkon Tramsler Pump Pad Laogth (sash) 000 0 000 o BPL
Caloute Dry Chwmicar Tramler Pump Pad Wekh (aach) 900 " 000 e Ead
Calcuwte Dry Chormicors Trarler Pump Pad Fewgit {oah) X3 " 000 mm OPH
Claaning Chemicala Sizing and Consumption
WHB Cltric Acid be Used Sor Membrane Claening? Yes Y |Used io Rermove inorgank: Foutants
Inpul Conoentration of Ciric Ackl for Membrane Clesning Z00% % Typicaly 2%
Input Number of Clearing Begments Same Caric Ackl Solution Used 150 . ¥ unknown. uea 1
Caleuiath Anrusd VWmght of Citric Acld Lise? for Mambeane Cloamng (100% 1) S1808.81 L] 2351224 )
Cakculate Weigh of Cetng Acid Used for Esch Membrane Train Clsinaig {100% Ity 4198 [} 195035
Calouare Hrambme of 7000-1 Ory CHic Acld e o Juppeat Two Whsenbuans 500 g
Troin Cleanings
Equivalent Weight of Crinc Ackd 5404 I Fired
Used for g’ Yeu YN
Tnput X3 L3 Typicaly 0.1%
Inpul Number of Clesning Segments 1.08 . i unknown, use 1
T Anrasal Véangtd of Sodiutn Hydiowids Usad 1or Fsmbwans, Claaiing (100% i) SE0TR L] 1nrset kg
Cakzuiste Waeghi of Sodim Hydri-de Ul for Each fembrang Train Cleaning (100% 71598 & a7 ]
By
Cakoute Humber of g akon Orume of $0% Cocom Hydr=tde 10 Suppu Twa 200 s
Momtrsne Tran Cleanings.
Equivalent Weight of Sodium Hydroxide @00 v Fired
o [ AL Typwcaly Nod Usad
ol Acid for [ L3 Trpicoly 02%
Input Number % 108 . W unknown, use 1
Coloulsle Al Weight of brvtrucblodic Ackd Used for Bombeans Claaning (100% D) 000 13 600 C]
Calzutaie Wigh of Hydeochiors Used (or Euch bmibsane T oein Chwaning 1100% 1), 003 [ 000 ]
CITAa Numbes 4 555l Drama ™ 374 HyErochions ACK 10 Support Tve 000 0
Mombaune Tram
Equivaient Weight of Hydrochloric Acld 36.50 o'eq Fheed
wu i No Y
Input Congeniration of Trisodkum Phoaphate for Membrane Cleaning 100% - Typicaky 1%
Input Numbes of Clesning Segments Same Trisodkum Phouphate Sokution Usad 100 . Wunknown, use 1
Culeulate Anwict Wesght of Tricodum P inp (100 (T3 " 3 ]
Calcutase Wwight o Triscxhurn Phos phitie Uvwd Fot Each Mernbraos Tram Cloxs 0% B [ O]
1100}
‘Cakalala Nuniber of 2000-4h Dry Trisawtum Dranphat Pulieiies, ks Support Tem 000 0
Kambusinr Tonen < iveuty
w Yos Y™ {Tned 1o Remove Inorganks Foulants
ot Sosium Cloaning 1.00% - Typicaly 1%
Input Number of Cleaning Segments Same Sodium Tripolyphouphate Sckution Used 15 » ¥ unknown. uae 1
Caleussto Anrual Weght of Sodium Vripolyphasphiia Uted for bomteans Closning 7891780 13 1758 12 L)
4100}
Coleillala Wewght of Codium Trimsrpbosrhaia Used (14 Exch Membrans Train Ciane RIS ® e )
300%)
Catcuiare Humbar of 2000- Dry Swbunt Tupolyphusphate Patisties 1o Support Tra I i
Menbana Troi Ciaaninas
EDTA for Yas \Z] [Used 1o Remove Organk Foulants
Input. Sodium EDTA jor g 1.00% » [ Typicatly 1%
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] c B 1 E F [} H !
jmmw 1.00 g f unknown, 58 1
P Cokeuria Annual Viaghl of Sodtum EDTA Used tor Membrana Cleaning (1004) 01700 () 11758.12 ]
e Cal=uizie Wewg of Codum EDTA Ured for E3ch Mambrane Tran Glogning (100X} 215982 ® 51968 ]
Caleukore Hzmber of 2000-1o Dry Socmnn EDTA Paietive 1o SUpps Tees Mahrane Trad 7% O
| 4] creonince
"454] Other Liquid CIP Chermical 1
["255] input Other Chiemicar's Neme Ak X
456 | Wl thia Chemical be tisad for Membrans Clesning? Ho. A\
Inpul Equivalend Waight of Chemicat 40.00 ey Calculate by dividing the maler mess of the
chemicsl by the number of charges in lonis
87 torm
288 his repiece of holcas? acid
469 nput Concentration of Chemical 1.50% %
<70} input Number Traina Solution 1.8 s ¥ unknown, use 1
a71]  Calertata Anrisa) Worght of Clmical Usa for Mambesna Cloaning (1005} 000 L) 000 0]
P Taleariale Welght of Ghamica] Used ke EA<h tanmteans Train Clasniog (100 000 0) 000 g
Calcuiate Humbar of G3-galion Drums o X Chemical fo Support T Membrana Tran L3 O
A13] Clansiene
"a74] Other Liquid CIP Chemicel 2
"475] Input Ottver Chemicals Name Ackd Y
"a76] W this Chetmical be Lised for Membrane Clesning? No YN
Input Equivelent Waeight of Chemicsl 4000 oo Calculale by dividing the moler mass of the
chemical by e number of cherges in lonks
iad form
aT8 doss Hydrochieric Acid
479 npul Conoentraiion of Chamical 1.09% L
"280] it Nurnber of Cansacutive Traine Cleaned with Bame Chamical Sokution 1.08 » W unknown, use 1
1] Caleusio Annual Weght of Chemical Lited for Membrana Cleaning (100%) 000 » 000 0
- Talcirote Wowh! of Chemscal Usad for Each Wewnbs ana Trom Clasning {100% B) 900 E) ) ]
- Tzl Nomber of SE-paiion Drama of Y76 Chremical 10 Suppont Tv Maritana Trun 000 O
Cla
"434 | Other Dry CIP Chemical {
223 | Input Oehar Chamicar's Name
"425] Wit this Chemical be Usad for Membravne Cleaning? Yoo YN
287] Inpun Equivalent Weigh of Chemical ] veq
488 thia roplece of Frivodium Phesphate
409 nput Concentration of Chemical 1.00% -
) Traine Soksion 120 s
1] Ctsuinie Annunl Vuight of Charmeal Lisad fut Murmirane Clnaning {100%) 75617 30 ] 11758 12 ]
a Calzubate Wl of Chemmiows Usead fox Ewch Masribrana Train Cheanie (100% B} 5982 ) (L] g
Takcukt Number of S000-1b Gry Chamica) Z Paseties 10 Gupporl Tem embrans Train 300 O
483] Clesninn
494] Pretrestment Chemical Biorage
Chemical Sulturic Acd Hydrochiorc ‘Scale Inhibitor Othar 7
403 Ackt Chomical {
0] = e Chanscal Used fox GIPT T Ha No o o
457 s thia Chemical Used for Pratrasiment? Yes No You No Tio
298] Ecuivalant Weiyh of Chinmical 50 EE] .00 060 [
. Input Percont Active Chermical % ™ oo% 100% 5% HC1 concentration can eiher ba 3% or 37T%
'500] ¥npul Buik Chemical Specifio Gravity T8 119 110 (50 110
501] Actve Chamieal Concentration Rjation 14,10 307 317 517 28
'502] Choone Chemical Desivery Method Tank Truck Fank Trock Tonk Truck Tank Truck Tank Trock
503] 5k Detivery Vowrws (Tunke Truck, Tates. Druma), galons. 2048 48 353419 a5 17 295 17 517
s0a|  Pretresmment Fiows (mod) 1200 700 1200 760 1200
'503] input Numiber of Simuhtsnecus Application Polnta 100 100 1.00 100 100
508] inpul Chvemical Dossges:
'507] Ingwt Minimum Dose (moL} 1000 1060 2.00 200 000
508] Input Aversge Doss (moht}) 2000 500 250 250 000
509 | neut Mazimum Dose {moll) 3000 26.00 350 300 000
510]  Misnum Chamical Usage (ibuiay) 100080 900 70016 0w 900
511]  Serrwgn Choriical Uaage GRaday) 00180 000 75020 0w [
$12]  Marimeim Chimnecal Linaga (budayd 3002 40 000 35038 000 o0
513 Rates por Opetating Pritry”
514] M Rata abtay 204 000 891 000 [
515]  A=wtagm Rate (pa) SA8 400 114 () 200
518] Mamimuen Rt (galibe) asi 000 159 [ 000
o Catniats Chernizal Mamring Purtp Flow Turmdewt (Lhouk b « 20, f > 20, proc e wih To0 700 T 003 [E]
=aution)
'518] Input Number of Deys of Storage kor Pretrestment {deys) 30.00 3000 3000 3000 2.0
B19]  Cocuise Stotann Voiume for Pretreatment €3 Avg PlowTass tgolions) 423057 200 31318 3 200
"520]_ Colcuiste Dulk Dimvory Volume = 1§ (for Truc Delsery Only i gidions) “n e 580128 738778 18T TS 7357 18
521]  Stulmum o ADoeo Two Jolumes (gahonz) “n e 831 28 738775 T TS 7397 70
'522]  Msmum Volume i {ch IEE) EZED 3350 08350 IR
523 BULK TANKS:
‘524 Inua Number of Tanks {ssch} 100 100 1.00 1.00 100
'523] Input Tank Diemeter () 7450 1000 1000 10.00 10.00
s28] Colcuiste Mot of Tanks (M 384 1158 1752 53 1252
'527] Uso this Tank Hagm (Liqui Heght - 1) () 500 14.00 18.00 1000 1400 OKAY
528] input Number of Rows of Tenks (saah} 106 100 108 100 1.0
523] Colculate Humbar of Tanks per Row 100 200 1.00 000 000
530] Input Tank Material (FRP, PE (Polysthyiens), PLS (Phenclic Lined Stoef) PLS PLS FRP FRP FRP
'531] Inut Clesr Diutance Around BuTenka, Toles, of Oruma {COT) 500 400 400 % 4%
's32] TOTES & DRUMS:
'533]  Colcuiae Humbar of Toies of Drume {3ch) G0 TR 0.00 0.00 000
'534] Inpwt Number of Toles or Drum Pallets Stacted Vartically 200 700 200 200 200
"535] Inpaa Number of Totes ar Drum Paiets on Floor Hortrontally 20 200 2.00 200 200
B38| Calcuiste Humber of Rows of Tedcs of Drum Padels G0 EE] o0 000 [
Tongth of Each Tte (. Fhed) 000 [E EE] 0/ 000
Ventth o Each Tobe (M. cxed) [3 900 000 005 900
Tongih and Vadih of E4ch Drutn Paital (, Fixad) 000 200 [ = o0
METERING PUNPS:
Calcuiate Humbar of Acties Protinatment Abilaring Pumps (each) 100 00 100 000 000
Calcuisbe Humbat o Standty Projreatmess Melesing Pumso (1achl 100 203 109 000 000
Caculsie Tria) Number of Preieaiment Reloring Pumst (2t 200 3 200 0.00 900
Input Cloas Distanoe Around Melering Pumps 400 450 300 400 400
300 30 350 3@ 30 Fired
160 [E] 150 130 150
400 300 100 000 900 Fired
0.0 0.00 000 000 060 0.00
Yos Yos Yoo You You
Caleuisio Contammant Arce Length () 7400 300 1800 009 000 4700
Calaulate Contammmam Arca Widih () EL 300 3160 009 000
Calcuiste Fee Sprikhar Vator Volume (gal) (3 2 gpmus for 20 min 3744 00 o200 223290 (53 000
Calcuigie 170°% 0l One 314344 a0k Volume () 0508 22 ELED 1128038 REED 1123998
Todzuiate 30°% of 4 Tank voiume 1gal) 172730 2467 58 73008 A0 08 72503
Madmam of Aboso T40 Yohimas (53t w09 32 5870 31 1178038 11280 3 1123350
Calau'ase R amosm Viohune + Fita Fhw Vi (53 10083 22 5870 31 1351238 280,36 1123030
Calzulate hias e Vokume + Fia £ Vo (1) 1224 13 131947 1968 34 1507.0% 1507 98
Calzuizte Contanment Wall Haighl (Inckidng & Freevoar) () 702 950 3 o0 000
Cheaning Chemical Storsge
Dry CIP Chemicals Ciirie Ackd Trisodium | Sodium Tripolyphosphate Sodium
Phosotute
s ths Clutricel Usad kv GF7 Ves No Yo Yoi
s B3 Clarmical Usnd for Prefieaiment? o No Ho No
Equrvaied Wengm of Chenweal €04 3 NA 600
input Percent Active Chemical 0% % a5% 0%
Input Chermical Sulk Density (i) 800 50 00 50 00 5500
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Choose Chemical Delivary Method
Buk Delirery Voruma (Truck, Supes Eachs, Bags) (1)
Cakulala Buth Storage Ma3a par CIP Evert (tons)
Cakulia Buth Storage Voduma par CIF Emat e
Calcuiata Buth DoBvary Voluma * 13 tor Truck Dettesry Only (ot
Mazimum of Abave Tro Volumes (c)
input Numbes of Bulk Storags Silos (sach)

Inpud Siko Diarnetes (1)
Caleriiate Height of Eiton ()
Coloiato Number of Super Backs or Bage {aaeh)
loput Ciear Dintance Around Siics, Super Sacka of fleg Paltets ()
Input Number of Super Sacks o Bag Pallets Stacked Vertieslly
Ingut Numbes of Super Sacks o Bag Pallets on Floar Hortzontelly
Caliiata Numbo of Rows of Supse Sacks o Bag Pobels
s Chamical Fackity Coverad?

Liquid CiP Chemicals

1 et Chemicl Used tor CIR P
ks s Charmical Used for Presreatment?
Equivatent Weight of Chamica

Input Paroerd Actve Chemical

Inpul Butk Charnical Bpacific Gravty
Actve Chomscat Concertration, ibgaion
Calcuie Chemicat Bulk Doty 1Baet)
Choose Chemical Deiivery Mathod
Bumx Delrvery Volume (Tank Truck, Totes Drume}, jolons
Cakusste Bulk Cloage Mass par 1P Event itons)
Cakcussto Evdh Slorse Vilune fr CIP Ewmt {cf)
Calcuisie Eutk Defvery Yolume * 1.3 for Truck Defivary Only (20
Masimum of Above Tro Volumes 1f}
BULK TANKS:
Inpu Number of Tanks (sach)
Inpat Tank Diarmeter (f)
Caboutote Hoght of Tunks ()
Usa thes Tank Height (Liquid Hawm * 1.2) (y
Input Nurmbes of Rows of Tanks {sect)
Calcwisie Number of Tarks per Ruw
Input Tank Meterisl (FRP, PE {Polystiiens), PLS (Phanoic Lined Siesh)
Input Clsar Distence Around ButkTanks, Toles, of Drums (COT)
TOTES & DRUMS:
Cakutste Namber of Toles of Drurms. reach)
Tolea or Verticaily
teput Number of Totes or Drum Paliets on Floar Horkzontally
Calcutato Number of Rows of Tokes or Drum Podete
Length of Eacn Tete o, Fireds
Width of Each Toko . Foea)
Length nad Wicth of €ach Drn Padet (1, Firod)
TRANSFER PUMPS:
Cakutote Nambot At vo  hemical Trantter Pumps isach)
Input Nurmbes of Standby Cheenical Transfer Pumps
Cakcusle Totd b of Churmizsl Transtar Pumgpe (each)
Inpul Time to Tranefer 172 of the Butk Storage Volume 10 the Sclution Preparation Taak
(sach, hours)
Cultuida T Cherrscal Tranthar Puing Oeign  apacity (o)
Culuizia € T anafor Pump Capacly fasc  gph)
Inpul Cless Distance Around Transfer Pumps
Longth el € 1T anstes Pun (1)
Vot ol Chamesl T e Pumypa (1)
WU S cmeas
lnpul Common Chremical Access Corridor Width
s Chemical Faciity Covered?
CONTAINMENT AREA:
Catzutala Comamment Arns Langth ()
Coteuiata Conamaners Arna Width (M)
Calzulete Fir Sprinkies Vo Voluma 1) (02 poial kw 20 min)
Cadeariate 120% of One Sworage Tank V slums jut)
Culcalaie 30% nf A% Tank Volume (gan
Marignum o Above 2 Yolumes igal)
Calculate Masarmn Voiuma + Fire Flovw Volsme [ 3}
Calcutaia Maxaram Voiuna + Fire Flow Vorame fef)
Culzukale Contames Vol Heght k) 6° Frdmar) M)
Neutralization Chemicals
Cubsulate Al Evteta of Acied Equivittents with renpect I Baya Equishents

Ingat Neutralizing Acid (Ff neaded)
o Newtratzing Ackf's Equiveient Weight

Colctt Arrual W of Newraltzing Ackd (100%% 1)
Cakutata Weight of Noutraioing Ac 1 for Each biembrane Train Cleaning (100% 1)

Calcuiate Humber of 55-getion Drums of ¥3% 3utuc Acvit Support Two Membrane
Traln Cleoning Neutrailzatrns

Calerie Arerusal Warght of Necnalizing Bave (100 )
Calerilate Weight of Boxtasn Hydrovat Used for Each hawhiteans Train Claanivg {100%
m

Calzuisse Humber of 55 gation Orums of 50% Seeiaum Hydeania to Support Two
Mebe  Teaks Neurtalizal

Chemicals Siorage Area Requirements
= Cherrcals Stchage Aros Length

Cakewsslo Noutrallzation Chisrcals Stofage Aros Witth
€3kcuisto Newtzahzation Cliermicals Sturan Aros Hasght

Spent Chemicais Neutralzation Tank Siting

Inpul Number of RO Traine Used for Sizing of Spent Chemicels Neutralzation Tank

Input Number of Dfferent Cremical Cyches being Used (o 5. ockd cycle, causti ercle,
deterpent cycie)
Calcubuie Votoma of Spant Cleaning Clamical Nevtininion Tunk

Inpud Nurmbet of Spent Cisaning Neutraitzation Tanks of Equel Size
Calgutate Spenl Chermicals Neutraiization Tank Votume {axeh)
© { Tetal Spont Chanig Tank
MCF
Input Spent Cleaning Chemicals Neutrokzstion Tank Fresboend
o Tree (Clrculer or )
Iopul Depth to Wikdth Ratka or Depth to Dierneter Ratia
Input Lengéh to Wi: Ratio
Input Depth of Cleasing Tank Burked
For Cucular Tark Caleulaia Spenl £ laaning Chenvcais Pt sization Tk Crameter

For Chowdar Tork  aliussle Spemt Cloaning  hemicah Nmdrization Task Side Water
5;“3':‘3-4 Tark, Calesdata Spant Claunng Clmmicals Nettiatizaiian Tens Total Hamoht
For Rectanguiar Tank, Caloul sl Spent Chwning Chemicals Hearabration Tank Length
For Rectanguiar Tank. Caiculate Spunt Cleaning Chamscais NeutraBzaiwn Tark Width
For Poctunular Tank, Caicidsio Spmnt Cleany) Chromic:ta Hautrazation Touk Saba

Vitites (o dh

For Rectangulas Tank, Caicudats Cioe Taek Totwt &

CPES Faclities Public_Longview MINTFARM Sodiumaiuminate
BWRO BWRO_CPES

Super Sack
“187
1208
10
oc0
53008
100

1%
812
gy Yy
Tots
30000
0¢s

00
2698

1.00
00
000
200
100
000

100
100
400
100
400
400
400

100

100
100

100.90

000
000

oo

oIS 24
48210

1500

se8
200

200
o38N T
32930 88
0102

200

129

L
1

1940
N
000
oo
0w

o

Tank Truck
L. TR

#1929
20

w810 31
246758
w7031
#8703t
131947

32775 &

(L]

o'eq

2ge g = = =

10.00

118
aa7
27.47

000
003

10
1000
1153
1400

1.00
0m

400

o
200
200
090
000
908
299

2m
000
L12)
1.00

000
200
400
Lk
200
a0
o
Yes

90

900
900

0%0

Sodium EDTA

Yos

KA

arr
ses
Tank Treek
8201 08
sat
W34
1884 53
1684 53

100
1300
wH
18.00

100

ree

S

o000
200
200
LE
000
800
000

100
oot
100

822579
nBhN
400
00
150
400
000
You

2300

3000

275000
19063 30
ATAS 35
13081 80
1880
mT42

47

1351038
112580

1712421

T4
24304

124879 87
12480

5012.50

82219
000
000
000
000
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33331313313

Super Sack
a5
810
29452
oo
29452
100

&0
400
200
400
W
You
Ackd X

Ho
No
w0

110
387
2748
Tenk Truck
w317
LI
0
833 59
83159

1.0
1200
a7
100
1.00
o0

400

000
200
200
000
000
0.00

100

0w
0w
400
000
00
Ll

o
o
ow
116755
ANK
10755
16755
129288
0w

Acid ¥

0%

118
a7
2ras
Tank Treck
%0517
200
000
98359
983 59

100
120
(3.1
1.00
100
000
FRP
400

om
00
200
000
000
000
000

000
LT
200
1.00

a0
290
400
LE]
a0
200
an
Yoo

o,
900
200
1118785
279183
1118755
1118758
143233
080

i

5§§§§§§8

NsOH concentration can sither be 25% of 50%

iii

Typically Sulfuric Acid
Use 40 i Sulfuric Acid is used for

Typically Causiic Soda
Use 40 il Caunlic Sode is used for
neutrsiizetion

Based on 4-55 galion drums per 4848

patiett; Drums 42° high; and stack paieties two

Equal fo tive numbar of traina selacted for P

Typically use two 0ne ackd cyche phus one
combined causlic &

Includes clean weler rinsing (ushing) volume
o

sach chamica!

Typicaly 2 feet

OKAY

ERROR
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BWRO BWRO_CPES Printed by:
1221
L [ c D L [3 [ H [}
‘Spent Chemicals Neutraiization Pumps Sting |
Calcuiste Gwnl Chemicals Revtranzaion Pump Siatin Flow 1325109 gpm I 207.60 s Qmax
A s inchuded? Yes R
Spent Chemicals Newtrailzation Pumps Type Cantrfugal ( Fied
Input Time to Emply the Spen Tonk 208 e Typicatty 2 hours
input Number of Tumovers per Hour 300 s Typicalty 3
Input Numbar of Active Spent Chamicals Newrsization Pumps 200 s OKAY
inpul Number of Glandby Spent Chemicals Newtraltzation Purmps 1.00 » Typicatly 1
Cakulio Tokal Humbat of Spent Chamicie Neutroitzation Pumps. 300 s [
Calcuiate Spent Chermical tieutralzetion Fiow (eech 1040 B4 gom I 103 90 s
Input Spent Chemicals Neutraization Pump Effioiency To.00% L)
Input Motor v of Spen Pump $6.00% L)
Is an Adjusteble Frequency Drive (AFT) Used? No. YN
Iput AFD Efficleney 160.00% % Typically #5%
Input Safety Margin Aiocated in Pump Design Brake Horsepower 118
Calcutate Wirs ta Watsr Efficiency lov Spont Chamic s Newraitzation Pumps CE L]
Input Cleaning Golution Recirculation Pump TDH 7o n 2133800 m Trpically 70 fest
Culsutate Jpenl Chomicals Heuttanzation Punp Hortepower 5000 ho EIET W
Calcutolo MAu Powsr Comuiniiit i Spent Chamicait Neclraizaton Fump (osth) 3066 C3 3047 o
Caieuiate Tolul Powet Of Cponl Crumiols Nevirizonss Pumqs (ALL ACTIVE FUMPG) a7t £ 609 23
Cilcuite Epor Chumicals Nevtralization Pump Pad Langih tesch) ] 0 242728 [mm NeL
Cakeriote Spaed Chaeme wia Hariolaaton Praep Pad Vidth ieachy 387 n 11862 {mm AW
Calcuiale Ewni Cloermicats Nauiraiatin Purmp Pad Heght foachi 390 n 109024 {rm NeH
Claaning Segments Cakulations
Talsuheie Himbal of Cinaerng Swgmeents pad Tors, pad Cloaning Eveen por Chasting 175 O Assumes | clesning segment per s1age snd &
Chemeal Kemit of 100 pressurs vessals per clesning
secment.
Celeue Hivmbmt ol Clotar Sty pat Chrong Evod fov Enthe Praet 756 O
Caleritn Totsl Armrage Vetme of Ciaaring Eotmon par Chatng Segment 787 ol 78424 91 T
‘Calculse Total Vohzrtms of furh Chwecal Chaning Sohaion uaed for Piant Clesnireg 155382 51 ool Saa1e8.Te o
Cakurata Total Annual Velum o rach Chemical Cleaning Solufion 310765 07 lod 117631358 L
Yos 1]
%50 n 0900 mm Generalty 20 feet to Inchude all required
components
00 n 100000 om PSW Generalty 20 feel 1o inchide ol required
10.00 n 3.040.00 men MSH
3000 in 76200 men
Caloutsie RO Peimeia Feudet o Fian Tatk Disriatet 500 n 609.60 o
Cadculala Posmatie Farshing Hesdnt Dismeler 000 i 25400 mm
Calouiaia RO Bie Haadw Dismeter 600 n 406 8 mm
Calculats Clewnaryy Solmon Cupply Headar Ciameter 000 in 75400 mm
Caculass Bty Cheaning Cokdion et Haada Diameter 0 n 7620 mm
[ 134] Cotiisia Bire Ciaaring Solfion Retuan Hesdes Disnioios 10.00 n 25400 e
[[715] torut Cioar Distance Betwmen Pipas in Gallery [T n [ oen Typically 03 1o 1 fook
[ 718] \eant Cloas Disiance Between Pises and Trench Wella 1] i 18248 mm Typicaty 05 1o 1 fool
Calcutate Winkmunt Masibrune Traing Pips Tieoch Width =) n 6240 men w2
Input Cleer Disiance Between Bottom of Larges! Pips Header end Pipe Trench Botiom 1.0 L 04 men Typically 1 foot
Calculsie Clowr Clntunce Botween Toy of Latrya! Pips Heastor and Top of Pipa Trench 500 L3 152400 men Typically 2 pipa dismeters of the larpest pipe
inuide the trench
Cakuiato Minimum HemiNan Troin Pype Tronch Gepeh 350 O 2590 80 —|mm o2
Construction-Avisted inputs:
ingul Process Buikting Depth of Burial [17] ] e
Input Rolt-Up Door Widih 1400 n 4267.20 mm AUD
1a CIP Arsa Covored? Yos YN
s Piushing Sysiem Arss Coversd? Yes YN
Js Chamical Neutrakzation Arsa Covered? Yor Y™
s Piiol Skid Arwa Covered? Yo YN
Inpust Single Entry Door Width 400 n 121920 men SED Typically 310 4 feet
Input Double Eniry Door Width [X7] n 1828 80 mm OED Typlcally 5 1o 8 fest
Input Number of Additional Rall Up Doors. 100 L]
Calcaate Number of Sasre Sire Kombraine Tran Roll Up Doors €00 . I Equal 1o the total number of membrane train
Caolculate Tuinl Number ot Same Size Hull Up Deds it the Buiksing 7.00 g {
o ] .
o Duauble Eniry Doors .08 s Typically inchude af least one double doos for
I the elecirical rmom
Apts Tor Other Areas Inside this Modula: [
Are other upsces (office, control room, lab) 1o be Included? Yes N
Inpul Space Requirements for Control Room 166.00 o [ 1384 ™
Input Numbar of Offices Deslred 200 » Asaumes 100 of of office $pece per ofice
Catzulie Spucs Rauiramants for Offices 20000 ot 1958 ™2
foput Spase Requizements for Slorage Room 360.00 o 1384 m2
Input Space Requirements for Wet Laborstory 060 o nn m2
input Spece Requirements for Restroome 250.00 o nn m2
Input Spece Requirements for Other Roome 16000 of T m2 Inchudes conference room, braek room and
other spaces
Inpust Langth S0 Widh Ratio for Control Room 150 . r'sﬁanquwnmuhmm
room snd other rooms
Caktita Contrri Room Length 15.00 L} { 457200 mem
Calcuiste Contirel Room Width 1000 O 1 3048.00 e
Input Length fo Width Ratia for Office Spece 200 . '?thuummmmuwm
nd resirooms
Culculzie Oflic Gpace Longth 2000 n [ 6096 00
Calowsie Cfice Srace Wicth 1000 " 1 304800
Input Langsh o Width Ratio for Storage Room 3 g qumum-mulumw OKAY
and gther rooms
Calcutyse Slorms Room Langth 1737 n [ 527029 mm |
Calculate Siduge Ronm Width 11.55 n 1 35195 mm
I Langeh 1o Widkth Rtio for Lsboratary Room 200 o Shoukd be equal 10 the ratios for the office | OKAY
space snd
Calerrista Latoestony Rovm Langih 206 L3 [ 521554 i
Calcuisi Laboralory Runm Wasth 1118 Q3 [ 3407 17 E
Inpul Langih ko Wikkh Ratio for Ressrooms 280 ‘Kmquummhmm
apace and the laboratory
Catsylate Rirooms Langth 2133 L] [ 681554 mm
Cakubia Reytrooma Wigth 1118 g L 3407 7T mm }_
Input Langth fa Width Ratio for Other Rooma 150 ‘Should be squal to the faios for the control
room and sforage room
Calcutste Otties Roome Length 150 n #nw mm
Calcaisia Other Rooms Viioth 1000 n 3648 00 mm
Caiculations for Each 5ide of the Hatway
Caicuiate Cther Sraces Length 1752 n U] )
Calcusate OBis Gpaces Vit (] n 908354 ™
Input Heltwey Width 6.00 n 182480 mm Typicaly 4 1o B feat
Caleusate Halvoy Longth [ " 0883 54 mm
Calcuizte Hamway Areo 16150 |8t 1563 m2
s
T - Process Pipe 3ing
Number of Actie RO Traina (for pipe sizing) 500 s
‘Number of Standby RO Traina 100 O
Total Number of RO Trains {for pipe quaniity) (1] O
Number of Rows of RO Skids 1.00 O
Number of RO Skids por Row 800 O
Ewmwrm 180 mod a0l L
778] Permests Fiow tor 131 Stage Vetasha per Traln 2 mod 477 MU
Permeste Flow for 2nd Siage Vessels per Train 54 mod 204 MU
Pormeste Flow for 3rd Slage Vessels per Train 0 mod 000 MU
781} Permeste Rocovery 5 B
Number of Equal Flow Castridge Filters inalalied (inchading standby) 000 s
|78 [ Wumber of Exual Flow Bypess Slend Cariridge Fitlers insialed (inchuding standiy) 0.00 0
[ 754] Total Nomber of RO Sub Traine per Skid 075 O

CCPES Faclities Public_Longview_MINTFARM_Sodiumaluminate
BWRO BWRO_CPES
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Number of 121 Slage Sub Traics per Skid

Number of 20d Stage Sub Trains per Skid

Numbet of 3d Stage Sub Traine per Skid

Number of Veussla Being Claaned sf Once
Caicuinte Total Permeate Flow

Calculate Tolsl Permeate Flow per Row of RO Skide
Calcutate Tolal Fesdwater Flow

Caleulate Total Fesdweter Flow par Row of RO Skide
Catcuiate Feadwater Flow for 15t Stage Vestels per Train
Calculate Feudwater Flow for 2st Stage Vesses per Train
Calculate Feadwater Flow for 3rd Siage Vessels per Train
Calulate Brine Flow Out of 1a1 Siage Vessals per Train
Calculate Brine Flow Oul of Znd Stage Vessels par Train
Calculate Brine Flow Out of 3t Stage Vessela par Traln
Cakuiate Cartridge Flter Flow per Fiter

Cloaning Solution Flow Rate for 8° Elements
Cartridge Fiters inchuded? (="Yes", O="No)

Bypass Blend Flow

Pipe Name

Influent
Infivent
Flktrnion Effusat
Filration EMusnt Header
Inflent

D Discha
Infient ]
R
R Influant Latera!

"
Sub Lasiersl  nd
Influent Skid Sub
1t

verse
Pressure
Pressurs
loverss
ovens
overse

Brine Skid Sub
Brine Skid Sub

[
Grine Lalers!
Brine.

Tt

Latera)
Pormesis o Flush Tank

Buiking Width Dimensions
Main Process Cavtridge Fiker Vessel Length

Cleat Disiance Around Cariridge Filers

CiP Cartridge Filler Vasssl WidthDiameler

Rok-Up Door With Between CF sd RO

Longth of High Pressure Pump

Clasr Distance Between HPP and ERU

Energy Racovery Ui Wicth

Cloar Distance Batween ERU snd RO Train

Clear Distance Between inferstasge Boostar Pump and RO Train

Clear Disiance between CIP Tank and Buikiing Wall on the Side with Access lo Supersacks.

‘Common Access Platiorm Width la CiP Tank(s)
Cleaning Pump Width

Cloas Distance Around Cartridge Fiters
Claas Distance from Membrane Train to Wall (Feed Pump Side)
Cloar Distance from Mombrane Train lo Well (Feed Pump Side)
Cloas Disiance from Membrane Train 1o Wall (ERD Side)
Distance from Feed Pump o Busiding Wal
Dt Mbwar Train
Disiance from Lasz RO Train fo Buikding Wall
Mizer Langth
Train Langth
Recovery Unk Length
Distance Between Membrane Traine
of High Pressurs Pump
Purmp Langth
Process Cactridge Fier Vessel Width
Canidge Fiter Vessel LangthvDiameler
Shid Langth
Tank Length
Distance Between Flushing & Neutrakzation Tanks
Distance Around Flushing, Permeste Transter, & Neutralzation Pumpe
Pump With
Tranafer Pump Width
hilter Langth
T

Langth

Tank Langth

Pump Width
Transfer Pump Width
Sokion Tenk Width

Height
Height
Iniet Above Floot

Above Floor
i~ Lateral Above Fioor

Header Above Floor
Above Floor

an

s
1400

4187
2500

400
800
800

500
n
1.0
1200
.4n
0.0
7.0
796
000
a0

000
10.00
10.00
1000
400
1000

200
217

i
in

1"
A1

23333z aasszszzaad

a3z aas

3353333 3aasssasazssaaanananns

433444 qdd48844°°°°

Flow, mgd mnv»eay;.ruwunylm
or

0.00
o00
000
o.

1200

2.

240
240

240
14

240
114
0.

114

EWRO BWRO CPES

3407

138

§ SEEEEEEEEELE

Unht (Engtish)

|
E

©2015CHIM
Al Righta R

129885
LT
1068 40
426720

91440
000
000

91440

1452800
762000

12190
84
440

1828.80
24.70

365760
103542

s1z1.80

242726
000
0.00

000
048.00
w4200
04800
121920
304200
w340

a0
21020

000
243040
860 40
1094 88
1088 40
1088 40
762000
3657.80
4304
LILE )
(118 44}

33333339333 333%23333333383333

3333333

I HE

<]
g

i

g g
d 33

2¥§33333%

E5gee2Eeed

$§532332232838)s

FHEERE

i

Inpat Veloctty

Unit {Matric)

33

33
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w7

a7
MM

)
Solution Return Above Floor
Hesder 10 Flush Tank Above Floor
‘averss Osmosis influent Line Above Floor
Caftridge Fiter
PumpDisc  Header Above Floor
Tank
Process Filter Hoight
Tenk

Number of Pressurs Vessels Stacked In Vertical Position per Train {sach)
Number of Pressure Vessals Stacked in Horizoniel Position per Subtrain (sach)
Hortzonis Distance Betwesn Pressure Vessel Centerlines in Train
Outside Diameter of Pressure Vessel
Subtrasin Header snd Ceniertine of Firs! Prassurs:

Clear Distance between Membrane Subtrains in & Row
Mermbrane Train Widih
Membrane Subtrain Width
Membrane Train Length
Floor Lovwes! Pressurs Vessel in Subtrain

Vertical Diatance Between Pressure Vessel Conteriines in Subtrain
Membrane Train Height

Electrica) Room Dimensions

Cloar Dlatence from Wall o MCC

MCC Langth

Cloar Distance between MCC and Small AFD's
Small AFD Langth

Clear Distance between Small AFDYs snd Larpe AFD's

Large AFD

Cloar Distance between Lerpe AFD's end

Cless Distance from Swikchgess fo
Langth
Claar Distance behind Wides! Electrical Equipment
Largest Dapth of Electrical
Claar Distance in Front of Electrical Equipment

E [PMENT SUMMARY:

Transfer

Sodium EDTA Active Transfer Pump
Sodium EDTA Standby Transfer Pump

3
Othes Chemical 3 Standby Transier Pump
Other Chernical 4 Acitve Transier Pump
Other Chemical 4 Standty Tranzter Pump
Devices  wboc

Flushing Tanks.
Cleaning Solution Tanks
Dry Chemicala Sohution Preperation Tenks

Subturic Ackd
Hydrochloric Acid
Scale Inhiblior

Other Chemical 1

Other Chemical 2

Hydrochioric Acid
Sodium EDTA
Other Chemical 3

Other Chemics! 4

Acid

Dry Chemicals Misars
B b
<P Chibers
e
ELECTRICAL EQUIPMENT RQOM SIZING MODEL:

CPES Faciktios Public_Longview_MINTFARM_Sodiumsiuminate
BWRO BWRO_CPES

200
nar
100

000
300
1000
LI
208
900

000
100
000

000
100
200
a00

200

100
0.00
100
0.00
000

a0

BWRO BWRO_CPES

B
515188
000

@ies
000
(1]

652219
109924
a0
00
04000

509 80
58874
@

asaew

91440
14328 80
274320
214320
67058

20
451983

s23maassa>
2
&

»
n
1000
[T}
L1
000
038
aoo
£
000
000
000
000
]
FRP {FRP, Poiysthylens, Phenciic
FRP {FRP. Polystilene, Phenolic
R (FRP, Pojysthyiens, Phencila
me (FRP, Polysthylene. Phanclc
pLs (FRP, Polystiniene, Phenolic
s
ALS (FRP, Polyethyiens, Phenciic
FRP (FRP, Polyothyiene, Phancic
FRP (FRP, Polyethyiens, Phenoks
FRP (FRP, Polystinjlane, Phenciic
Lined
FRP (FRP, Polyetiyiena, Phenciic
Uned
PLS {FRP, Polyatilens, Phenolic
FRP (FRP, Polysttylene, Phenclic
FRP (FRP, Polyethylene, Phenciia
FRP (FRP, Polyattryiene, Phenoiic
s
000
388 hw per
aach
209213 BTUMN
h
HP per Esch AFT's Required?

©2015 CHZMHILL, Inc.
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33333333338333333

33 33333 333

1333333333331

000
200
300

MCC Spaces for Motor  MCC Spaces for AFD's less

Btanters

efefedesaiane 52 85038 §332 vasseevanenisfl,e

150
150

than 80hp)

1728
1890
000

n4a

500
1400
16.00
1800

16.00

(1]
14.00
18.00
11.00

1.0

MCC Spaces for Braskers

1200
1.00
000

17.00

1400
1000
1000
10.00

1000

800
1000
1300
1200

1200

Total MCC Spaces.
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1221 PM
]
F Actve.
Pressure. Foed
Boosler
s
T
Pormesie Transler
Rec
‘ecieculation
T
ion Active
Chermicale
Sufuric  id
Sulfuric Acki S
ioric Acld
Inhiblor Active
Scale Inhi
Other a1 Acive
a1
2
Other 2
ranaler
T
Acid
Acid Transter
Sodium A Acive Transter
Lkl ramler
o3
"4
'L T
Tank Mzers.
Moen
Totsl Connecied Losd

Clear Distance from Walt lo MCC (1)

Claer Distance betwoen MCC end Small AFTrs ()
Cloat Distance between Smail AFTTs snd Large AFD's ()
Clear Distance between Lurge AFD's and Switchgear ()
Cloas Distance from Switchgear 1o Contingency Length (1)

Clear Distance behind Wides! Electrical Equipment (1)
Cloar Diatance in Fron of Electrical Equipment

Contingency Langth ()

1

FACILITY DIMENSION CALCULATIONS FOR GHEMICAL
Ri s

] for Chemical u

Logic Tests (17 Yes, e No

s “Other” Chemical Used for Pretreatment? (1= Yes 0= No)
o this Chemical Feed Inciuded for Pratrestment?
s the Method of Deltvery “Tank Truck?

s Chomical Facitty Coversd? (1= Yeu, 0 = No)
Number of Bulk Taoks (each)
Dismeter of Bulk Tank ()

Height of Btk Tank (M)

Volume of Esch Bulk Tank (gallons)

Butk Tank Materiel

Longth of Mochle  ank Truck) M)

Length of Module (Tole) (M)

Length of Macule (Drum) ()

Wit of Module (Tank Truck) ()

Width of Module (Tote) (f)

Width of Module (Drum) (M)

Arvs of Module (SF}

Number of Butk Tanky (eech)
Diameder of Bulk Tank ()

Vokume of Esch Bulk Tank (gallons)

Buih Tank Material

Total Number of Malering Pumps (Pratrestment)
Containment Wal Height (Fest)

Siab and Containment Wel

Inpul Slah on Grade Thivknesa

Siab on Grade Thickness

Room Overall Bulding Dimensions. (including Corridor):
otal Chemical Room Covered Length
otal Chemical Room Covered Width (fos purposes of caiculating Excavetion)
cisl Chemical Room Covered Arsa
Estimating Caleculations for Chemical Room (Dry CiP Chemicals)

Tests (*1° = Yos, V= Noj.
Chemical Usad for CIP? (1 = Yos. 0 = Noj
Chemical s Used. Which Chemical Doss # Replace for CP? {0 = Replaced

Chemicsl Feed System Included for CiP?
Method of Delivery “Truck™?
Mathod of “Supet Sack?

3 Faciltien Public_Longriew MNTFARM_Sediumaiumingte
OBWRO_CPES

BWRO BWRO CPES

348 You
835 Yoo
k) You
201 You
0 You
1000 -
000 You
000 -
€000 You
£0.00
000
50
5000
100
000
000
1.00
00
000
00
000
000
»
000
a
0
0%
000
0
a0
o0
)
200
000
9129
2
100
200
.08
00
Hydeochioric Scala Inhibltor
[ 0
0 1
1 1
1 1
0 1
10.00 1000
1400 1600
a5 9400 30
ALS FRP
000 1800
000 000
000 (1.}
000 3100
000 000
000 000
000 55800
000 100
L1 1000
000 7385778
P FRP
[T 200
(1. e
n 0480
n 2080
n EoX )
" 20320
n 1260180
n (1]
o a0
" 12801 60
n 11887.20
n 14830 40
n 171800
n 83020
o 18210
L] 12801.60
n 11887.20
o 182 10
Trsodium  Sodium Tripolyphosphate

©2015 CHZMHILL. Ino
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00
000

200

a0

30

RY

400

1000

Other Pretrastment  Othar Pratrestment Chemical

233333 233 33313

233

1000
1800
$400 30

000 2500
0.00 500
2 1000
] 2
ao 2
4 o0
000 [
0 [
000 2
0o 200
000 °
000
000 000
000 000
0.00 0.
000 000
000
000 0
00 000
000
000 [
. 000
0 [
000 000
3 ao0
000 000
a 00
000 00
(] 000
[ 000
o 00
000 000
000 000
000 o0
2] 000
[ 000
w00 000
Clear Distance between wall
and MCC
Cloas Distance between MCC
snd Small AFD
and
Cleat Distance between Large
AFD snd
Cleat Distance
‘Switchgesr and Contingency
Cleat Disiance behind
Switchgest (f thers s no
Switchgear this distance wil be
Cleat Distance in froni of
E
Contingency length
Wiersisnosmic this diatance will be Zara.
°
°
1
1
0
10.00
1800
9400 30
FRP
[T
000
000
000
000
000
0o
L]
000
000
FAP
(L]
(1]
Model based on &*
Model based on &°
Asaumes contidor Is coversd
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the Method of Deiivery 7
Chemical Facifty Coversd? {1 = Yes 0= No)
Scenaria:
of Module Sikos (1)
of Module

Scensrio:
of Module (1)
of Module (M
& -
of Module ()
of Module (M}
of Selocted Module ()
of Seleciad Module (1)
of Module (SF)
and Buliding Wall
on Grade Thickness
on Grade Thickness
Wall Thiciness
Wl Thickness
Hoom Oversil Sleb nd Buiding kmensions
ctal Chemical Room Length
otsl Chemical Room Wicth (for purposes of calo Excavation)

Total Chemical Room Covered Width (for purposes of caiculsting Ercavation)
Total Chamical Room Coversd Area

i Chemical Room (Liguid CIP

Tealz ‘= Yoe, D" Noj):
s "Other” Chemical Used for CiP7 (1 @ Yes 0= Noj

M "Other" Chamical is Used, Which Chamical Doss #f Replace for CiP? (0 = Repleced

fa this Chemicel Feed §  Included for CIP7
a the Method of Tank Truck?
ta Chamical Faciity Covered? (1 = Yes, 0 » No
Sumbes of Bulk Tanks (sech)
Olameter of Sutk Tank
Heig of Bulk Tank (1)
Volume of Esch Bulk Tank (gaions)
Buk Tank Material

of Modube (Tank Truck) (M)

Width of Module (Tank Truck) (M)
Width of Module (Tole)

With of Module (Drum) (1)
Area of Madule (S
Number of Bulk Tenks (esch)
Diameder of Bulk Tank ()
Volume of Each Bufk Tenk (galions)
Butk Tank Moterial

Total Number of Pumps (CiP)
Containment Well (Foat)
Slab and Containment Wal

Slab on Grade Thickness

Sleb on Grade Thickness
Containmant Wall Thickness
Contsinment Wall Thickness
Chemical Room Corridor
Chemical Room Corridor
Chemicsl Room Corridor Width
Chemical Room Corridor Arss

Tolsl Chemical Room Coversd Width (for of calc Excavation}

COST TABLE FOR TANKS & PUMPS:
Tanks (instsied Cost per Galon)

FRP

Polystintene (PE)
Phenciic Linad Stasl (PLS)
Chemical Fead Pumps (Cos! per Each}

Cariridge Fitera Arsa Dimensions.
Cariridge Fier Row Width
Fiter Row Length
Number of Rows of Fiter
InletOulet on Same Trench?

Fitter inle/Outiet Pipe Trench Caiculatiors
Trench Width
Trench
Trench Depth

Membeane Skids Aras Length
Humbes of Rows of Membrane Skids
Number of Membrane Skids per Row
Membrane Skids Row Wikt
Membrane Skids Row Langth

CIP Syatem Ares
0l CP Tanks

Cariridge Fiters Arsa Langth
Cartridge Flters Area Wiy
Castridge Filers Arsa.

Electrical Room
Elecirical Room Width
Electrical Room Area

CIP Arva Langth
CIP Arsa Width
CP Aren

CPES Faciltios Public_Longriew_ MINTFARM_Sodkumaluminate
BWRO BWRO_CPES

-

©0

000
0.00

200
1800

200
10.00
51200

80.00
18.00
88.00
200

200,00
8000

16.00
1280 00

Sodium Hydrokie

000
2200

252.00
000
a0
000

1.0
"7

ors
L1
o87

4500

4500

51.00
3000

135000

4500

1350 00
Unit Cost

L1.J
000
1050

100

00
87.67
1200

You

200
100

200
167
87

000
148
000

4464
2008
29052

4010
4200
185228

e

o
7148

=255

P

23>

pa22322 pam 2xay

>3

2400

000
0.00
000

1000
1400
222528

BWRO BWROQ_CPES

2400
200

2400
800
192.00

2800
2020

2438400
487680
2021280
s1cs.e0
83820
1892

24384.00
4ate0
192

Sodium EDTA

100
4n

304.90
2800
2320
20320

1371600
000
am

171800
914400
15544.80
10972.80
83820
12542

1nne00
914400
12542

25
a0

244
000
320

uu
704 08

000
748
000

an
812
822

1222
1280
172.08
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239 233333 #3313

233 233333 233 3333

3

3233 3aa z332

333

2400
1200

o000

000
2400
1200
28800

1200
11.00

530029

Acid ¥

CFTL
CFTD

CFAL

TERL
TERW

CIPAL

Model besed on 9°

Model bessd on &*

Model based on 9°

Model besed on 8*

Assumes corridor is coversd

Sama se process. trench
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47097
1221

Pratrestment Liquid Chemicels Arse
1P Liquid Chermicais Area

P Chemicals Aree

Chemical Neulrailzation System Ares
Plushing System and Permeste Transter Ares
Piol Skid Arva

Other Arees Longth

Other Arses Width

Othes Arson Arse

Tolal Buikding Ares

Slab Arees
Mecbrane Buikiing Ares

CIP System Arve
Cartridge Flier Ares.

Electrical Room Ares

CiP Liquid Chemicals Ares Length
1P Liquid Chemicals Area Width
CiP Liquid Chemicals Arsa

CiP Dry Chamicals Area Length
CIP Ory Chemicals Area Width
1P Ory Chemicals Area

Chemical Neutrslization System Area Langth
Chemical Neutrsiization System Arsa Width
Chemical Neutralization System Arsa

Flushing Systern and Permeste Transter Arss Length
Fluahing ond Pormaste Transter Arsa Wicth
Flushing System snd Permeste Transier Arsa

Pilot Skid Area Length
Pilot Skid Area Wiith
Pilot Skid Area

Tolal Siab Area

Aress and Excavation
Membrane Arsa Siab on Grade Length
Mambrane Arsa Slab on Grade Width
Mambrane Arsa Siab on Grade Area

CIP Systern Area Slab on Grade Length
CIP System Arsa Sleb on Grade Width
CIP System Buiking Sisb on Grade Arse

Cartridge Fiter Ares Siab on Grade Length
Cartridge Filier Area Slab on Grade With
Cartridge Fiser Buliding Siab on Grade Arsa

Electrical Room Siab on Geade Length
Electrical Room Slsb on Grade Width
Elecirical Room Slab on Grade Ares N

Pretrestment Liquid Chemicais Ares Slab on Grade Length
Pratreatment Liquid Chemicals Area Stab on Grade Width
Pratrestmant Liquid Chemicals Ares Siab on Grade Area

CIP Liquid Chemicals Ares Sisb on Grade Length
CIP Liquid Chemicsis Area Siab on Grade Width
CIP Liquid Chemicals Arsa Siab on Grade Ares

CIP Dry Chemicals Area Siab on Grade Length
CIP Dry Chernicals Ares Sish on Grade Width
CiP Dry Chemicals Ares Slab on Grade Ares

Chemical Neutralization System Area Siab on Grade Length
Chemical System Arsa Siab
Chemical Neutralization System Arsa Slab on Grade Ares

Flushing System snd Permeate Transfer Ares Siab on Grade Length

Flushing System and Permeate Transfer Ares Siab on Grade Width
Flushing System snd Permeate Transier Ares Siab on Grade Ares

Pilot Skid Area Sleb on Grede Lengih
Piict Skid Area Slab on Grade Width
Pilot Skid Area Slab on Grade Arse

Othes Assas Slab on Grade Length
Other Arees Siab on Grade Width
Othar Aress Slab on Grade Arse

Total Sieb on Grade Area

Input Sieb on Grade Thickness
Sieb on Grade Thickness
tnput Overemsavetion Dopth

Process Bulding Excavetion Depth
Electrical Room Excavation Depth

Pipe Trench Excavation epth

Inpul Cutback Slope

Inpu Equipment Pad Thicknesa

Input Cvermical Bubt Siorage Pad Thickness

Pipe Tranches.

Mambrane Pie Trench:
Trench Length

Width

Depth

Input Trench Wall Thickness
Tranch Wall Thickness

Inpul Bulkding Walt Thickness
Buiding Wak Thickness

SITEWORK
Membxsne Arsa!

CPES Facitios Public_Longview_MNTFARM_Sodiumaluminste
BWRO BWRO_CPES

1350.00

1260.00

128201

1730728

4200

292

102997

4200
3600
183200

4500
.00
135000

80.00
1800
1280 00

1000
800
453.00

31.00
300
961.00

18821.22

1800
ner
ann

4410

w2848

400
04
18

s
2408
una

4400
400
1978

4900
00
1668 00

400
400
1800

2200
30.00
85000

3500
3500
122500

4184
838
1588.02

18410 40

1058
160
100

11200
1300
250

100
1200
100

=3 a3

axasgaa>

BWRO BWRO _CPES

15218
12542
1092
om
4348
8028

1208258
9063 54
19.18

1607.90

T8
17208
492
LT

12801.00
11887.20
15218

13n8 00
9144.00
125.42

24384 00
4878 80
11892

54808 40
™m0
44

$442.80
9448 50
8928

1534 87

3B
2184
ma

1344
102
188 45

122
sa7
1052

1483
10883

o2
LEXTY
3z

1404
103
13478

580
6.10
154 08

122
22
149

e
9.14
6132

wer
war
man

RER )
11.08
147.42

171038

304.80

809 80
809.60
3200 40

0400
Haae

313780
3962 40
2580 80
30490

30490
30480

Ust  guanttymmetrer  UnitMetri)
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Structurs! Backfi
Backfitl
Excess
Usguid Chemicals Area:

Imported Structursl Back
Native Backfil
Haul Excoss
CiP Liquid Chemicals Area
Excavation
Imported Structural Backfil
Native Backfil
Haul Excons
G Chemicals Ares
Excavation
Inported Structursl Backfit
Native Bacty
Haul Excoss
Chemicai Nautralizetion System Area
Excavetion
Imported Structursl Seckfl
Native Backfil
Haul Excess

ond Permeste Tranater Arsa:
Excavetion
imporied Structural Backfid
Native Backfidl
Houl Exsens
Plict Skid Arsa
Excavation
Imported Structursl Backi
Native Backfil
Haul Excess
Other Arses.
Excavation
imported Structural Backil
Native Backfis
Heul Exess
Alowance for Mic Rems
Subtotsi

CONCRETE

Siab on Grade:

Process Building

Tranch Walls

Cartridge Fitters and Meentrane Pipe Tranch
Pade

Pumps.
Proasure Memirane Feed Pumpe (Activa)
High Pressiure Membrane Feed

Pormonte Trentter Pumps (Standin)
Solution Recirculetion Pump (Active)
Solution Reckculation Pump (

Uiquid CIF Chemical Transier Pumps
Sodium Hydruzide Active Transfer Pump
Sodium Standby Transfer Pump
Fiydrochioric Ackd Active Tranates Pump
Hydrochloric Ackd Stendby Transfer Pump
Sodium EDTA Active Transter Pump
Sodium EDTA Transler Pump
Other Chemical 3 Active Transter Pump
Other Chomical 3 Stendby Transles Pump
Other Chemical 4 Active Transter Pump
Other Chemical 4 Standby Transfer Pump
Tanks:

Protrestment Chemicals Butk Storsge Tenks
Sutturic Azid
Hydrochloric Acid
Scale Inhiblior
Other Chernicel 1
Other Chemical 2
Uquid CIP Chemicals Bulk Siorage Tenks
Sodium Hydrozide
Hydrochlonc Acid
Sodium EOTA
Other Chemical 3
Other Chemical 4
Preireatment Chemicals Contpinment Area Wala
Suluric Ackd
Hhydrochboric Ackd
Scale Inhibitor
Othor Chemical 1
Other Chomical 2
CIP Chemicals Contsinmant Arsa Walls

CPES Facililies Public_Longview MINTFARM Sodiumaluminsie
BWRO BWRO_CPES

180285
124

e
82508

190.71
15028
2002
1me

178

21
103

1528
L kel
18.18
9912

10828
14052
1w
188 47

15387
1234

1244
14049

16526
12444
an

14218

I

118
154

67.70
489
1158
5814

1605
90.74
1558
10350

18158
1754
1mn
1mn

52187

TOS82

1.00
100
0.00
000
100
100
aco
000
o000
000

0.00
000
o000
o00
000

a1
nn2

1710
000
am

000
o0
(2%}
000
000

22929 2292 22992 2292 22929 2292 2222 22

229299 999299 2229292 2 292 2292299929929 2222299292292 2222222222222

122553
[ -2}
541
[~1 -3

14581
naps
3R
13050

1340
a4
551
T80

au

1238
™

14240
11202
18.42
12128

12147
435
1410
w231

12838
5.14
1787
10888

254
09

11

$178
3738

an

o2
&3
1"es
R AG)

1887
0287
1358
10228

521.32

nn

0
015
110
02

004
(1]
o0
oz
o2
2000

(2]
ore
00
a0

o
a00

3w
1818
0
1288

1308
000
847
000
000

128
000
oo

481
000
L1
000
000
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2222 23222 2332 2222 2222 2222 2222 za2E 2223 &

aai22 23322 @22de 23y 2zaa2p222i zappaaiaa zg@iaiadazEel

2424

$101
$8.07
s1an
] $7.22
3 .50 R

1838 s

3 3
u 1 7

180 s

$8.38 1
3704

$
4810 $s

7 $t

L L

700 $11

838 m
saa10 3
$1.00 $

.80
700

38
348.10

8
L 8.
780 $
780 $1.
$121.381 48,
27

538831

s704.01

35031 835

3358.31 "2
s35031 s12

538437 s

335831

358.31
s358.31 8,

335831
35631 35091

235631 8.
$158.31
s3se.t 831
335431
335031

535031
s358.31

35831
33563

3857 80
85780
3557 80
3587 88
557 50
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vazo1?
221mM

Sodium Hydroude
Noric Ackd

Sodium EDTA

Othves Charnical 3

Ottver Chomical 4

Allowance for Misc Bems.

Subtotal

MASONRY
CMU Buiiding Over Membrane and Other Covered Aress.

EQUIPMENT
Equipment Purchase Pricas (Instakietion Cost is NOT inciuded):
Reverse Oumosis Train:

Skids & Manifold Piping

Proasura Vessels (for 18 inch membranes)
Membeane Elements (18 inches in dlemeter)
Cartridge Fitlers (0 gpm)

Bypass Blend Cartridge Flters (0 gpm)
CIP Cartridge Fiters (960 gpm)

Pressure Membrane Feed wac
Pressure Membrane Feed sach
intiers  Boosler ctve 1 sech
Booster [t 1 each
10 exch
s 10 each
Permeste Traneler 0 sach
Permeaie Transter each
Solution Recirculation 80 each
Solution Recirculation 80  each
Chemicala Transter TActive each
Chermicels Neutralization sach
S Chemicaks Neutralization 50 each
Protraetment
Sulluric Acid Active 1 each
Sufurie Acid 1 esch
hloric Acid Actve sach
Mloric Acid § sach
Scate Inhibitor Active 1 eech
Scale Inhibitor 5 1 each
Ottver Chamical 1 Activa oach
Other Chamical 1 each
Other Chemical 2 Active sach
Other Chemical 2 0 each
CiP Chemical Transfer
Sodium Active Transier oach
Sodium Tearater oach
hloric Acid Active Transter sach
i Traoater sach
Sodium DTA T 4 each
E oach
213 Actve [
E) T each
4 Active L)

Other « Tronsfer each
Energy Recovery Davices (Turbochergern:

Turbocharges for infersisge Pressure Boos! (Active) (0 hp sech)
Turbocharges for intersiage Pressurs Boos! (Standty) (0 hp sech)
Tanka

Flushing Tenks (12902 galons sach)

Clesning Soiution Tanks 10534 gations esch}

Dry Chemicals Solution Preparation Tanka (0 pallons sech)
Neutralization Tanks (32037 gallons each)
Pretrastment Chamicela Bulk Storsge Tenks

Sulfuric Ackd (578 gations sach)
Hydrochioric Ackd (8225 gallons sach)

Hydrochloric Acid (3225 galions sech)
Sodium EDTA (15887 gellons sech)
Other Chemical 3 (9306 galans sach)
Other Chemical 4 (9306 galions sech)
Dry C1P Chemicals Bulk Siorage Sios
Cttric Ackd (U ¢t each)

Trisodkum Phosphate (0 cf sach)
Sodium Tripolyphosphate (0 cf each)
Other Chemical 5 (0 ¢f sach)

Mezers.

Static Mizer
C#P Tank Mizers (13 hp each)
Ory Chamicals Mizsrs (G hp each}
Healers & Chiflers
kw  eec
Hester b
3 BTuM

E Inatafiation Factor:

E Inslaktation Factor (Defaull = 20% * Equipment Purchase Price)
for Miac tlerms.

Vaiva Actuatory (Electric)
Vaive Actuators (Preumatic)

Discharge Pressure Switch

Swaich

_tongrew MINTFARM Sodiumehumingle
£

BWRO BWRO_CPES

c >} E [}
20 cY 188 5387 60
000 cyY L1 m3 88180
1237 cyY LT m3 1857 80
000 oy 000 m3 $881.80
000 cY 000 m3 388750
LY 334,014,
17307.2% 1607 90
17307.25 1607.50
1458.00 sases
a00 $1472.00
10% 3139678
700 3348018
00 sHL1e
100 AT
10% sa8272
LI} s (13
200 EA sto 81289
28200 EA 1360030
000 EA 781343
oo EA 1214
100 EA 33672128
500 EA 117083128
100 EA 117883438
s00 EA s28 31083
100 EA s 01093
1.00 EA 58 44350
100 EA 38 4an5e
000 EA s
000 EA 3
100 EA 33321201
100 EA s 2z01
L1 EA s 8827
20 EA so.00
1.00 EA 12.00
1.00 EA ST 148
100 EA ST 0148
000 EA STHTAS
000 EA ST1.48
100 EA 5709148
100 EA T84S
000 EA ST 99148
000 EA ST
000 EA STH1.45
000 EA 3799148
100 EA 20 180.20
000 EA s2ar8021
(1] EA $20 10.27
o000 EA 52 6wz
100 [
000 .
L)
000 . z
000 77
000 EA 58 20149
oo EA 1 TE
100 EA 08477
200 EA 307
000 EA 51 48
200 EA 381,55200
100 EA 3481
L EA 49,4104
10 EA $17,76287
000 EA s1710207
000 EA RLrALLY 1
000 EA sa.00
000 EA ra104
1.00 EA 328437.22
000 EA s17.608.17
000 EA $17.008.17
000 sa.00
000 50.00
000 $0.00
000 $0.00
@00 006
200 13
0.00 66
400 [T
000
$5927.2%
$5.9272%0
0 58,584 53
& $4,007,18
o $4,007.14
18
L
L}
L]
1
1 3844521
s100.77
5202298
32714
wITE
1z,

iz}
33887

©2015 CHIM HLL. Inc.
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17151
$360,1

270
27107

$124
4,
3
3153973
24
4

N

3211481
$389
$1.038,

$59.712
3883.17
nre

$134
32081

33212
3221

$7.991
7o

$7.901
$7.091

121

33458

7

31109,
S8
n

340,11
$2.

3t
31
s

Equipment Purchase Prics

Equipment Installstion Pactor
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of Anslog 1O Counts
o VO Counts
of Local Panels
oPLCe

for Misc Rems.

< Monorsil Holat for Supersacks
Sysiem Hoisl Rail

Crane Rail
for Misc ttems

WE

Plpa:

Castridge Filtration inffuent Hesder (CFH,  Inch. FRP)

Cartrcige Fitration influent Lsters! (CFL, 0 nch. FRP)
Fltraition Efuend Lateral (CFEL, 0 inch, FRP)

Cartridge Filtration Effwent Hesdes (CFEH. 0 inch, FRF)

Reverse Oumosia influeni Dump Hesder (ROIOH. 30 inch, FRP)

Reverse Osmosia infuent Hesder (ROM, 30 lnch, FRP)

High Pressure Pump Suction . 10 inch, FRF)

High Pressure Pump Disc (HPPO, 10 inch, Duplex 55T}

Low Pressure Brine Outiel (ERD Discharge) (LPBRO. 8 inch. Duplex $3T)

Reverss Oumosis Influend Lateral (1at ) (ROR1, 12 Inch, Duplex SST)
Reversa Osmosia influeni Lateral (2nd } (ROI2, 8 inch, Duplex 55T)
Reverss Osmosie Influent Lateral (3rd {ROL3, 0 inch, Duplex 55T)

Raverse Osmosh Influeni Skid Sub Latersd (131 Stage) (ROISLY, 12 inch, Duplex 5ST)
Reverse Oumoals influent Siid Sub Laters! (2nd Stage) (ROISLZ, & inch, Duplex S5T)
Reverse Osmosis influsnt Skid Sub Lateral (3d Stage) (ROISLI, 0 knch Duplex SST)

Brine Skid Sub Latersl (184 Stage) (BSL1, 10 lnch, Duplex SST)
Brine Skid Sub Lateral (2nd Stage) (B5L2, 8 inch, Duplex SST)
Brine Skid Sub Lateral (3rd Siage) (BSK3, ¢ inch. Duplex 5§

Brine Latersl (13t Stage {BL, 10inch, £57)
Brine Latersl {2nd Stage} (BL2, 8lnch, 55T
Beine Lalers! (3rd Stage) (BL3, Olnch, ssn
Brine Hosder (B4, 16 inch, Dupiex

Permeate Laters! (11 ) (PL1. 10 Inch, FRF)

Pormests Latersl (2nd Sisge (PL2, 8 Inch, FRF)
Pormests Latersl (3:d Stage) {PL3, Oinch, FRP)
Porments Header 1o Flush Tank (PHFT, 24inch, FRP}
Cleaning Solution Pump Suction Hesder (CSPSH, 10 inch. FRP)
Cleaning Solution Pump Suction Latersl (CSPSL. 10 inch, FRP}
Sokution Pump Discharge Laisrst (CSPDL, 10 inch, FRP)
Sobution Discharge Header (CSPDH, 10inch, FRP)
Solution R % CSPR. 10lnch FRF)
Cloaning Solution Fittration influent Latersé (CSCFIL. 10 inch FRP)
storsl (CSCFEL. 10inch FRP)
Cleaning Solution Header (CSSH, 10inch, FRP)
Cleaning Sokution Supply Latersi (CSSL, 10 Inch, FRP)
Bring Cleaning Solution Retum Hesder (BCSRH. 10 inch, FRP)
Brine ‘Solution Retum Lateral (BCSRL. 10 Inch. FRP)
Permeste Clesning Solution Retum Header (PCSRH, 3 lnch. FR
Permeste Cleaning Sokstion Retum Laiersi (PCSRL. 3 inch, FRP)
Permeste Flushing Line {PFL, 10inch,
Blend Cartridge Fiter Influent (BBCFIL, 12 inch, FRP)
Bypess Biand Fier Effuent (BBCFEL, 12 inch, FRP)
Bypess Biend Line (BBL, 12 inch, FRR)
Common Spere  Pressurs Pump Suction  CSHPPS, 0 inch, FRP)
Common Spere High Prassure Pump Discharge (CSHPPD, 0 inch, Duplex 55T)

Flttings:

Canridge Fittration Influeni Meader {CFIM, 0 inch, FRP)
Fittration Influenl Laters) (CFL. Qinch, FRP)
Fitraition Effusnt Latersl Oinch, FRA
Fitration Effuent Heades CFEH, 0inch. FRF}

Reverse Oumoais influent Dump Heeder (ROIDH. 30 inch, FRP)

Reverse Oumosts influent Hoades (RO, 30 inch, FRP)

High Prezaure Pump Suction (HPPS, 10 inch, FRP)

Reverse Osmosis influent Luteral {18! Siage) (ROLIY, 12 inch. 85T}
Reverss Osmosis influent Laters! (2nd Stage) {ROWL2, 8 inch. Duplez SST)
Reverse Osmosia influent Lateral (3rd Stage} (RON3. Dinch Dupier SST)
Reverse Osmosls Infiuent Skid Sub Lateral (131 Stage) (ROISLY, 12inch Duplex SST)

Reverse Camonis influsnt Siid Sub Lateral (2nd Stage} (ROISL2, 8inch Duplex SST)
Reverse Oumosis Influent Skid Sub Laters (3rd Stage) (ROISLY, 0 lach Duplex SST)

Brine Skid Sub Lateral (18l ) (BSL1, 10 inch, Duplex SST)
Brine Skid Sub Lateral (2nd Stage) (8512, 8 inch, Duplex SST)
Brine Skid Sub Laters) {3 Stage) (BSLY, 0 inch, Duplea SST)

Brine Laternd {18t ) (BL1, 10inch, Duplex SST)
Brine Lateral (2nd } (BL2, 8 Inch, Duplex S5T)
Bring Lateral (3rd )} (BL3. 0 inch, Duplex SST)

Brine Hesder (BH, 16 inch, Duplex SST}
Pormeste Laters! {13! Stage) (PL3. 10lnch, FRF)
Pecmests Laters! (2nd Siage) (PL2, 8 inch, FRF)
Permeste Lateral (3nd Stage  (PLD. Oinch. FRPY
Permeste Header 1o Flush Tank (PHFT, 24 lnch, FRP)
Claaning Solution Pump Suction Heades (CSPSH, 10 inch. FRP)
Solution Pump Suction Latersl (CSPSL. 10 Inch. FRP)
Solution Pump Disc  Latersl (CSPOL, 10 inch. FRP)
‘Sohstion Pump Discharge Header {CSPOH, 10 inch, FRP)
Solution PumpR e {CSPR. 10 Inch, FRP)
Solution Cartridge Fitration Influent Lateral {CSCFIL. 10 inch, FRP)
Solution Cartridge Fitration EMfuen Latera! (CSCFEL. 10 inch FRP)
‘Solution Supply Header (CSSH. 10inch, FRF)
Solkution Supply Latersl (CSSL, 10inch, FRF)
Brine Cleaning Soution Retum Header (BCSRH, 10 inch, FRP)
Brine Cleaning Sohution Return Lateral (BCSRL, 10 inct, FRP)
Permests Cleaning Solution Retum Hesder (PCSRH. 3 inch, FRP)
Pormests Cleaning Sokution Retum Laieral (PCSAL. 3 inch, FRP)
Permeste Flushing Line (FFL. 10 inch, FRP)
Biend Cartridge Fitter Influent (BBCFRL, 12 inch, FRP)
Bypass Biend Cartridge Fiter Efluent (BBCFEL, 12 inch, FRP)
Bypass Biend Line (BBL, 12 Inch, FAP)
Common Presturs Pump Suction (CSHPPS. 0lach, FRP}
Common Spars High Pressurs Pump Discharge {CSHPPD, 0 inch, Duplex SST)

Vaives.

Cariridge Fitration influend Header (CFIH, Oinch, )

Cartridige Fitration Infiuend Latersl CFYL, 0 inch. )

Cartridge Finration Effuent Latersl (CFEL, 0 inch.)
Cartridge Fitration Effioent Heeder (CFEH. 0 inch. )

Reversa Osmosia influent Heador {ROIOH, 30 inch, )

Reverse Osmoais influent Hesder (RO, 30inch. )

High Pressure Pump Suction (HPPS. 10inch. )

High Pressure Pump Discharge (HPPD. 10 lach, SST Tefion Lined)

Low Pretaure Brine Outiet (ERD Discharge) (LPBRO. 6 Inch. SST Teflon Lined)

Reverss Osmosis Influent Lateral (161 Stage) (RORL1, 12 inch, SST Teflon Lined)
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‘Reverve Osmosts infiuet Lateral (2nd Siage) (RORZ, 8 inch, 53T Teflon Lined) 600 3569147 334,14
Reversa Gumosls Infiuent Lateral (31d Sitage} (ROR3, 0 inch, SST Teflon Lined) 000 [y
Reverse Osmosls infoend Skad Sub Lateral (121 Stage) (ROILY, 17 inch, ST Tefion 000 50.00]
Lined)
Reverse Gtmosia Infiuet 514 54b Latersl (2nd Stage) (ROISLI, 8 inch, 58T Taflon 000 10.08
Uned)
Reverse Oamouis infiuent Skd Sub Lakeral (3rd Stage) (ROISL3, Oinch, SST Teflon 000 10.00
Brine 519 Sub Lateral (141 Stage) [B5L1. 10 Inch, SST Teflon Lined) [ of
Bine 514 Sub Lateral (Id Slage) (BSLZ, 8 Inch. 55T Teflon Lined) (1] %
Brine 5i6d Sub Luteral (3rd Siage) (BSL3. 0 Inch. 55T Teflon Lined) ] ]
Brine Latecal (101 Stage) (BLT, 10 inch, SST Tefion Lined) ] [T
Brive Lateral (2nd Slage) (BLZ. 8 inch, 557 Teflon Uined) ] 33414
Brive Lateral (3rd Slage) (BLY. 0 inch, SST Teflon Lined) ]
Brine Hoeder (BH. 18 inch, 55T Tefion Lined) 00
Lateral (181 Stage) (PLY. 10 inch,} o0 [T
Latecal (2nd Stege) (PL2, 6inch.) %0 w4950
Permeais Latecal (3rd Stage) (PL3, Oinch,) 500 3o
Permeste Header 1o Flush Tank (PHFT, 24 inch, ) 1.00 $174
Cleaning Solution Pump Suction Header (CSPSH, 10inch, ) .00 7.
Pump Suction Lateral (CSPSL, 10 Inch. ) £ 7
Cieaning Sokution Pump Decharge Latersl (CSPOL. 10 Inch, ) ] 314,
Clearing Solution Pump Discharge Hesder (CSPOH, 10inch, ) ]
Sheaning. [CSPR, 10inch,) 00 $14.449]
“leaning Solution Cartridge Flliration influend Ladersd (CSCFIL. 10 inch, } 1.00 2.
S\eaning Sokiion Cartridge Fifrstion EMfuend Laters) (CSCFEL, 10 inch.) ® 7.
o] Croaning Solution Supply Header (CESH. 10 inch, ) ©
Cleaning Solution Supply Latersl (CSSL. 10 inch. ) ] $4IM
o] Brine Cleaning Solution Retum Hesder (BCSRH, 10 inch. ) 00 5]
gl _Brine Cieaning Soksion Retun Laters) (BCSRL. 10 inch. } €00 4334
Permeste Cleaning Sokution Retum Header (PCSRH, 3 inch.) [T |
Fermvests Cieaning Sokition Return Lateral (PCSAL, 3 Inch, ) [T S
Parmesta Freshing Line (PFL. 10 nch.) 100 1]
3| Bypess Biend Canridge Fikler Infhuerd (BECFR, 12 inch, ) 000
Bypess Biend Cartridge Filler Effuert (BBCFEL, 12 inch.) 000
= Oypess Biend Line (BBL 12 nch.) 100 X
| Common Spars High Pressure Pump Busion (CSHAPS, 0 inch.) 000
Common Spare High Pressure Pump Dicharge (CSHPPD, O inch, 58T Teflon Lined) (L]
& Asowance for Mis Nems ™ 328014
d Subtett 31,450,304
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4017 Liquid Chemical Alsutfate Printed by’
1221 PM
Liquid Chemical Storage & Feed - (Aluminum Sulfate (Alum,
Located in Chemical Building A
Is tha Faciity Storaga Only (no metering pumps|? No YN
QOvenwrite Value
Select Chemical Aluminum Suffata {Alum) Select "Other” from the drop
down kst if using a different
Petcen Aclive Chermical % vitw 40 50% This is the intended feed For Fluoride systems, concentration must
strength to the process. includa tha Available Fluoride lon {AF1)
inputting a value in the yelow concentration Typically 78 2% AFI for 23%
cefl overwrites the cellin as HFA (o g, 23% as HFA x 79.2% AFl =
column "C* 1822% as F)
Actwvg Chemical Form for Dosage Basis A2{S04)3-14H20 Inputting & valus in the yellow
cell averwrites the cell in
cokimn "C*
Buk Chemical Specilic Gravity 134 Inputting a valus in the yellow
cell overwrites the cellin
column "C”
Actrve Ib/gal sokution 542 In/gal 848,48 kg/im3
I | Value Enalishi | Unit (Engiish) | Valye (Metric) Uit {Netric) Red Fisgs Comment
FLOW AND CHEMICAL ADDITION
Appécation #1
1) Minimum fiow to application point 4.00 mgd 1614 MUid Input the flow that the selected dose will ba|
appiedto.
2) Average flow to appiication point 4.00 mgd 15.14 MUd Input the flow that the selacted dose wit be
d to.
3.) Maximum fiow to appicatoin point 12.00 mgd 45.42 MLd Input the flow that the selected dose will be
to.
4.} Minimum chemical addiion 40,00 mgil Input the dosa that comespands to the fow|
input above.
5.) Average chemical addition 40.00 mgh. Inputt the dose that cofresponds to the flow|
6.) Maximum chemical addition 80,060 mgil. Input the dose that corresponds to the flaw|
L above
7} Input Numbar of Equal Simultaneous Appiication Points 1 »
8.} Hours of addion per day 24,00 b Input the tota! number of hours that the
chemical is fed during the day
Application #2
9) Minimum flow to appication pont 0.00 mgd 0.00 ML/d Input the flow that the sefected doss will be|
applied to Enter 0 if Unit Process is not
Included.
10.) Average flew to appiication point 0.00 mgd 0.00 Mud Input the flow thet the selected dose will be|
applied to Enter 0 if Uit Process is not
Ingluded.
11) Mexdmum flow to applicatein paint 0.60 0.00 MUd Input the flow that the selected dose wil be|
applied to Enter 0 if Unit Process is not
12)) Minimum chemical addition 0.00 mgh Input the dose that comespands ta the flow:
13.) Average chemical addition 0.00 mgiL Input the dose that comesponds to the flow|
14) Maxdmum chemical addition 0.00 mg/iL Input tha dose that corresponds to the flow|
[ above
15) Input Number of Equal Simultaneous Application Ponts. [ #
18} Hours of addition per day 0.00 he Input the total number of hours that the
chermical is fed during the d:
Appication #3
17 ) Minimum flow to application point 0.00 mod .00 MLd Inpist the flow that the selected dose will be|
appled to Enter 0 if Unt Process is not
Included.
18.) Average flow to application pont 0.00 mgd 0.00 Mird Input the flow that the selectad doss will be|
applied to, Enter 0 if Unit Process is not
Included.
18} Mmémum fiow to applicatoin point 0.00 mgd 0.00 Mud Input the flow that the sefected dosa will be|
appiied to. Enter 0 if Unit Process is not
Included.
20.) Minimum chamical addtion 0.00 mgiL Inpist the dese that corresponds to the flow|
input above.
21) Average chemical addition 0.00 mgil Input the dose that corresponds to the flow|
i shove.
22.} Maximum chemicai addition a.00 Input the doss that corresponds to the fiow|
z ebove.
23} Input Number of Equal Simultanecus Appication Points [ 1]
24) Hours of addition per dey 0.00 he Input the total number of hours that the
chemical is fed during the day.
CHEMICAL QUANTITIES AND FLOW
Point #1 Chamical Usage
Minmum as “dgry chemical 1334 40 Iid 605 27 kg/d
Average as "dry” chemical 1334 40 thid 60527 kg/d
Miimum as "dry” chemical 8008 40 Ibid 383164 kg/d
Chemical Matoring Ratas per Simutaneously
Ooerating Fump:
Minimum at feed concerniraticn 10 28 geh 3883 ¥
Average ot leed corcentriton 1026 gph 38 82 Uh
Mai atfead 6155 geh 23258 Uh
Calcutate Chamical Metenng Pump Flow Tuindown 6.00 1 Should be < 20:1, If 2 20 1, proceed with
caution.
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/ 7272 /3
Whols Plamt Chemical Usage for Storage Caics:
Mirmum 1334 40 bid 605 27 kgid
Average 1334 40 bid 80527 kg/d
Maxim m 8008 40 b/d 363184 kg/d
Max Flaw Avernge Dose Daly Usage 4003 20 bid
‘Whole Plant # of Days of Storage
Murim m Flow and Avernja Dose 30 60 days
CHEMICAL STORAGE INPUTS
25) Flow used io calculats storage requirements Type
26.} Chemcial application used to calkculate storage Average Type
requiremants
27) input Minimum Number of Deys of Storage 30.00 days
Miramu 1t Storags Volume 22157 25 gal 83 87 m3
28) Choose Chemicai Defivery Method Tank Truck Type
Buik Delvery Voiuna {Tank Trick Tolss Drums) 4 026 23 gal 1524 m3 Assumes 45 000 Ib per Tank Truck
Optionat: input Bulk Delivery Volume for Selectad Detvery gat ml Not typically used. Use with caution.
Method (overwrites shove caiculation)
Cakulate Buik Delivary Vouma * 5 far Truck 8,039 94 gal 2288 m3
Delive: il
Maximum cf Above Celivary and Storage Yelumes 2961 99 ot 8387 m3
BULK TANKS:
20.) Input Number of Tenks 2 #*
3G) input Tank Diamater 12.00 n 3867.60 mm BTD Greater than 14' tank diameter wil requ
on-site tank fabrication. Maximum
diameter aliowed for this model is 14'
Calculats Liquid Haight of Tanks 1369 i 3881 32 mm
Use tis Tank Hesgnt {Liquid He:git * 1 2) 16.00 4 4870.80 mm Verify tank height in relationship to { Verily tank height within the faciity If
the facility structure, Add more :dw' typicaty 4::‘" :-: ‘:*: ;;::
o ar structure. Im
:’q’:;’:' Incraase diameter i Vot naeded or asch tank for head
o space and outiet connection elevation.
Calculate Usoble Volume of Ench Bulk Tank 11280 38 gal 270 m3 A 20% of the volume of each tz
is not usable (noeded for head space a
outiet connection slevation).
Caleulate Volume of Each Bulk Tank 13538 43 gal 5124 m3
31} Input Number of Rows of Tanks 1 #
Calculste Numbaer of Tanks per Rew 2 .
32} input Tank Material (FRP, PE (Polyethytene), PLS FRP Type Typically FRP
(Phenclic Lined Stael))
33) Input Clear Distance Around BuikTanks, Day Tanks, 4.00 t 121020 mm <ot Typicaly 2 3 ft
Totes or Drums
Calcutate Aclual Muirber of Days f lorage 3055 days For bulk tarnks, assumes 20% of the
volume of each tank 13 not usabis (nee:
for head space and outlet connection

DAY TANKS:

35} Are Day Tanks Required?

No

TRANSFER & METERING PUMPS:

%//7%:

-

—

= 4
r £

o
7% 77

AR

Rule Day Tanks are only available wh
the Delivery Method = "Tank Truck”

%7 D 7% 7
/
Calcidate Number of Active Maternp Pumps 1 # Rule One active metering pump per ¢
application point.
Calcudite Number of Standby Metering Pumps 1 ] Rule One standby metering pump per
each appicati
38.) Input Number of Addtional Standby Metaring Pumps ] »
Caleidate Totai Humber of Metenng Pumps. 2 .
39) input Clear Distance Around Transfer and Matering .00 ft 814.40 mm CDP Typicaly 2 4 ft
08
Length of Transfer and Matenng Pumps ft 914 40 mm Fixed Conservatively assumes
Pulsafeeder metering pump type
FACILITY SIZING
40) Is this Chemical Room Pat of a Multiple Chemical Yes YN
Facifty?
41) s this Chemical Reom Considered the "Start Point” for Yes YN There should only be one "start point”™ |
thes Chamical Faciity? chemxal faci#ty Recommend cheosin
the facility with the groatest width as th
“start point”
42.} A this is Part of a Multiple Chamicel Faciity and is the. 4 » Total numbaer of pumps Is fisted in row
Start Point”, Input the Summation of Tetal Number of Pumps of the liquid chemical faciity, rows 140
from the Other Chemice) Rooms Here 151, and 162 of the dry chemica’ facid
and row 122 of the potassium
permanganate faciity
43.) Input Commeon Chemical Accass Cosridor Width 8.00 ft 2,840 mm Input zero if a cotridor is not required.
Assumes Chem faciiies are in series
Chem faciities are in paratel input 172
total comidor width
44)) Is Corridor Covered? Yes YN
45} Select Chamicai Facility Covering Buiiding
48.} Select Chemical Arem for this Chemicat A Only used to helip CPES user organcza
chemicals when multiple chemical
buikdings are used. Has no impact cn
sizing caiculations or cost
NTAINMENT AREA.
Are Stairs Requred into Containment Area? Yes YN Typicalty not needed for tote and drum
storage areas.
is Grating Requized In Containment Area? Yas YIN Typically not needed for tote and drum
storage areas
Wicth of Stay Accers 400 f [ 121920 mm WS
Calcclate Containment Area Length 35 00 [ | 10972 B0 mm |
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342017 Liquid Chemical Alsulfate Printed by
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Celclate Contanment Area Widh ] 10058 40 mm Note: verify that this dimension
matches the Containment Area
Width on the other chomical rooms
in this facility. if not, input the
farger value in the user overwrite
on the room with the shorter
47 ) Optional. User Overwrits of Area Width ft 2,438.40 mm
Calculate Fire Sprinkier Water Volume 4752 00 ga! 1799 ml Assumes 0 2 gomvs? for 20 min if chemicall
instaled inskde a buiding. f chemicalis
outsids of under a canapy. assume no fre
inider water volums.
alculate 120% of One Sterags Tank Volume 18243 71 gal 81.49 m3
Calclats 30% of Al Tank Vohuna 9121 88 gal 30.74 ml
Caltulate Maximum Voiume + Fire Flew Volume 20985 71 gal 7848 m3
Tank Pads Volume 478 50 cf 19 22 m3
Tank Pads Volume 5076 16 ga! 1922 md
Calculats Madmum Vokime + Fire Flow Volume + 26071 87 gal [LE 1 ml
Tenk Pad Voume
Calculate Miimum Volume + Fire Flow Voluma + 3485 30 of 8888 m3
Tank Pad Voume
Calculate Contanment Wall Height (nchuding 38 f 1048 81 mm Note: vorify that this dimension 120% of 1 tank volume or 30% of afl tank
freabasrd} matches the Containment Wall volume whichever is greater + fire flow
Height on the other chemical volum + 6" fraeboard. Should be s 4 5°
rooms in this facility. if not, input
the larger value in the user
overwrite on the rooim with the
shorter dimension
48.) Optional: User Overwrite of C: ‘Wal Height n mm
49) input Oepth of Burial 0.00 ft 0.00 mm DB
50.} input Cutback Siope 1.00 1 Cutback slops should be 1 1 for depth of
burisl < 5 ft, and at feast 1 5:1 for depth of
burigl>5ft
51) lnput Over Excavation Depth 1.00 L 0.00 mm QEXD
Sizing Requirements:
Pipe Name Input Velocity [1] Hsh] Input Velochty Unit {Matric) Stal Pl ize Unit (English) Nominal Pipe Size
Chemical Transfer Pump Suction Header Piping 5.00 fos 1.52 ms 100 in 2500
Chermical Transfer Pump Discharge Header Piping 6,00 fps .83 mis 100 in 2500
Chemical Metaring Pump Suction Header Piping 5.00 fos .52 mis 100 in 25.00
Chemical Metering Pump Discharge Header Piping 6.00 fps .83 mis 100 in 2500
Mechanical Material Reguitemants:
Plpe Name Pipe 1D Instaltation Type Pipe Matarial Pilpe Lining Matarial Pipe Coating Material Pipe Length #Elbows
Chemical Transfer Pump Suction Header Piping CTSH Exposed _ PVC NA NA 0.00 00
Chomical Transfer Pump O Header Pipi CTDH Exposed PVC NA NA 0.00 00
Chermical Metaring Pump Suction Header Piping LCSH —_ Exposed PVC NA NA €9.00 .00
Chamical Matering Pump Discharge Header Piping COH __Exposed PVC NA NA 89.00 .00
LW ¥MP4
Electrical User Inouts and Siing Requrements:
52,) Is this a “Crifical® Facility {requiring standby pawen)? YN
53.) is there SWGR? No
Electrical Equipment Lengths: MCC
tem Quantity HP per Each AFD's Required? MCC Spaces for Motor | MCC Spaces for AFD's| MCC Spaces for Breakers Total MCC Spaces
Starters less than 80hp)
Matering Pumps 00 .50 _No 12.00 .00 .00
User Dofined item #1 .00 . No .00 .00 .00
User Defined ltem #2 00 .00 No 00 .00 .00
User Defined item #3 X .00 No .00 .00
TOTAL .00 12.00 .00 .00 12.00
Electrical Equipment Widths:
— Equipment ___Depthify)
MCC .87
Small AFD's .00
Large AFD's .00
Switchqear 00
Maximum Depth .87
Clear Distances.
Clear Distance Width Length Comment
[*s]} 300 Claar Distancs betwean wall | Typicatly 3 feet
and MCC
cD2 100 Clear Distance batwesn MCC | Typically 1 foot
and Small AFD
€D3 0co Clear Distance between Small | Typically Zero
AFD and Large AFD
CD4 0.00 Clear Distance betwaen Large| Typically 2era
AFD and Switchgoar
CD5 080 Ciear Distance between Typically Zeto
Switchgear and Contingency
Space
cos 400 Clear Distance behind
Switchgear (If thera s no
this distance will
ba Zsro)
co7 300 Clear Distance in front of Tyipcaly 3 teet
Equipment
Contingency L X [Contingency length Typicaly Zero
Electric Room Length (ft)
€01 1]
Mcc .33
cD2 .00
Small AFD's .00
€D3 .00
Large AFD's .00
CD4 .00
Swithgear .00
CD5 .00
Contingency .00
Total Length 12.33
Electric Room Width (f):
cog 0.00 if thers is no ar, this distance will be Zerg.
Maximum Equipment Depth 1.67
CcD7 300
Total Width 487
COST TABLE FOR TANKS & PUMPS: Unit Cost
Tanks (Instatled Cost per Gallon)
FRP $2.18
Polyathytene (PE] S 211
Phenalic Lined Steal (PLS} $6.01
Chemical Feed Pumps (Cost per Each) $7.891.45
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i jong; _ VelusEnglish | Unit(Englsh) | Value (Wewie] | Unit (Metrio Name Comment Red Flags
Logic Tests 1" = Yes, "0" = No)
Is this Chemical Feed System Included? 1
Is the Method of Defivery “Tank Truck“? 1
Is Day Tank Required? (1 = Yes, 0 = No) 0
Tank Truck without Day Tank (True or False) TRUE
Tank Truck with Day Tank (True o¢ False) FALSE
Tank Truck without Day Tank (1 = Yes, 0 = No) 1 Tank Truck without Day Tank
Tank Truck with Day Tank {1 = Yes, 0 = No) 0 Tank Truck withaut Day Tank
Is the Mathod of Delivery "Tote"? 0 Tote
Is the Method of Delivery "Drum*? 0 Drum
Length of Module (Tank Truck) 38 00 ft 10972 80 mm
Length of Module (Tote) 000 ft 000 mm
Length of Module (Drum) 0.00 [ 000 mm
Width of Module (Tank Truck without Transfer Pump and Day 33.00 ft 10058 40 mm
Tank)
Width of Medule (Tank Truck with Transfer Pump and Day 0.00 ft 000 mm
Tank)
Width of Medule (Tote) 000 ft 000 mm
Width of Module (Drum) 000 ft 000 mm
Area of Module 0.00 sf 000 m2
Number of Bulk Tanks {sach) 2 #
Diameter of Bulk Tank 1200 ft 3857 60 mm
Volume of Each Bulk Tank 13538 43 gal 5124 ml
Bulk Tank Materisl FRP Type
Number of Day Tanks (each) a #
Diamater of Day Tank 000 L
Volume of Each Day Tank 0.00 gal 000 m3 .
Number of Transfer Pumps [] [
Transfer Pump Capacity (each) 000 opm 000 |Vmin Assume fill sach tank in 20 min
Number of Metering Pumps 2 #
Modusa Covered? ("1" = YES, “0" = NO) o
f Module Exists, Is it Covered? (*1" = Yes, "0" = No) o
Containment Wall Height 343 ft 1046 81 mm
Slab on Grade Thickness .00 in 228.80 mm Medel basad on 9
Slab on Grade Thickness 0.75 (3 2260 60 mm |
Containment Wall Thicknesa 4.00 in 200.20 mm Model basad on 8"
Containment Wall Thickness 067 13 20320 mm [
Tank Pad / Metenng Pump Pad Height 3.00 ft $14.40 mm EPH
Corridor
Length 3800 ft 1087280 mm
Width L1 ft 243840 mm
Area 288 00 sf 2678 m2
Corridor Caversd? (*1" = YES, “0" = NO) 1
Electrical Room:;
Slab on Grads:
Length 1367 ft 416580 mm
Width 800 ft 1628 80 mm
Concrete Thickness 12.00 in 304.80 mm Modei based on 12*
Concrete Thickness 100 ft 304 80 mm
Wals:
Height = FBD 10 00 ft Fixed
Concrete Thickness 2,00 in 203.20 mm Model based on 8°
Concrete Thickness 087 ft 20320 mm
Overall i .
Contai Area Length 36 00 ft 10972 80 mm
Containment Area Width 3300 ft 10058 40 mm
Containment Area 1188 00 sf 110.37 m2
Comidor Area Length 36.00 ft 10872 80 mm
Carridor Area Width 800 ft 2438 40 mm
Corridor Area 288.00 sf 2676 m2
Electrical Area Length 1387 ft 410560 mm
Electrical Area Width 800 f 1828 .80 mm
Electrical Room Area 8200 st 762 m2
Chemicel Faciity Area 1558 00 st 14474 m2
Covered Chemical Area (Building) 1558 00 sf 14474 m2
Covered Chemical Area {Canopy) 000 sf 000 m2
Total Covered Area 1640.00 st 15238 m2
Excavation Depth 175 L 533 40 mm
Description Quanttty (English) | Unit{English) | Quantity (Metric) | it (M $iunit Total Cost
SITEWORK: _{ |
Excavation 122.88 cY 93 85 m $8.38 5780]
Imported Siructural Backfl 115.41 cY 8824 m $48.10] $5,551
Native Backfid 8.73 cY 888 m s7.80] $88|
Haul Excess 114.15 cY 87.27 . $7.80 5881(
Allowancs for Misc tems 5% $7,280.08: $385|
Subtotal $7,655
CONCRETE: 1
Slab on Grade 39.70 cY 30.35 m $358. $14,145|
Containment Walls 11.70 CY 8.95 m $704. 38,237,
Bulk Tank Pads 4488 CY 34.18 m $338. $15,920/
Day Tank Pads 0.00 CY 0.00 m $358.3 $0
| Transfer Pump Pads 0.00 CY 0.00 m $338.. $0
Metering Pump Pads 1.33 cY 102 m $358.. $475i
Corridor 1
Slab on Grade 10.00 cY 785 {m3 $358.31 $3,563}
Electrical Room
Siab on Grade 304 cY 232 m3 $358.31 $1,082]
Allowance for Misc ltems 5% $43,421 81 $2.171
Subtotal $45,583
MASONRY: Modarate
Chemical Building 15508.00 SF 14474 m2 $187.30 5291,813]
Electrical Room 8200 SF 7.82 m2 $158.08 312,759
Subtotal 1840.00 $304,812]
METALS: !
| Canopy 0.00 SF 0.00 m2 $39.18 J{
Metal Stairway 1 EA $7.804.18] $7,804;
[ Grating 1 EA @: $1,873[
Allgwance for Misc ttems 10% 39.677 18| 3988
Subtotal 310,845
EQUIPMENT: Budgetary Quote: {CPES will
automatically add Instaliation Fact:
Buik Tank 2 EA $29,518.84 558,038
Day Tank 0 EA $0.00 S0
Transfer Pump 0 EA _s0.00( $0)
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Metenng Pump 2 EA 37:”"45
Allowance for Misc ltems 10% $75,020.57:
Subtotal
INSTRUMENTS & CONTROLS
Instruments
Chernical Tank Radar Level Transmitters A $077.64
Chemical Tank Beacons A $877.6:
Day Tank Differential Pressure Transmitter A 3972,
Drum or Tote Weigh Scale EA $1.303.5
Metering Pump Dischargs Pressure Switch EA $631.76
Magmoter EA $651.78
Sump Pump Float Switch EA 33125 88
Eyewash EA $977.63
Number of Analop VO Counts A $247.67
Number of Digital VO Counts 20 A 538 66
Number of Local Panels 1 A £92.253.00
Number of PLCS 1 A 312.088.7¢
1AC Conduit & Wire 32400 LF 88.78 m $11.30
Alowance for Misc items 10% $38,776.25)
Subtotal
MECHANICAL.
Pipe
Chemical Transfer Pump Suction Header Piping-CTSH (1- 0.00 LF a00 m s1229
—inch, Exposad, PVC)
Chemical Transfer Pump Discharge Header Piping-CTOH 0.00 LF 000 m 31229 SO
{1-inch d, PVC)
Chemical Metering Pump Suction Header Piping-LCSH (1- 69.00 LF 2102 m £12.29 $848]
inch PVC)
Chemical Metering Pump Discharge Header Piping-LCDH 69.00 LF 2103 m $12,29 $848
(1-nch, Exposed, PVC)
Elbows
Chemical Transfer Pump Suction Hoader Piping-CTSH (1- o EA $9.40 30]
Inch, d, PVC)
Chemical Transfer Pump Discharge Header Piping-CTOH 0 EA $8.43 30|
(1dech, Exposad, PVC)
Chemical Metering Pump Suction Header Piping-LCSH (1- 8 EA $9.43 75|
inch, d, PVC)
Chemical Metering Pump Discharge Header Piping-L.CDH a EA 38.43 $75|
{1-nch, Exposad, PVC)
Tees
Chemical Transfer Pump Suction Headsr Piping-CTSH (1- o EA $9.81 30|
inch, d, PVC)
Chemical Transfer Pump Dischargs Header Piping-CTOH 0 EA 33.81 $0|
(1-inch, Exposed, PVC
Chemical Metering Pump Suction Header Piping-LCSH (1- 2 EA .61 $20]
inch, Exposed, PVC)
Chemical Metering Pump Discharge Header Piping-LCDH 2 EA 39.81 $20]
{1-inch, Exposed, PVC)
End Caps
Chemical Transfer Pump Suction Header Piping-CTSH (1- o EA $3.29 $0|
inch, PVC)
Chemical Transfer Pump Discharge Header Piping-CTOH [] EA $5.20 $0)
{1-inch_Exposed, PVC)
Chemical Metsnng Pump Suction Headsr Piping-LCSH (1| 2 EA $5.29 s
inch, d, PVC)
Chemical Metering Pump Discharge Header Piping-LCDH 2 EA $3.29 £33}
(1-inch, Exposad, PVC)
Vaves
Chemica) Metering Pump Suction Header Piping-LCSH (1- o EA $83.58 S0}
inch, d, PVC, V-802, Dis )
Chemical Metering Pump Suction Header Piping-LCSH (1~ [] EA $33.55 $0]
inch, d, PVC, V-802, m;
Chemical Metering Pump Suction Header Piping-LCSH (1-| 4 EA $53.55 $214
inch, Exposed, PVC, V-802, Diaphragm)
Chemical Metering Pump Dischargs Header Piping-LCOH 4 EA 3$33.85 $214
{1nch Exposed, PVC, V-802, Diaphragm)
Allowance for Misc tems 10% $2,335.31 $2.
Subtotal $2 568
ELECTRICAL.
# MCC Sactions 5 L] $8.044.98 $40,225]
Switchgesr Q EA $37.008.81 $0;
justable Fri Drives
Metering Pumps $8,370.07|
User Defined ltam #1 A $8,308.63
User Defined ttem #2 A $8,308.83
User Defined tem #3 A $8,308.63
Electrical Conduit & Wire 218.00 LF 85.84 |m $11.30
Alowanca for Misc tems 10% $42,685.90
Subtotel
USER DEFINED ESTIMATE ITEMS: QUANT (ENGLISH) UNIT (ENGLISH) Qu; M UNIT (METRIC) $/UNIT TOTAL COST
tom 1 Description _ .00 .00
tem 2 Description .00 .00
ttom 3 Description .00 .00
Hem 4 Descriotion .00 .00
tem 5 Description .00 .00
itom 6 Descripton .00 .00
itom 7 Description .00 .00
ftem 8 Descripton .00 [
lem 9 Descrigion .00
ttem 10 Description 1 .00
ttom 11 Description .00 .00
tem 12 Deseription .00 .00
item 13 Description .00 .00
Itam 14 Description .00 .00
Item 15 Description .00 .00
Subtotal
Subtotal
ALLOWANCES: User Override
Finishes Alowance 2.00% $12,071
18C Allowance 2.00% $12.071
Mechanical Alowance 4.00% $24,142)
Electrical Alowance 2.00% $12.071
Faciity Cost Name
ity Cost _ 1,568 Buliding SF
Faciity Cost with Standard Adddional Project Costs Added 1,558 Buliding SF
Facilty Cost with Standard Addional Praject Costs and 1558 Buliding SF
Contractor Markups Added —
Faciity Cost, Contractor Markups, and Location Adjustment 1,558 Building 8F
Factor Added (e: ing ALL Additional Project Costs) —
Facity Cost with Standard Addmional Project Costs, Contractor 1,658 Buliding SF
Markups, and Location Adjustment Factor Added
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314 Liquid Chemical Eme Priated by
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Li uid hemical Stora e & Feed -
Located in Chemical Bullding B

s .a indd My
18 the Fociity Storaga Only (no metering pumps)? YN
Overwrite Value

Seiect Chemical Select “Other” from the drop

down kst if using a different
chemical.

Percent Aclive Chemical % wiw 30.00% This is the intended foed For Fiuoride systems, concentration m
strength to the process. include the Available Fiuoride lon (AF1)
nputting a value in the yellow concentration Typically 79 2% AF| for
cell overwrites the cellin as HFA. (8 g, 23% as HFAx 79.2% A
column C 1822% as F)

Active Chemical Form for Dosage Easis Cal Ca0 Inputting a value in the yelow
cell overwrites the cell in
column “C*

Buik Chemical Spedilic Gravily 1000 10.00 Inputting a value in the yeow
cell overwrites the cellin
column "C"

Actrve Inigal sohtion 2502 Ibigal 2698 08 kg/m3

. v n i v M
FLOW AND CHEMICAL ADDITION

Appécation #1

1) Mamimum flow ta appiication point 4,00 mpd 18,14 MuUd nputthe iy at the selected dose w

edts

2} Averaga flow to application point 4.00 mgd 15.14 Mue nput the flow that the selected dose w

fadto

3} Maximum flow to applicatoin point 12.00 mgd 4842 Mud nput the flow that the selected dose w

dto

4 Mmnimum chemical addition 230.00 mgh Input the dose that correspands to the
input ahove

5) Average chemica! addition 230 mgh. Input the dose that corresponds to the

sbove

8.) Maximum chemical eddition 239.00 mghL input the dose that corresponds to the

shove.

7) Input Number of Equal Simultansoua Application Points. 1 #

8 Hours of addaion per day 24.00 N nput the tota! number of hours that the
chemical is fed thed

Application #2

9.) Minimum fiow to appication point a.00 mod 0.00 MUd Input the flow that the selected dose w
opp ed to Enter 0 ff Unit Process is m
Inciuded.

10.) Average flow to cppiication point 0.00 mgd 0.00 MLd Input the flow that the selected dose w
eppied to Enter O if Uret Process is rx
Included.

11) Mmdmum flow to applicatoin point 0.00 mgd 0.00 MLd Input the flow that the selected dosa w
applied to Enter 0 if Unit Process is n¢
ncluded

12) Minimum chemical addition 0.00 mgl Input the dose that comesponds to the

above

13.) Average chemical addition .00 mg/lL nput the dose that caresponds to the

above

14) Madmum chemical addition 0,00 mgiL Input the dose that comesponds to the
in  sbove

15} input Number of Equal Simultaneotss Application Points [} .

18 ) Hours of addition per day 2.00 hr Input the tota! number of hours that the
chemical is fed the d

Application #3

17) Minimum flow to apphcation paint .00 mgd 0.00 MLd Input the flow that the salectad dose w
applied to Enter O if Unit Process is nt
Included.

18) Average flow to applicetion pont 0.00 mgd 0.00 MUd nput the flow that the selected dose w
applied to Enter O if Unit Process is nt
Included

19) Maxmum flow to appiicatoin point 0.00 mgd 0.00 Mg nput the flow that the selectad dose w
applied to Enter O Uit Process s it
included

20) Minimum chemicsl addition 8.00 moll. nput the dosa that corresponds ta the

above

21) Average chemical eddition 0.00 mg/ll. nput the dose that corresponds to the
in  above

22} Maximum chemical addition 0.00 mgiL nput the dose that corresponds to the
input above

23} Input Number of Equal Simultansous Application Points ) *

24.) Hours of addition per day 1] e Input the total number of houra that the
chemical is fed the d

CHEMICAL QUANTITIES AND FLOW

Appication Point #1 Chemical Usage:

Mimnemum as ~dry” chiemical 797304 b/d 3618 51 kg/d

Average a3 "dry” chemica! 797304 toid 81651 kg/id

Kunimurmn o3 “dry” charmical 2331912 bid 10848 53 kg/d

Chemxal Mataring Ratos per Simutaneously

Opera  Pum :

Miimurn at feed concentraten 1923 geh 5028 uh

Average ot lend concentriton 1328 goh 5028 h

Manmum at feed conzentration 083 geh 15079 h

Cadeulate Chamical Metenng Pump Flow Turndosn 300 1 Shouldbe <201 {2201 proceedw

caution
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Uquid Chemical ime Printed by
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B AR LA AL A, 74 - e/ %%
i i ; ; 4444
/ 2777 /
Whole Plant Chemical Usage for Storage Caics.
Miremum 797304 Ibid 3616 51 ko/d
Average 707304 oid 3816 51 kg/d
Maximum 2301912 bid 10849 53 kgid
Max Flow Averaqe Dase Daly Usage 2391012 bid
Whole Plant # of Days of Storage
Marimum Flow and Avernge Dose 3060 days
CHEMICAL STORAGE INPUTS
25.) Fiow tmed to caiculate storage Type
26.) Chemcial application used to calculate storage Average Type
requirements.
27.) Input Minimum Number of Deys of Storage 30.00 days
Minimum Staraga Volume 26880.00 gal [ 108.57 ml
28.) Choose Chemical Defivery Method Tank Truck Type
Buik Delvory Voiume (Tank Truck, Totes, Drums) 530.57 pal 204 m3 Assumes 45,000 b per Tank Truck.
Optonal: input Bulk Delivery Volums for Salectsd Delivery gal m3 Not typically ussd. Usa with caution.
Meihad (overwrites above calculation)
Calculote Bulk Dekvary Voume * 1.5 {for Truck 80935 g8l .08 m3
Detivery Orly)
Maximum of Abcve Cefivary and Storage Volumes 3833 43 cf 108 57 m3
BULK TANKS:
20.) input Number of Tanks 1 L]
30.) Input Tenk Dlametar 12.00 fn 3,667.00 mm BTD Greater than 14' tank diameter will require
on-site tank fabrication, Maximm
diameter allowad for this model is 14'
Calcutale Liquid Haight of Tanks 3350 ft 1033281 mm
Use tnis Tank Heignt {Liquid Heght * 1 2) 4100 ft 12456 80 mm Verify tank height in relationship to Verify tank height within the facidty. If
the facility structure, Add more :m typicaly "Ama';"ﬂn :": 5;::
) structure o8 &
:':,:' Incruase diamater § volume nsedd for each tank for head
N space and cutiet connection elevation
Catculite Usabis Vokume of Ench Buik Tank 28905 91 gal 109.42 m3 Assumes 20% of the volume of each tank
ia not usable (needed for head space and
outet connection elevation]
Caiculate Volume of Each Butk Tenk 34887 10 gal 13130 m3
31.) Input Number of Rows of Tanks 1 ]
Calculste Number of Tanks per Row 1 #
32} Input Tank Materia! (FRP, PE (Polyethylene), PLS FRP Type Typicaly FRP
(Phenolc Lined Steel))
33) Input Clear Distance Arcund BulkTanks, Day Tanks, 4.00 L3 1,210.20 mm cot Typically 23t
Totes or Drums
Calcidate Aciug) Mumber of Dnys of Storage 3024 days For bulk tanks, assumes 20% of the
voluma of each tank is not usable (neaded
{or head space and cutist connection

DAY TANKS:
35.) Are Dey Tanks Roqured?

Calcidats Number of Actve Moterng Pumpis

.

A

.

Rule: Day Tanks are only avaiable when
the Defivery Method = “Tank Truck”,

: One active metering pump per &
spplication point._

Rule: One standby metering pump per
each n

Typicaly z 4 it

Fixed. Conservatively assumes
Puisafoader meteri 9.

7
Z

43} Input Common Chemical Access Corridor Width

_

Calculate Number of Standby Mctering Pumps 1 *
38} Input Number of Adddional Standby Metering Pumps. 0 "
Calewlate Total Humber of Metenng Pumps 2 *
39) input Clear Distance Around Transler and Metering 400 ft 1,828.80 mm CcoP
Pumps.
Length cf Transter and Motenng Purps 300 ft 914.40 mm
FACILITY SIZING:
40.) Is this Chamical Room Part of a Multiple Chemical Yes YN
Faciity?
41) s this Chemical Room Considered the “Start Point" for No YN
this Chemical Faciity?

There should only be one "start point” per
chemical faciity Recommend choosing
the faciity with the greatest width as the

Assumes Chem faciities are in series. If
Chem faciities are in paralel, input 172
tota) corridor width.

44.) |s Comidor Covered? Yes YIN
45) Select Chemical Faciity Coveting Buiiding
48.) Select Chemical Avea for thia Chemical -] Only used to heip CPES user organze
chemicals when muttiple chemical
buidings are used. Has no impact on
ing calculations of cost
CONTAINMENT AREA {
Are Stars Raguired into Cortainment Area? Yes YN Typically not needed for tote and drum
storape areas.
Is Grating Raguired in Containment Area? Yes YIN Typically not needed for tate and drum
slorage areas.
Width of Stalr Access 400 ft 121820 mm WS Fixed
Calcdlate Contamment Area Langth 2000 ft | 8096 00 mm
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Calcuiate Contanment Area Width 3500 [ 10888 00 mm Note: verify that this dimension
the G i Arco
Width on the other chomical rooms
in this facility. If not, input the
larger value in the user overwrite
on the room with the shorter
47.) Optional: User Overwrite of Containmant Araa Width ft 2438.40 mm
Calcutnte Fire Sprinkler Water Volume 2600 00 gal 10.80 m3 Assumes 0.2 gprvsf for 20 min if cherr
instalied inside & building. if chemical is
outside of under a canopy, assume no
sornider water voume.
Calculate 120% of Ona Starags Tank Volume 41624 52 pal 157 57 m3
Calcidats 30% of Al Tark Volume 10408 13 gal 3838 m3
Calculate Madmum Volume + Fire Fiew Valume 44424 652 gal 168.17 m3
Tank Pods Vohuima 33328 o 861 m3
Tank Pads Volums 2538 08 gal 9861 m3
Celcidate Madimum Voluma + Fire Flow Volume + 485062 60 gal nn m3
Tank Pad Volume
Calcuiate Maximum Volume + Frra Fiow Voluma + €277 58 of 177 ml
Tank Pad Voume
Calcudats Contanment Wad Height (mcluding 347 L 288801 mm Note: verify that this dimension 120% of 1 tank volume or 30% of all ta
fraeboara) matches the Containment Wall volume whichevet is graater + fire flow
Height on the other chemical volume + &” freebaard. Should be s 4
rooms in this facility, if not, input
the larger value in the user
overwrite on the room with the
shorter dimension
48.) Optional: User Overwrite of Containment Wat Height ft 2,438.40 mm
48.} tnput Depth of Burial 0.00 ft 0.00 mm 0B
50.) Input Cutback Slope 1.00 -1 Cutback slope should be 1.1 for depth
burial 5 5 ft, and atleast 1.5°1 for dept
|burial > 5 ft
51} Input Over Excavation Dopth 1.00 ft 0.00 mm OEXD
Mechanical Sizing Requirements.
Pipe Name Input Velocity _ Unit (Engiish) Unit (Metric) Standard Pipe Size Unit (English) Nominal Pipe Size
Chernical Transfer Pump Suction Header Piping 2.00 fos 0.61 mis 100 in 2500
Chamical Transfer Pump Discharge Header Piping .00 fos 1.89 mis 100 in 2500
Chemical Matering Pump Suction Header Piping 2.00 fps 0.8¢ mis 100 in 2500
Chemica! Metaring Pump Discharge Header Piping 8.0 fpos 1.83 m/s 100 in 2500
Mechanical Material Requirements:
Plpe Name Plps ID Installation Type Plpe Material Pipa Lining Material Pipe Coating Matsrial Pipe Length # Elbows
Chemical Transfer Pump Suction Header Piping CTSH _Exposed PVC NA NA 0.00 .00
Chemical Transfer Pump Discharge Header Piping CTDH Exposed PVC NA NA 0.00 .00
Chemical Metering Pump Suction Header Piping LCSH Exposed PVC NA NA 55.00 .00
Chemical Metering Pump Discharge Header Piping LCOH Exposed PVC NA NA 55.00 .00
LW #MP4
Electnical User Inputs and Sizing Requrements:
52 s this a “Critical” Facilty {requiring standby powen)? No YN
53.) ts there SWGR? Ne
Electrical Equpment Lengths: McC
tem Quantity HP per Each AFD's Required? MCC Spaces for Motor |MCC Spaces for AFD's| MCC Spaces for Breakers Total MCC Spaces
Starters less than 50hp)
Metening Pumps .00 .50 No 00 .00 .00
User Defined tam #1 A .00 No 00 .00 .00
User Defined ttem #2 00 .00 No 00 .00 .00
User Defined ltem #3 .00 .00 Ng .00 .00 00
TOTAL .00 ,00 .00 .00 0.00
Electrical Eguipmant Widths.
Equipment Depth {f)
mcc .00
Small AFD's .00
Large AFD's .00
Sutchgeor .00
Maximum Depth .00
Clear Distances.
Clear Distanca Wiith Lenath Comment
co1 3 Clear Distance between wall | Typicalkly 3 feet
and MCC
co2 100 Clear Distance bstween MCC | Typically 1 foot
and Small AFD
cDd oot Cleer Distance batween Small | Typically Zero
AFD and Large AFD
Ch4 0.00 Clear Distance between Large| Typically Zera
AFD and Switchgoar
CcD5 000 Claar Distance betwaan Typically Zero
Switchgear and Contingency
18C8
coe 400 Clear Distance behind
| Switchgear (If thera is no
Swilchgear, this distance wil
be Zero|
co? 300 Clear Distancs in front of Tyipcally 3 fost
iprmant
| Contingency Length 0.00 Contingency length T Zero
Electric Room Length (ft):
€01 .00
Mce .00
cn2 .00
Smal AFO's .00
CcD3 .00
Large AFD'S 00
CD4 .00
S ar .00
CDs .00
Contingency 00
Total Length 00
Electric Room Width (ft):
[o1v7] .00 \f there is no switchgear, this distance will be Zero.
Maximum Equpment Oepth .00
CcD7. .00
Total Width .00
COST TABLE FOR TANKS & PUMPS: Unit Cost
Tanks {insta¥ed Cost per Galon
FRP. $2.08
P e {PE 211
Phenciic Lined Steel (PLS) $6.01
Chemical Feed Pumps (Cost per Each) $7,991.48
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d lons; } VelveEnalish | Unit(English) | __ Name — Qomment Red Flags
Logic Tests (*1” = Yes, 0" = No):
I8 this Chemical Fead System included? 1
Is the Method of Delivery *Tank Truck™? 1
Is Day Tank Required? (1 = Yes, 0 = No) 0
Tank Truck without Day Tank (True or Falss) TRUE
Tank Truck with Day Tank (True or Falss) FALSE
Tank Truck without Day Tank (1 = Yes, 0 = No) 1 Tank Truck without Day Tank
Tank Truck with Day Tank (1 = Yes, 0 = No} [ Tank Truck without Day Tank
Is the Method of Delivery “Tote™? Q Tote
Is the Method of Delivery "Drum-~7 ] Drum
Length of Module (Tank Truck) 20.00 ft 8096 00 mm
Length of Module (Tote) 000 3 0.00 mm
Length of Module (Drum) 0.00 f 000 mm
Width of Modute (Tank Truck without Transfer Pump and Day 3500 " 10688 00 mm
Tank)
Width of Module (Tank Truck with Transfer Pump and Day 0.00 [ 000 mm
Tank
Width of Module {Tote) 000 ft 000 mm
Width of Madule (Drum) 000 ft 000 mm
Araa of Moduls 000 sf a0 m2
Number of Bulk Tanks (each) 1 #
Diameter of Bulk Tank 1200 f 3657 80 mm
Volume of Each Bulk Tank 34887 10 gal 131 30 m3
Butk Tank Matarial FRP Type
Number of Day Tanks (esch) [] #
Diameter of Day Tank 000 ft
Voiume of Each Day Tank 000 gal 0.00 m3
Number of Transfer Pumps 0 [
Transfer Pump Capacity (each) 000 gpm 0.00 Venin Assums fil each tank in 20 min
Number of Metering Pumpa 2 »
Modue Coversd? (*1* 2 YES, *0° = NO) 0
Hf Module Exists, I8 it Covered? ("1 = Yes, "0" = No} o
Containment Wal Height 847 L] 2886 01 mm
Stab on Grade Thickness 9.00 in 228.80 mm Model basad on 8°
Siab on Grade Thickness 075 f 228 60 mm [
Containment Wall Thickness .00 in 200.20 mm Mode! besed on 8*
Containment Wall Thickness 087 f 20320 mm [
Tank Pad / Metering Pump Ped Height 3.00 ft 914.40 mm EPH
Corridor
Length 2000 ft 8096.00 mm
Width 000 ft 000 mm
Area 000 sf 000 m2
Corridor Covered? (1" = YES 0" = NO} 1
Electrical Room
Stab on Grade
Length 000 r 000 mm
Width 000 ft 000 mm
Concrete Thickness 12.00 in 304.80 mm Model based on 12*
Concrate Thickness 100 L 304 80 mm
Walts
Height = FBD 10 00 ft Fixed
Concrets Thickness 2.00 in 203.20 mm Model besed on 8"
Concrete Thickness 087 ft 20320 mm
Overal Dimensions
Containment Area Langth 2000 ft 8098 00 mm
Containment Area Width 3500 ft 10888 00 mm
Containment Ares 700 00 sf 8503 m2
Cormidor Ares Length 20 00 ft 6096 00 mm
Comidor Area Width 000 ft 000 mm
Corridor Area ooo sl 000 m2
Electrical Area Length 000 ft 000 mm
Electrical Ares Width 000 ft 000 mm
Electrical Room Area 800 st 000 m2
Chemical Facikty Area 700 00 sf 6503 m2
Covered Chemical Area (Buiding) 700 00 st 85.03 m2
Cavered Chemical Area (Canopy) 0.00 sf 000 m2
Total Covered Area 700 00 st 6503 m2
Excavation Depth 175 ft 53340 mm
ripth English n M nit rel
SITEWORK.
Excavation 57.80 cY 4419 m $8.35 $367
| __Imported Structural Backfil 51.85 CY 3964 m: $48.10 $2,494]
Native Bacifil 8.24 <Y 477 m. 37.80 $45)
Haul Excess 51.58 cY 30.42 m $7.80 $402
Algwance for Misc tams 5% $3,312.07] $188
Subtotal 33, 476I
CONCRETE:
Slab on Grade 277 CcY 18.47 m $358.31
Contanment Walis 17.53 (%4 13.41 m: $704.01
Bulk Tank Pads 234 CY 17.08 m $358.
Day Tank Pads 0.00 Cy 0.00 m! $358.
Transfet Pump Pads 0.00 CY 0.00 m $358..
| _Metering Pump Pads 133 CY 1.02 m. $350.3
Corridor
Slab on Grade 0.00 CcY 0.00 m3 $358.31
Electrical Room
Siab op Grade 0.00 CcY 0.00 m3 $358.3¢
Alowance for Misc items 5% $28,247 16
Subtotal
MASONRY- Moderate |
Chamical Buiding 700.00 SF §5.03 m2 $187.30 $131,110]
Electrical Room 0.00 SF 0.00 m2 $156.08 30|
Subtotal 700.00 $131,110}
METALS: |
| Canopy 0.00 SF 0.00 m2 $30.18 $0i
Matal Stairway 1 EA $7,804.16] 37,804
Grating 1 EA $1,673.00) $1,873]
Adlowance for Misc ltems 10% $5,677 18| 3588
Subtotal 310,645
EQUIPMENT: Budgetary Quote: (CPES wil
automatically add instaltation Factor)
Bulk Tank 1 EA 371,337.89 $71,338]
| DayTank Q EA $0.00 30
| Transfer Pump 0 EA X 0]
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Matering Pum 2 EA $7,991.48
Allowance for Misc ltems 10% $87.320.78
Subtotal
INSTRUMENTS 8 CONTROLS:

Instruments |
Chemical Tank Radar Level Transmittars EA $077.85 so78]
Chemical Tenk Beacons EA 3877.83 $678)
Day Tank Differential Pressurs Transmiter EA 3977.63 30
Drum or Tote Weigh Scale EA $1.303.94 $0}
Metering Pump Discharge Pressure Switch EA $631.76 51,304
Magmeter EA $651,76 $852|
Sump Pump Float Switch EA 322588 $326}
Eyewnsh EA 497763 $978]

Number of Analog VO Counts EA $247.87 $1.238)

Number of MO Counts 17 EA $58.68 3997}

Number of Local Panels 1 EA £12,753.00 —si225)

Number of PLCS 1 EA $13.085.1f $13,035]

18C Conduit & Wire 140.00 4267 m 311.30 582

Alowance for Misc tems 10% $34,315.88 $3,432

Subtotal $37,752|

MECHANICAL

Chemical Transfer Pump Suction Header Piping-CTSH (1- 0.00 LF 000 m 1229 $0f
inch, d, PVC)

Chamical Transfer Pump Discharge Header Piping-CTOH 000 LF 000 m $12.29 $0}
1-nch, d, PVC)

Chemical Metering Pump Suction Header Piping-LCSH (1- 5500 LF 1878 m s12.49 $676}
inch, ¢, PVC)

Chemical Metering Pump Discharge Header Piping-LCOH 5500 LF 18.78 m $12.29 $676
{1-inch, Exposed, PVC) i
Chemical Transfer Pump Suction Header Piping-CTSH (1- ] EA $9.42 30
inch, PVC

Chernical Transfer Pump Discharge Header Piping-CTDH ] EA $3.43 30|
1dnch, PVC)

Chemical Metering Pump Sucton Header Piping-LCSH (1- a EA £9.43 $75|
inch, d, PVC)

Chemical Metering Pump Discharge Haader Piping-LCOH L} EA 39.43 $75)
(t-inch, Exposed, PVC)

Tees
‘Chemical Transfer Pump Suction Headar Piping-CTSH (1- ] EA s9.81 $0|
inch, d, PVC)

Chemical Transfer Pump Discharge Header Piping-CTDH [] EA 3.8 50|
1-inch d, PVC)
Chemical Metering Pump Suction Header Piping-LCSH (1-! 2 EA s9.81 $20)
inch, PVC
Chemical Metering Pump Discharge Header Piping-LCDH 2 EA 39.81 $20]
{1-inch, Exposed, PVC})
C
Chemical Transter Pump Suction Header Piping-CTSH (1- [] EA 35.28 30|
inch, d, PVC)
Chemical Transter Pump Discharge Header Piping-CTOH 0 EA £529 S0
1-inch, d, PVC)
Chemical Melemg Pump Suction Header Piping-LCSH (1- 2 EA 35.29 $11
inch d, PVC)
Chemical Metering Pump Discharge Header Piping-LCOH 2 EA $5.29 $14]
{1-inch, Exposad, PVC)

Valves

Chumlnl Metering Pump Suction Hnder Piping-LCSH (1- 0 EA $52.55 30
d, PVC, V-802, Di

Chemical Metering Pump Suction Headﬂ Piping-LCSH (1- [ EA 333,35 $0|

inch, PVC, V-802

Chamical Metering Pump Suction Helder Piping-LCSH (1- 4 EA $52.58 $214)

inch, PVC, V-802, hragm!

‘Chemical Metering Pump Oischarge Header Piping-LCDH 4 EA 35345 $214]

1-inch PVC, V-802 m|

Allawance for Misc ttems 10% $1,991.26 5199

Subtotal $2,180)

ELECTRICAL. |

# MCC Sections 0 ] $8.044.68 30,

Switchgear 0 EA $37.008.81 $0}

Adp Fra Drives
Matering Pum EA $8,370.07 S0}
User Dafined tiam #1 [ea $8,308.63 30
User Defined tom #2 EA $8,308.83 30
User Defined Item #3 EA $8,308.63 30;

Electrical Conduit & Wire 0.00 LF 0.00 m S$1136 $0]

Aflowance for Misc ltems 10% $0.00! $0

Subtotal 30

USER DEFINED ESTIMATE (TEMS; QUANT (ENGLISH] UNIT (ENGLISH]} QUANT (METRIC) UNIT (METRIC) $/UNIT TOTAL COST

Hem { ipti 00 A $0i
ttem 2 Description X $0
ftem 3 Description 00 .00 $0j
tem 4 ipti .00 00 50|
kem$5 iption 00 .00 30
item 6 Description 00 .00 30
Htem 7 Description 00 $0)
Item 8 Description 00 .00 30
fem® .00 30/
ftem 10 .00 .00 $0|
Hem 11 tion X .00 $0,
Htem 12 B A .00 39
Item 1 ton .00 .00 30!
ftam 14 ipion .00 .00 $0|
Itam 15 Description 00 00 $0;

Subtotal $0

Subtotal $311,937

ALLOWANCES: User Override .

Finishes Alowance 2.00% $348,557| 36,832

IAC Allowance 2.00% $348,597 $6,932]

Mechanical Alowancs 00% $346,597 $13,884

Electrical Allowance .00%

Facilty Cost Name

Cosl 700 Bullding SF
Facity Cost with Standard Additional Project Costs Added 700 Buliding SF
Facity Cost with Standard Adddional Project Costs and 700 Buliding SF
Contractor Maskups Added
Facity Cost, Contractor Markups, and Location Adjustment 700 Bullding SF
Factor Addad_(exchiding ALL Additional Project Costs)
Facity Cost with Standard Adddional Project Costs, Confractor 700 Bullding SF
Markups, and Location Adjustment Factor Added
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Liquid Chemical Storage & Feed - (Sulfuric Acid
Located In Chemical Bulldin
Is the Faciity Storage Only (no metering pumps)? No YN
Overwrite Value
Seiect Chemical Sulturic Acid Select "Other” from tha drop

down kist if using a different
chemical.

Percent Active Chemical % wiw 83 00% This is the intended feed For Flucride systems, concentration must
strength to the process. include the Available Fliaride lon {AF1)
Inputting & valie in the yellow concentration. Typically 76 2% AFI for 23%)
cell overwrites the cellin as HFA. (8., 23% as HFA X 78.2% AFl =
column "C" 18.22% as F)

Activa Chemical Form for Dosage Basis. H2504 Inputting a value in the yellow
cell overwrites the cel in
column “C”

Buik Chemical Spedilic Graviy 183 Inputting a valus In the yellow
cell overwrites the cell in
column “C".

Actve ib/gal solution 1419 Inigal 1700 80 kgim3

inputs; [ Valus (English) | Uni(Engish) | Velye(Metrie) |  Unit{Metrie) | Comment
FLOW AND CHEMICAL ADDITION

Application #1

1) Minimum flow to application point 4,00 mgd 1814 MUd Input the flow that the selected dose wil be)
appiedto.

2)) Average flow to application paint 4.00 mgd 16.14 MUd Input the flow that the selected dose will be

to.

3) Maximum fiow to applicatoln point 12.00 mgd 45.42 MLd Input the fiow thet the selected dose will be|

ta.

4) Minimum chemical addtion 83.00 mgl. Inptt the dose that comesponds to the flow|
input abave.

5) Aversge chemics! addition $0.00 mgiL Inputt the dosa that corresponds to the flow|
i above.

8) Maximum chemical addition 80.00 mgi. input the dosa that corresponds ta the flow|
input above.

7) Inptst Number of Equal Points 1 #

8) Hours of addtion per day 24.00 hr Input the tota! number of hours that the
chemical is fed during the day.

Application #2

8) Minimum flow to appiicstion point 0.08 mgd 0.00 MUd Input the fiow that the seiected dose will be|
appliad to. Enter 0 if Unit Process is not
Inciuded.

10 ) Average flaw to spplication poirt 0.00 mgd 0.00 MUd Input the flow that the selectod dose will be)
eppliad to. Enter 0 if Unit Process is not
Included.

11) Mmdmum fiow to eppiicatoin point 0.00 mgd 0.00 Misd Input the flow that the selected dose will be|
applied to. Enter 0 if Unit Process Is not
Included.

12} Minimum chemical addition 0.00 mo/L Input the dose that comesponds o the flow|

above.

13) Average chemical addition 0.00 mglL. Input the dase that comesponds to the flow|
i above.

14) Maxmum chemical addition 0.00 moi input the dose that correspands ta the flow
C above.

15} Input Number of Equal Simuttanaous Application Points [ .

16.) Houws of addition per day 0.00 bt Input the tatal number of hours that the
chemical is fad during the day

Appiication #3

17} Minimum flow to application paint 0.00 mgd 0.60 Mud Input the flow that the selectad dose will be)
appiied to. Enter 0 if Unit Process is not
Included.

18) Averape flow to appiication point 0,00 mgd 0.00 MUd Input the flow that the salected dose wil be|
appliad to. Enter 0 #f Unit Process is not
Includad.

18.} Mmdmum fiow to applicatoin point .00 mgd 0.00 Mud Input the flow that the selectsd dose will be|
applied to. Enter 0 if Unit Process is not
included.

20.) Minimum chemical addition 0.00 mplL Input the dose that comesponds to the flow|

8.

21} Average chemical addition 0.00 mgL Input the dose thet corresponds fo the flow|

22.) Maximum chemical addition .00 mglt Input the délo that comesponds to the flow|

23.) Input Number of Equal Simultanecus Applcation Poits ) » :

24) Hours of addtion per day ¢.00 hr Input the total numbar of hours that the
chemical is fed during the day.

CHEMICAL QUANTITIES AND FLOW
b Point #1 Chemical Usags:
Mirnmum as “dry"* chamical 688 80 ib/d 1210 5§ kg/d
Average as "wry” chemical 2608 80 o/d 121055 kg/d
Minsimuen a5 “dry” chemical 8008 40 ibid 3831 64 ko/d
Chemical Mataring Ratos per Simutaneously
Operatng Putrg:
Minimurm at feed concentraticn 783 geh 2888 th
Average ut leed concentridon 783 gph 2968 Lh
at fead concentration 2350 geh 88 97 Lh
Calcuinte Chemical Meteting Pump Flow Tutndown 300 1 Should be < 20:1, If 2 20:1, proceed with
caution.

s % '
-
- o

%7
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Whola Plant Chemical Usage for Storage Cales:
Minmum 2608 80 Ibid 1210 55 kg/d
Averapge 2668 80 Ib/d 1210 55 kg/d
Maximum 8008 40 Ibid 383184 kg/d
Max Fiow Average Dose Dady Usage 8008 40 Ibid
Whole Plant # of Days of Storage
Maximum Flow and Averngo Dase 3060 days
CHEMICAL STORAGE INPUTS

25.) Flow used to calculate storage requirements. Maximum Type

26.) Chemcial application used to calculste storage Aversge Type

requirements

27) input Minimum Number of Days of Storage 30.00 deys

Miremuin Storags Volume 16922 26 gal 84 06 m3
28.) Choose Chemical Dekvery Mathod Tank Truck Type

Buik Delvery Volume (Tank Trck, Totes, Drums) 2.849 46 gal 1118 m3 Assumes 45,000 b per Tank Truck
Optional: Input Butk Delivery Volume for Sslacted Delivery gal m3 Not typically usad Use with caution
Method (overwrites above calculation)

Calcuiate Butk Debvery Volume * 1.5 (for Truck 442269 gal 18.74 m3

Delivery Only)

Maximum of Above Delivary and Slorage Veiumes 2262 18 of 84 08 m3

BULK TANKS:

28.) input Number of Tanks 1 *

30.} Input Tank Diameter 1200 ft 3,857.80 mm BTD Greater than 14" tank diameter wil req
on-site tank fabrication Maximum
diametsr allowed for this model is 14°

Calculats Liquis Haight of Tanks 060 ft 6096 82 mm
Use tnis Tank Height {Liguid He:ght * 1 2) B0 n 7620 00 mm Verify tank height in relationship to | Venly tank height within the faciity If
the facility structure. Add reore ""‘:"m""‘:- Wﬂ'ﬁ‘&:;:‘;::;;::
:'"':::r Incroase;diamotor t volume needed for each tank for head
N space and outist connaction elevation.
Calculate Usable Volurna of Euch Bui Tank 17625 58 gal 8872 m3 Assumes 20% of the volume of each ti
is not usabils {needed for head space 1
outet connection clovation)
Calculate Volume of Each Bulk Tank 2115087 gal 8008 m3
31) Input Number of Rows of Tanks 1 #*
Cakudate Number of Tanks per Row ) *

32) Input Tank Material (FRP, PE (Polyethylene), PLS FRP Type Typically FRP

(Phenolic Lined Steel))

33) Input Ciear Distance Arcund BuikTanks, Day Tanks, 4.00 ft 1,218.20 mm coT Typically 23 ft

Totes or Drums

Caiculate Actual Number of Duys of Storage Ns days For bulk tanks, assumes 20% of the
volume of each tank is not usable (nee
for head space and ouYst connection

DAY TANKS
35) Are Day Tanks Required?

No

%

Calcidats Number of Active Materng Pumps

_

__

Z

-

Rule: Day Tanks are only avadlable wh
the Delivery Method = “Tank Truck”

L
uls  One active metering pump per e
apphication pok

Calcudote Number of Standby Meteting Pumps 1 » Rule. One standby metering pump per
asch spplcation
38.) Input Number of Adddional Standby Metering Pumps ° i
Caicudate Total Humber of Metenng Pumps. 2 #
39 ) Input Clear Distance Around Transfer and Metering 3.00 ft 914.40 mm cop Typically 24 ft
Pumps
Length of Transfer and Materng Pumps oo ft 914 40 mm Fixed Ci ) assumes
Puisafeeder maters m)
FACILITY SIZING:
40.) Is this Chemical Room Part of a Multiple Chemical Yes YN
Faciity?
41) Is this Chemical Room Considered the “Start Pont” for No YN There should only be one "start point” §
this Chemical Faciity? chemical faciity Recommend choosiny
the facility with the greatest width as th
b point”
% %
43} Input Common Chemical Access Cortidor Width 0.00 ft mm
Assumes Chom facilities ars in series.
Chem facilties are in parallel, input 172
total comidor width,
44)) Is Comidor Covered? Yes YN
45} Sefect Chamicai Facility Covenng Buiiding
48) Seloct Chemical Area for this Chemical c Only used to help CPES user organize
chemicals when multiple chemical
buldings are used Has no Impact on
siong caleulationsorcost
CONTAINMENT AREA.
Are Stars Requrred into Containment Area? Yes YN Typically not needed for tote and drum
storage aress.
Is Grating Raquired in Containment Area? Yes YN Typically not needed for tote and drum
storage aress
Width of Staf Access 400 ft ] 1219 20 mm WS Fixed
Caiculats Contanment Area Lengtn 200 ft | £096.00 mm |
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Calcufate Containment Area Width 310 3 10058 40 mm Note: verify that this dimension
matches the Containment Area
Width on the other chemical rooms
in this facility. if not, input the
larger value in the user overwrite
on the room with the shorter
47 ) Optional: User Overwrita of € Aroa Width L3 243840 mm
Calculate Fire Sprinkler Waler Volume 264000 gal 889 ml Assumes 0 2 gom/sf for 20 min if
instalted inside @ buiding. if chemical is
outside or under a canopy, assume no fire
sprinkder water volume.
Calculate 120% of Ona Storags Tank Volume 25380 80 gal 86 08 m3
Calculats 30% of AR Tank Volime 8345 20 gal 2402 m3
Calculats Madimum Volume + Fire Flow Valume 28020 BO gal 106.07 ml
Tank Pads Voluma 333 29 cf 881 m3
Tank Pads Voluma 2538 08 gal 81 m3
Calculate Maximum Voume + Fire Flow Volume & 30558 B8 gal 11580 m3
Tank Pad Volums
Calculate Maximum Volume + Fra Flow Voluma + 4085 13 cf 11588 m3
Tank Pad Veume
Calctdate Contanment Wall Height (mchuding 889 ft 203889 mm Nota: verify that this dimension 120% of 1 tank volume or 30% of all tank
fraeboara) matches the Containment Wall velume whichever is proater + fire flow
Height an the other chemical volume + 6" freeboard. Shouldbes45'
rooms in this facility. If not, input
the larger value in the user
overwrite on the room with the
shorter dimension
48) Optional: User Ovarwrite of C Wal Height ft 243040 mm
49) tnput Depth of Burial 0,00 t 0.00 mm 0B
50.) Input Cutback Slope 1.00 1 Cutback siops should ba 1 1 for dapth of
burial $ 5 t, and at least 1 5:1 for depth of
bural > 5 ft
51} Input Over Excavation Depth 1.00 ft 0.00 mm QEXD
Shing
Pipe Name nput Vi Unit {English) _ lnputVelocy | Unit (Metric) Sta Size Unit (Es Nominal Pips Size
Chemical Transfer Pump Suction Header Piping 2.00 fps 0.81 m/s 100 in 2500
Chemical Transfer Pump Discharge Headat Piping .00 fos .83 mis 100 in 2500
Chemicel Metering Pump Suction Header Piping 2.00 fos 0.81 mis 100 in 2500
Chemical Metering Pump Dischargs Header Piping 6.00 fps 1.83 mis 100 in 25.00
Mechanical Material Requirements:
Plpe Name Plpe 1D instatlation Type Pipe Material Pipe Lining Material Pipe Coating Material Pipe Length # Elbows
Chemical Transfer Pump Suction Header Piping CTSH Exposed PVC NA NA 000 .00
Chemical Transfer Pump Discharge Headar Piping CTOH Exposed PVC NA NA 0.00 00
Chemical Metering Pump Suction Header Piping LCSH Exposed PVC NA NA 53.00 .00
Chemical Metering Pump Discharga Header Piping COH —_ Exposed PVC NA NA 53.00 .00
LW #MP4
Electrical User inputs and Sizing Requirements:
52) Is this a “Crifical” Facilitv {requiring standby power)? No YN
53) s thers SWGR? No
Etectrical Equipment Lengths:
Item Quantity HP per Each AFD's Required? MCC Spaces for Motor | MCC Spaces for AFD's| MCC Spaces for Breakers Total MCC Spaces
Startars less than 50hp)
Metering Pumps 00 50 No .00 00 .00
User Dafined item #1 .00 .00 No .00 .00 .00
User Defined ttam #2 00 X No 00 .00 00
User Defined ltemn #3 .00 .00 No 00 00 .00
TOTAL 0.00 .00 .00 .00 0.00
Electrical Equipment Widths:
Equipment — Deoth(m
MCC .00
Smal AFD's .00
Large AFD's .00
i ar .00
Maximum Depth .00
Clear Distances
Cloar Distance Width Length Comment
[<lo]] 300 Clear Distance batween wall | Typically 3 feet
and MCC
cb2 100 Clear Distance batween MCC | Typically 1 foot
and Small AFD
cD3 ao0 Clear Distance betwasn Small | Typcaty Zero
AFD and Large AFD
CcD4 0.00 Clear Distance between Large| Typicaly Zera
AFD and Switchgear
cDSs 000 Clear Distance between Typically Zero
Switchgear and Contingency
Space
coe 400 Clear Distance behind
Switchgear (If there is no
Switchgear, this distance wil
be Zero
co7 3.00 Cleer Distance in front of Tyipcaly 3 foet
Equipment
Confingancy Lengh 000 Gontingency fength Typrcaty Zero
Electric Room Length ()
CD1 00
MCC 00
cD2 .00
Smak AFD's .00
co3 .00
Large AFD's .00
CD4 .00
Swithgear .00
Cb5 00
Conti 00
Total Length .00
Electric Room Width (f):
cos .00 If there s no switchgear, this distance wil be Zero.
Maximum Equipment Depth .00
co? .00
Total Width 00
COST TABLE FOR_TANKS 8 PUMPS: Unit Cost
Tanks (Instalied Cost per Galion)
FRP. $2.11
P ne (PE S 21
Phenolic Lined Stael (PLS) s8.01
Chermical Feed Pumps {Cost per Each) $7,991.45
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Logic Tests ("1" = Yes, “0" = No):
Is this Chemical Fead System Included? 1
Is the Method of Delivery "Tank Truck*? 1
Is Day Tank Requirad? {1 = Yes, 0 = No) o
Tank Truck without Day Tank (True or False) TRUE
Tank Truck with Day Tank (True or False) FALSE
Tank Truck without Day Tank (1 = Yes, 0 = No) 1 Tank Truck without Day Tank
Tank Truck with Day Tank (1 = Yes, 0 = No} Q Tank Truck without Day Tank
Is the Method of Delivery “Tate™? 0 Tote
Is the Method of Defvery "Drum™? o Drum
Length of Module (Tenk Truck) 2000 ft 6096 00 mm
Length of Module (Tote) o000 ft ooo mm
Length of Module (Drum) 000 f (i) mm
Width of Module (Tank Truck without Transfer Pump and Day 33.00 f 10058 40 mm
Tank
Width of Module (Tank Truck with Transter Pump and Day 000 fn 000 mm
Tank
Wikith of Module (Tote) 0.00 ft 000 mm
Width of Module {Drum) 000 L4 ooo mm
Area of Module 000 ooo m2
Number of Bulk Tanks {each) 1 *
Diameter of Bulk Tank 1200 ft 3857 mm
Volume of Each Bulk Tank 2115087 gal 80 m3
Bulk Tank Material FRP Type
Number of Day Tanks {each) [} ®
Diameter of Day Tank 0.00 fn
Volume of Each Day Tank 0g0 g 000
Number of Transfer Pumps [ *
Transfer Pump Capacity (each) 000 000 Assume fil aach tank in 20 min
Number of Metering Pumps 2 *
Madute Covered? ("1" = YES, "0" = NO) []
If Module Exists, Is it Covered? ("1" = Yes, “0" = No) 0
Containment Wall Height 688 ft 2038 99 mm
Slab on Grade Thickness 8.00 n 228.80 mm Mode! based on §"
Slab on Grade Thickness. 075 r 2080 mm
Conainment Wall Thickness 2.00 n 203.20 mm Modei based on 8°
Containment Well Thickness 087 f 20320 mm
Tank Pad / Metering Pump Pad Height 3.00 ft $14.40 mm
Corridor
Length 2000 ft 6096 00 mm
Width [ ft 0.00 mm
Area 000 sf 000 m2
Cormidor Covered? ("1 = YES, "0" = NO) 1
Eilectncal Room
Siab on Grads:
Length 0.00 (1] mm
Width o0 0.00 mm
Concrete Thicknesa 12.00 J04.80 mm Mode! based on 127
Concreta Thickness 1.00 304 80 mm
Wals
Height = FBD 10.00 ft Fixed
Concrete Thickness 8,00 in 203.20 mm Model besed on 8"
Concrete Thickness oe7 ft 20320 mm
Overall Dimensions
Containment Area Langth 20.00 ft 8096 00 mm
Containment Area Width 3300 h 10058.40 mm
Containment Aroa 86000 8132 m2
Corridor Area Length 2000 4 6056 .00 mm
Cormidor Area Width 000 L3 000 mm
Comdor Area 000 st 0.00 m2
Electrical Area Length ooo ft 000 mm
Electrical Area Width ooo ft ao0 mm
Electrical Room Area oo sf 0.00 m2
Chemical Facilty Area 66000 sf 81232 m2
Covered Chemical Area (Buiding) 86000 st 8132 m2
Covered Chemical Area (Canopy) 0.00 st 0.00 m2
Total Covered Area 660 00 sf 8132 m2
Excavation Depth 175 L4 53340 mm
tn ]
SITEWORK:
Excavation 5484 cy N7 m3 38,33 47
Im  ed Structura! Backfill 48.89 cy 372 m3 10 52352
Native B il 6.01 Y 460 m3 780 347
Haul  ezs 48.63 (24 3718 m3 $7.30 $380
Alowance forM  ite s 5 $3124.88 $1
Subtotal 33281
CONCRETE:
Slab on Grads 2247 cy 17 18 m3 $356.31 38 006
Containment Walls 1.08 cy 922 ml $704.01 $8 489
Bulk Tank Pads 24 (24 1708 md $358.31 $7 560
D Tank Pads 0.00 cY 0.00 md $358.31 30
Transfer Pum Pads 0.00 cy 0.00 m3 $358.31 30
Mete  Pum Pads 133 (24 1.02 m3 $358.3¢ $475
Coridor
Slab on Grade 0.00 cy 0.00 3 $356.31 30
Electrical Room
Slab on Grade 000 cy 0.00 ml $356.31 $0
& for Misc items. % $24,92974 $1 48
Subtotal $28 178
MASONRY: Modsrate
hemical B 660.00 $187.30 $123818
Electrical R 0.00 $156 00 $0
Subtotal 660.00 $123818
METALS:
[ 0.00 SF $39.18 $0
Metal§ ~ 1 EA $7 8041 57 804
Gra’ 1 EA $107300 3187
Allowance for Misc Ite 10% $9.877 16 $968
Subtatal 10845
EQUIPMENT Budgstary Quote: (CPES will
automaticatty add Installation Factc
Bulk Tank 1 EA s4451.70 844 574
Da Tank o EA $0.00 30
Tr erPum ] EA .
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Metering Pump 2 EA $7,091.43 $15,983]
Alowance for Misc tems 10% $60,558.59| 058}
Subtotal $86,612!
INSTRUMENTS & CONTROLS:
Instruments
Chamical Tank Radar L evel Transmaters A $077.63 3878
Chemical Tank Baacons A $977.61 $978}
Day Tank Differential Pressure Transmitter A 3977.83 50
Drum or Tote Weigh Scals $1.302.51 $9]
Metering Pump Discherge Pressure Switch EA $631.76 $1,304]
Magmeter EA S651.78 $652)
Sump Pump Float Switch EA $325.88 ss_z_g‘
Eyewash A $977.63 3978
Number of Analog VO Counts A 5247.87 $1,238]
Number of Digital VO Counts 17 A $58.66 $887|
Number of Local Pansis 1 A $12.253.06 $12,253)
Number of PLCs 1 $13.035.1¢ $13,035)
18C Condut & Wice 140.00 4287 m $11.36 582
Allowance for Misc tems 10% $34,315.88. $3.432
Subtotal $37,752
MECHANICAL
Pige
Chemical Transfer Pump Suction Header Piping-CTSH (1- 0.00 LF 000 m $12.29 $0]
inch, Exposed, PVC)
Chemical Transfer Pump Discharge Header Piping-CTDH 000 LF coo m $12.29 30}
{1-inch, PVC)
Chemical Metering Pump Suction Header Piping-LCSH (1- 53.00 LF 1615 m $12.29 3651
inch, Exposed, PVC})
Chamica! Metering Pump Discharge Header Piping-LCOH 53.00 LF 1815 m 31229 $651
(1-inch, Exposed, PVC)
Elbows
Chemical Transfer Pump Suction Header Piping-CTSH (1- 0 EA £9.42 $0|
inch, Exposed, PVC)
Chemical Transfer Pump Discharge Header Piping-CTDH o EA $9.43 3o
{1-nch, Exposed, PVC)
Chemical Metating Pump Suction Header Piping-LCSH (1- 8 EA $9.43 $75]
inch, Exposed, PVC)
Chamical Metering Pump Discharge Header Piping-LCOH 8 EA 38.42 $75)
(1-inch, Exposed, fVC)
Tees
Chemical Transfer Pump Suction Header Piping-CTSH (1- o 123 s9.81 S0}
inch, Exposed, PVC)
Chemical Transfer Pump Discharge Header Piping-CTDH 0 EA 3$9.81 30}
{1-inch, Exposed, PVC)
Chemical Metering Pump Suction Header Piping-LCSH (1- 2 EA £9.81 $20}
inch, Exposad, PVC)
Chamical Metering Pump Discharge Header Piping-LCOH 2 EA $9.81 $20|
{1-inch, Exposed, PVC)
End C
Chemical Transfer Pump Suction Header Piping-CTSH (1- [ EA $5.29 S0
inch, Expossd, PVC)
Chemical Transfer Pump Discharge Header Piping-CTDH L] EA $520 $0)
{1-nch,
Chamical Metering Pump Suction Header Piping-LCSH (1- 2 EA $3.29 E33
inch, Exposed, PVC)
Chemical Metering Pump Discharge Header Piping-LCOH 2 EA 8520 m
(1-inch, Exposed, PVC)
Valves
Chemical Meatering Pump Sucﬁon Header Piping-LCSH (1| [] EA §83.58 50f
inch, PVC, V-802 agm
Chemical Metering Pump Suction Header Piping-LCSH (1- 0 EA $33.85 $0]
inch, d, PVC, V-802, Diaphragm;
Chamical Metering Pump Sﬂmn Hndu Piping-LCSH (1-| 4 EA §53,58 $214)
inch, d, PVC, V-802,
Chemical Metering Pump Discharge Hndu Piping-LCDH 4 EA $33.55 $214)
(1-ineh, Expossd, PVC, V-802, Disphragm)
Allowancae for Misc Hems 10% $1,842.11 $194]
Subtotal 52,1381
ELECTRICAL. I
# MCC Sections [] td 58.044.94 S0
Switchgeer [ l_ﬁ $37,008.81 5
Adjustable Frequency Drives
Matering Pumps [EA $8,370.07 [}
User Defined item #1 Es $8,308.83 S0
User Definad Itam #2 EA §8,308.8) $9)
User Defined ltem #3 EA $8,308.83 39
Electrical Condurt & Wire 0.00 LF 0.00 m Sr11.20 $0;
Allowance for Misc ltems 10% $0.00! 50
Subtotal 50
USER DEFINED ESTIMATE ITEMS: QUANT (ENGLISH) UNIT (ENGLISH) QUANT (METRIC) UNIT (METRIC) SIUNIT TJOTAL COST
ltern 1 Description .00 .00 $0
hem 2 Description .00 .00 39
o 3 Description 00 1 50
Itam 4 Descnption 00 .00 30|
ftam § Description .00 .00 30/
ltem 8 Description 00 .00 301
ftam 7 Desctiption .00 X 30,
ftern 8 Descrntion 00 50
ftem 8 Descnption .00 .00 30|
tem 10 Descnption .00 00 0|
Hem 11 Description .00 .00 $0)
tem 12 Description .00 .00 $0/
Hem 13 Description 00 .00 50l
Itemn 14 Description .00 .00 30
ftem 15 Description .00 .00 30
Subtotal $0
Subtotal $270,221
ALLOWANCES User Overide
Finishes Alowance .00%
IAC Alowance .00%
Mechanical Alowance .00%
Electrical Allowance .00%
Faciny Cost 80| Buiding SF
Facity Cost with Standard Addtional Project Costs Added 880 Building SF
Facity Cost with Standard Addticnal Project Costs and 680 Buliding 8F
Contractor Mar Added
Facity Cost, Contractor Merkups, and Location Adjustment 880 Bulking SF
Factor Added (e; ALL Addttionsl Project Costs
Faciity Cost with Standard Adddional Project Costs, Contractor 880 Bulding SF
Markups, and Location Adjustment Factor Added
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Located in Stand Alone Chemical Building

342017
1221 PM

hemical tora e & Feed - i m arb nate

n Yes

Chemical

Patcent Active Chemical

Active Chemicol Form for Dosuge Bas 3.
Butk Denslly  bicd

Active thigal se utio

Caleulate Solution Strength

Process User Inputs:
F OW AND CHEMICAL ADDIT ON
App cation #1
1) Min mum flow to application point

2 Average flow to application point

3 Maximum flow to application point
4 Minimum chermical addition

$ ) Average chemicai addition

6} Maximum chemicsl eddition

7 nput Number of Equal § multansous Apptication Points

8) Hours of addition per day

App caton #2
9 Minimum flow to application point

10.) Average flow to application paint

11} Maximum flow to applicatoin point

12 ) Minimum chemical addition
13 ) Average chemical addition
14 ) Maximum chemicat addition

15.) Input Number of Equal Simultaneous Application
Points
18 ) Hours of addition per day

Application #3
17 ) Minimum flow to application point

18) Average flow to apptication point

19 ) Maximum flow to applicatoin point

20 ) Minimum chemical addition
21) Average chemical addition
22.) Maximum chemical addition

23.) Input Number of Equal Simultaneous Application
Polints
24.) Hours of addition per day

CHEMICAL QUANTITIES AND FLOW

Application Peint #1 Chemical Usage:
Miimurm as dry” chenical
Avetagze as “dry” chemical
Maxsmum as dry” chemilcal
Minmum Plant Water Flow
Avetagn Plont Water Flow
Maximum P ant Watar Flow

ham cal Matering Rates per Simultaneously

2 ran Pumnp

Min mum at feed concentration

Aveérage at feed concentrahon

Max:mum at faed concentraticn
alculate Chamical Metaring Pump Flow
umdown

Ov rwrite Value
Sodium Carbonate Select "Other” from the
drop down list if using a
d flerent chemical
83 0% Inputting a value In the
yellow cell overwrites the
ceil in column “C”
Na2C03 Inputting a value in the
yellow cell cverwrites the
cell in column “C*

850 Inputting a vaiue in the
yetiow cell overwrites the
cell n column "C*

210 Typica range for solution
strength of this chemical is
01to05

120% Ths s the intended feed
stren htoth rocess
Valyo (English}  Unit(Engiish)  Value (Metricl Unit (Metrlc)

4.00 mgd 154 MLd

4.00 mgd 15.1 Mid

12.00 mgd L Mud

12000 mgiL
120 00 mgiL
120,00 mgiL
1 #
24 hr
mgd MU
mgd ML
mgd ML
mglL
mglL
mgh
#
hr
mgd Mud
mgd Mud
mgd Misd
mol
mgh
mgl.
each
hr
4002 20 Ibid 181582 kg/d
4003 20 Ib/d 181582 kgtd
12009 60 Ivd 5447 48 kgid

27 80 gpm 105 23 LUmin

27 80 gpm 10523 Umin

83 30 gpm 31570 Limin

1888 00 gph 631407 un
1688 00 gph 8314 07 Uh
£004 00 gph 18942 20 Uh

300
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Comment

Input tha flow that the selected dose w
bea tliedto
Input the flow that the selacted dose w
be apptied to.

Input the flow that the selected dose w
bea iedto.

Input the dose that corresponds to the
flow in ut above.

Input the dose that corresponds to the
flow in ut above.

Input the dose that corresponds to the
flow in ut above.

input the total number of hours that th
chemical is fed durin the da

input the flow that tha selected dose w
be app ed to, Enter 0 if Unit Process it
not Included

Input the flow that the selacted dose w
be appl ed to. Enter 0 if Unit Process 1
net ncluded.

Input the flow that the selected dose w
be appl ed to. Enter 0 if Unit Process it
not Included.

Input the dose that corresponds to the
flow in ut above.

Input the dose that corresponds to the
flow in ut above.

Input the dose that corresponds to the
flow in ut above.

Input the total number of hours that th
chemical ia fed durin the da

nput the flow that the selected dose w
be applied to. Enter 0 if Unit Process it
net Included.

Input the flow that the selected dose w
be applied to. Enter 0 if Linit Process 1t
not Included.

Input the flow that the selected dose
ba applied to. Enter 0 if Unit Process it
not Included.

Input the dosa that corresponds to the
flow n ut above.

Input the dosa that corresponds to the
flow in ut above.

nput the dose that corresponds to the
flow in ut above.

nput the total number of hours that the
chemical is fed duri  the da .

Should ba <20 If > =20 proceed witt
cautlon
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D Y

Numbaer of Selution Tan
Sol

T.
lution Tank LengthAi 275 ft 838.20 mm LW

7% 7
Whole Plant Chemical Usage for Storage Calcs
Minirum 4003 20 Ibid 1815.82 kg/d
Avurage 4003 20 Ibrd 1815 82 kg/d
Maximum 12009 80 Ib/d 5447 46 kgfd
Max Flow Aveiagu Dose Dally Usago 12009 80 b/d 5447 48 kg/d
CHEMICAL STORAGE INPUTS
25.) Flow used to calcuiate storage Avarage Type
28.) Chemcial appHication used to caiculate storage Average Type
reauirements
27 ) Number of days of storage 30.00 days
28.) Choose Chemical Detivery Method Bu|
Storage Mass 120056 00 b 54474 83 kg
Bulk Delivery Mass 2000 00 b 907 18 kg Flxed
Bulk Dellvery Storage Required 4615 ef 131 m3
tMaximurm Stocage Required 1847 83 ot L 5232 ma
1’ rg WAV e
OGHOE S
05
o oA A A 64
7 o //
% 277772 5555 %
SUPERSACK STORAGE CALCULATIONS
Length and Width of Supersack 400 ft 121920 mm SSLW Fixed
Height of Supsrsack 400 L 1218.20 mm SSH Fixed
Number of Supersacks MNeeded 5100 # SSNUM
34.) Numbes of Rows of Supersacks 2 * #R
35.) Number of Supsrsacks, Stacked 1 * #55
Number of Supersacks Pet Row 3100 # #SPR
38) input Clear Distance Batween Cycle Bins 3,00 L3 914.40 mm CDSS Typically 23 ft
HOPPER FEED SYSTEM CALCULATIONS
37) Max Hopper Plant Water Flow Rate 100.00 gpm 378.54 Umin Fixed
Flow Rate Meadad for Max Fiow Conditions 8340 gpm 31570 Umin QKAY
Calcutate Number of Hoppers 100 #® Typlcally 1 for Silo system and 2 for
other systems
Dry Capacity of Each Heppel 2000 00 b 907 18 kg
Hopper Langth 533 ft 1624 58 mm LFS Fixed
Hopper Width 533 ft 1824 58 mm WFS Flxed
Height Frem Floor to Top of Feed System 1729 ft 5269 99 mm FSH Fixed
38.) Input Clear Distance Around Hopper 3.00 ft 3.00 mm CDH Typically 23 &
SOLUTION TANKS:
Calculate Voume of Each Solution Tank 75 00 gal 283 81 L
Calcu'ate Volume of Solution Storage Required 10 03 cf 028 m3
100 ® T

Square tank for supersack/hopper

NN

system
Use this Tank Helght (Liquid Height * 1.2) 200 f 809 60 mm STH Verily tank height within the facifity If
Indoars, typically 4' lower than the roof
framing structure.
Calcu ete Mumber of Hours of Solution Storage 0.01 hrs
Requ red At Max Flow and Max Dose
Solutian Tank Distance from Silo Wall 200 ft 609 80 mm STCD Fixed
Claar Distance from Pumps to Edge of Silo 455 r 1390 85 mm SPCD
38 ) input Clear Distance Around Transfer Pumps for 4.00 ft 1,828.80 mm coP Typlcally 2 3t
SuperSack System
Transfer Pumps - #

Trunsfar Pump Type \Watson Mariow Type Fixed
Trunstor Pump Model SPX 50

lumber of Activa Transfar Pumps 100 #
Mumber of Standby Transler Purrps 100 #
Total Mumber of Transfer Pumps 200 # #FP1
Caleuiate Max Transler Pump Fiow Rate (each) 8340 gpm 528 Us
Calculato Transfer Pump Brake Hoisepower 5 50 hp 410 kw
Culculute Transter Pump Pad Length 288 ft 876 30 mm FPL1
Culculate Transler Pump Pad Wicth 275 ft 83820 mm FPW1
Calcuiato Translar Pump Huight 265 L4 807 72 mm FPH1

Transfer Pumps - ion #2
Transfer Pump Type Watson Marlow Typs Fixed
Transfor Pump Model NEMA 2 #
Input Mumber of Active Transfer Pumps 000 #
Input Mumiber of Standby Transfer Pumps 000 #*
Total Number of Transfer Pumps 000 # #FP2
CPES Facilities Public_Longview_MINTFARM_Sodiumaluminats © 2015 CH2M HILL, Inc File Version: 107232015
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Caleulate Max Transfer Pump Flow Rate {each) 0.00 gpm 000 Us
Caleulats Transfer Pump Brake Horsepower 065 hp 048 kw
Calculate Transfer Puinp Pad Length 0.74 ft 225 55 mm FPL2
Caleulaty Transfer Puinp Pad Widlh 0.78 ft 23012 mm FPW2
Caleufate Transfer Pump Height 043 ft 132 08 mm FPH2
Transfer Pumps - Application #3
Transfer Pump Type Walson Marlow Type Fixed
Transfer Pump Model NEMA 2 #®
Input Humber of Active Transler Pumps 0.00 #
Inpul Humber of Standby Transter Punps 0.00 #
Tatal Numnber of Transfer Pumps 000 # #FP3
Calculate Max Transfer Pump Flow Rate (each) 0.00 gpm 000 Us
Calcutote Transfer Pump Brake Horsepouwer 0.65 hp 048 KW
Calculate Transfer Pump Pad Length 0.74 ft 225 55 mm FPL3
Caleuiate Transfer Pump Pad Widin 0.7 ft 230 12 mm FPW3
Caleulats Transfer Pump Height 043 ft 13208 mm FPH3
FACILITY SIZING:
40.) Ifthis is 8 Supersack Apptication, is this Chemical No YN
Room Part of a Multiple Chemical Facility?
41) Is this Chemical Room Considerad the “Start Point” for No YN Thera shouid only be one "start point*
this Chemical Faciiity? chemical facility Recommend choosir
the facllity with the greatest width as t!
*start point*
42.) If this is Part of a Multipie Chemical Faclitty and is the * Total number of pumps is listed In row
"Start Point®, Input tha Summation of Totai Number of 114 of the liquid chemical facility, row:
Pumps from the Other Chemical Rooms Here 140, 151, and 182 of the dry chemical
facility, and row 122 of the potassium
anganate faciti
43.) Input Commeon Chemical Access Corridor Width 8.00 ft mm cw Input zero if a corridor is not required
44 ) Is Corridor Covered? Yes YN
45.) I3 Chemical Facliity Covered? Yas YN
48.) Select Chemical Building for this Chemical None This Is for the user to organize the
chemicals
CONTAINMENT AREA.
Calculata Containment Aren Length 140 00 L 4207200 mm ICL
Calculats Containment Area Wdth 16 21 t 5853.88 mm Icw
47.) Optional: User Overwrite of € Area Width r 2,433.40 mm
Calcuiate C Area Diamatar A ft #VALUE! mm CAD
Calculato Fire Sprinkier Water Volume 10754 80 gal 4071 m3 assumes 02 gpmvsf for 20 min
Calculate 120% of One Storage Tank Volume 90 00 gal 034 m3
Calculate 30% of All Tank Volume 22 50 gal 009 m3a
Calcuiate 20 Minutes of Maxinum Plant Watar 1668.00 |gsl 631 m3
Calcuate Maximum Yolurme + Fite Flow Volume 1960 69 cf 4703 m3
« Calcufate Containment Wall Huight {including 112 ft 34068 mm 120% of 1 tank volume or 30% of ali t.
fraeboard) volume whichever is greater + fire flow
volume + 6" fresboard
48.) Optional: User Overwrits of € Wall Height fn 2,438.40 mm
49.) Input Depth of Burial 0.00 ft 1,023.80 mm 0B
50.) Input Cutback Slope 1.00 1 Cutback slope should be 1 1 for depth
byrial £ 5 ft, and at least 1.5 1 for dep!
of burlal > 5 ft.
51.) Input Over Excavation Depth 1.00 ft 600.80 mm OEXD
Sizing
Pipe Name Input Vel Unit {English) Input Velocity Unit (Metric) Standard Pipe Size Nominal Plpe Size
Chemical Transfer Pump Suction Header Piping 2.00 fps 0.61 m/s 450 [ 100 00
Chemical Transfer Pump Discharge Header Piping .00 fps 1.83 s 250 5000
Plant Water Pipe 3.00 fps 483 m/s 100 25 00
Mechanical Matarial Requirements.
Plpe Name Pipe D Installation Type Plpe Material Plpe Lining Materiaj Plpe Coating Matarial Plpe Length # Elbows
Chemical Transfer Pump Suction Header Piping LCSH Exposed PVC NA NA 159.21 8
Chemical Transfer Pump Discharge Header Piping LCOH Exposed FRP NA NA 159.21 12
Plant Water Pipa PW Exposed PVC NA NA 19 98 2
Electrical User Inputs and Sizing Requirements.
52.) |s this & "Critical” Facility (requiring standby power)? No YN
53.) Is there SWGR? No
Elactrical Equipment Lengths. Mcc
Htem Quantity HP per Each AFD’s Req ? MCC Spaces for Motor MCC Spaces for MCC Spaces for Breakers Total MCC Spaces
Starters AFD’s less than 50hp)
ransfer Pumps - Aplication #1 .50 o .00 .00 .00
ransfer Pumps - Aplication #2 .85 o .00 .00 .00
ransfer Pumps - Aplication #3 .65 o .00 .00 .00
Hoppers .00 o .00 .00 .00
TOTAL .00 .00 .00 8.00
Electrical Equipment Widths:
Equipment Depth (ft}
MCC .87
Small AFD's .00
Large AFD's .00
Switchgear .00
Maximum Depth .67
Clear Distances.
Clear Distanca Width Length
cD .00 ypically 3 feet
CD: .00 ypically 1 foot
CD: .00 ypically Zero
CD4 .00 ‘ypically Zero
CD5 .00 ically Zero
CcD8 0.00 thera is no switchgear, this distance will be Zero.
co? 3.00 yipeally 3 feet
Contingency Length 0.00 ypically Zera
Electric Room Length {ft):
CD1 .00
MCC .33
cD2 .00
Small AFD's .00
co3 .00
Large AFD's .00
CcD4 .00
Swithgear .00
CcDs .00
Contingency .00
Total Length 12.33
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[ Electric Room Width (R)._ () [
cDs .00 If thers is no switchgear, this distance will be Zero
Maximum Equipment Depth 87
cD7 .00
Total Width .87
t] H Valye English Unit (English) Valye (Metric} Unit (Metric) Name Comment Red Flags
Containment Area.
7 / .,
2.7 .
S985555% 5587 75 88 %
5555555555 155/, 555
S s 5% 5557755
S GOGE PG g d4a 44
i Z %/
I%/l/,é/(// % % 7
SN OH44 0%
2 % 2 % 7 %
Supersack.
Ci Area Length 42672 00 mm
C Area Width 5853 88 mm
Ci Area Slab on Grade Length 43078 40 mm
C Area Slab on Grade Width 8260 08 mm
Ci Area Length 44257 80 mm
C Area Width 747928 mm
Containment Wall Height 340 668 mm
Siah on Grade Thickness 220.80 mm Model based on §°
Slab on Grade Thickness 228 80 mm
Containment Wal Thickness 203.20 mm Model based on 8"
C Wall Thickness 203.20 mm
Corridor:
Corridor Area Length 42872 00 mm
Corridor Area Width 1826 80 mm
Corridor Area Steb on Grade Length 43078 40 mm
Corridor Area Slab on Grads Width 243840 mm
Corridor Area Excavation Length 44297 80 mm
Corridor Area Excavation Width 3857 60 mm
Electrical Room
Area Length 4165 60 mm
Electrical Area Width 1828 80 mm
Electrical Area Slab on Grade Length 4775 20 mm
Electrical Area Slsb on Grade Width 2438 40 mm
Electrical Area Length 5994 40 mm
Electrical Area Excavation Width 3657 60 mm
Siab on Grade Thickness 304.80 mm Model based on 12*
Slab on Grade Thickness 304 80 mm
Wals.
Height = FBD 10 00 r Fixed
Concrete Thickness 0.00 in 203.20 mm Model based on 8"
Concrate Thickness 087 4 203 20 mm
Containment + Corridor Excavation Area (Excludes 352870 ft 1075547 78 mm
Electrical Room)
Excavation Depth 175 ft 533 40 mm
Covered Building Area 352870 st 32783 m2
Description Quantity (English) | Unit(English) | Quantity {Mefric} Unit {Metric) $iunit Total Cost User Over-Write
SITEWORK.
Sio.
Excavation .00 cY .00 m: $8.35 $0j
Imported Structural Backfill .00 cY .00 m. $48.10 $0
Native Backfill .00 cY .00 m: $7.80 $0j
Haul Excess 00 cY 00 m: 37.20 $0|
Supersack:
Excavation 812.54 cY 62123 m: $8.35 $5,158
Imported Structural Backfill 786.70 cY 80148 m. $48.10 $37,840|
Native Backfill 585.48 cY 447 83 m: $7.80 $4,569]
Haul Excess 227.08 cY 17360 fut $7.80 $1,772
Elgctrical Room:
Excavation 21.15 CY 18.17 m. $8.35 $134
imported Structural Bacifill 17.48 CY 13.37 m. $48.10 $841
Native Backfill 3.59 CY. 275 m: $7.80 $28)
Haul Excess 17.56 cY 13.43 m: $7.80 $137
Allowance for Misc ltems 5% $50.479.36 $2,524]
Subtotal $53,003|
CONCRETE:
Sio.
Concrets Foundation 0.00 cY 0.00 m3 $393.62 $0}
Concrets Containment Walls 0.00 cY 0.00 m3 $704.01 $0)
Supersack:
Siab on Grade:
Containment Area 80.63 cY 6185 m $393.62 $31,739)
Corridor 41 cY 24.01 m. $393.82 $12,363]
Containment Walis, .79 CcY .72 m: $704.01 $8 186|
Hopper Pads .05 cyY .80 m: $356.31 $3785|
Metering Pump Pads .58 cY .45 m: $356.31 $208!
Efectnical Room
Slab on Grade 464 CcY 35§ m3 $383.62 $1,827]
Aliowance for Misc ltems 5% $52,698.32 $2,835]
Subtotal $55,333)
MASONRY Moderate
Silo Containment Area 0.00 SF 0.00 m2 $19.65 $0
Containment Area 2802.75 SF 269.67 m2 156.08 $453,071
Corrider 1130.67 SF 105.04 m2 156.08 ﬂ
Electrical Room 125.33 SF 11.64 m2 156.08 $19,562!
Subtotal 4158.75 $649,111
METALS:
Metal Stairway 2 EA 7,804.18 $15,608|
Grating 1 EA 1,873.06 873
Allowance for Misc Items 10% $17,481.32 748
Subtotal i $19,228!
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EQUIPMENT:

‘Budgetary Quote: (CPES will

automatically add Installation Fact

Slio(s]

$523,841.19

Sito(s)
Hopper Fesder System

$203.347.71

ransfer Pump- Application

$19.865.51

ransfer Pump- Application

DEEEE

$7,508.22

ransfer Pump- Application

47.508.22

Aliowance for Misc ltems

$243,078.72

Subtotal

MECHANICAL.

Pipe

Chemical Transfer Pump Suction Header Piping-LCSH
{4 5-inch, Exposed, PVC)

15921

48.53 m

$29.00

$4.713

Chemical Transfer Pump Discharge Header Piping-
LCDH (2 S-inch, Exposed, FRP)

15921

48.53 m

$23.06

$3.6872

19.98

809 m

$1229

$245]

Plant Water Plpe-PW {1-Inch, Exposed, PVC)
Elbows

Chemical Transfer Pump Suction Header Piping-LCSH
{4.5-inch, Exposed, PVC)

330 98

$728

Chemical Transfer Pump Discharge Header Piping-
LCDH {2 5-inch, Exposed, FRP)

$198 74

$2,385)

Plant Water Pipe-PW (1-inch, Exposed, PVC)

$8.43

$19)

Teas

Chemica! Transfer Pump Suction Header Piping-LCSH
(4.5-Inch, Exposed, PVC)

$133 98

5288

Chemical Transfer Pump Discharge Header Piping-
LCDH (2 5-inch, Exposed, FRP}

209 66

$200

Plant Water Pipe-PW (1-inch sed, PVC)

$3 81

0|

Valves

Chemical Transfer Pump Suction Header Piping-LCSH
{4 5-inch, Exposed, PVC, V-802, Diaphragm)

$2.491 50

$4,883)

Chemical Transfer Pump Discharge Header Piping-
LCDH (2 5-inch, Exposed, FRP, V-802, Diaphragm)

8138417

$2,768

Plant Water Pipe-PW (1-inch, Exposed, PVC, V-802,
Oiaphragm)

LI I I I I I I I

2563.87

$554

Allowance for Misc items

)
00!
!
B

11

$2,062)

Subtotal

$22,887|

ELECTRICAL.

# MCC Sectiona

Switchpear

of:

Adjustable Fraquency Drives

Transfer Pumps - Aplication #1

$8,984.55

Transfer Pumps - Aplication #2

$8,388.51

by
lglal B

Transfer Pumps - Aplication #3

$8,388.51

3
=3

Hoppers

$8,431.52

Elactrical Conduit & Wire

420.00

R I

128.02 m

$1130

4
1
et

Allowance for Misc tems

10%

$44 971.40

e
S

Subtotal

&
o

USER DEFINED ESTIMATE ITEMS:
Item 1 Descri

QUANT (ENGLISH)

UNIT (ENGLISH)

s]

_QUANT (METHI

UNIT {METRIC}

Item 2 Description

Item 3 Description

Item 4 Deseriggon

Item S Description

ftam 8 Description

8|8]8[8/8]8

Item 7 Description

o
S,

Item 8 Description

Item 8 Description

Item 10 Description

Hem 11 Description

Item 12 Description

Item 13 Description

Item 14 Description

[ fiem 15 Deseription

HEEEE RS ST S S

SSSSSSsssssgsssF

SSSSSSSSSSSSSSSE

8818/88]8[8[8

Subtotal

o
t=3

Subtotal

$1,118,219]

ALLOWANCES.

User Override

Finishes Allowance

&C Allowance

Mechanical Allowance

Electrical Allowance

Facility Cost Name

Faclilty Cost

Facility Cost with Standard Mdﬁonll Project Costs Added

159]__ Bullding SF

Bullding SF

Faclilty Cost with Standard ‘Additional Project Costs and
Contractor Markups Added

Bullding SF

Facliity Cost, Contractor Markups, and Location
AdJustment Factor Added {excluding ALL Additional
Pro|

Buiiding SF

Facliity Cost with Standard "Additional Project Costs,
Contractor Markups, and Locatlon Adjustment Factor

Building SF
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i Id f to e&Feed- Al numsS Ifate A m
Located in Stand Alone Chemical Building

‘Project? o8

Is the Feciity Stornge Only no metering pumps)?
Selact Chemical

Percent Active Chemical % wiw

Activa Chemik.al Form for Dosage Basis
Buk Chemlca Specilic Gravity
Active Ib/gal sokmon

FLOW AND CHEMICAL ADDITION
Application #1
1) Minimum flow to appication point

2} Average flow to apphcation pont
3) Maximum fow to appiicatein point
4} Minimum chemical addition

5.) Average chemical addition
8} Maximum chemical addiion

7y MNMWMEMWMWMPI:M:
9.) Hours of addition per day

Application #2
9.) Minimum flow to application point
10) Average fiaw to application point

11) Mémum flow to applcatoin point

12.} Minimum chemical addition

13 ) Average chemical addition

14 } Maximum chemical addition

15) Input Number of Equal Simultanecus Application Points
18.} Hours of adcition per day

Appication #3

17 ) Minimum flow to appication pont

18.) Averape flow to application point

19.) Maximum flow to applicatoin point

20.) Minimum chemical addition

21} Average chamical adddion

22.) Maximum chemicel addiion

23} input Number of Equal Skmultanecus Application Poits
24 ) Hours of adddion per day

CHEMICAL QUANTITIES AND FLOW

Application Peint #1 Chemical Usage
Mimmum as “dty” chamical
Average a3 "ory” chemcal
Maximum e “dry” chen cal
Chemical Mstanng Ratas per Smultaneousty
Opera Pum
Minimum ot foed concentration
Average it leed concentriston
Maximum at fead concentration
Caleulate Chamical Metenng Punp Flaw Tuirdown

75 G0%

mgel

in

400
4.00
12.00

10.00

0.00

CPES Facities Public_Longview_M NTFARM_Sodumaluminate

Liquid Chemical mgchior

YIN

Aluminum Sulfata (Alum) magchioride

g "Tdd 4214

H

i

Ui

mgd

2

LAV

¢ wt

Liquid Chemical mgchior
v
Select "Other” from the drop ERROR: Celi C7
downistiusngadfferent  g51d be 'Other’, or
chemical.
75.00% This is the intended faed
sirength to the process.
Inputting @ value in the yellow
cell overwrites the cell in
column "C*
mgel Inputting 8 value in the yellow
cell overwrites the cellin
m ¢
300 Inputting a value In tha yetiow
cell overwrites the el in
column "C*
2248 54 kg/m3
18.14 MUd
15.94 MUd
4542 Misd
0.00 Mud
0.00 Mud
0.00 MUd
0.00 Mud
0.00 MUd
0.00 MUd
31525 kg/d
31525 kg/d
94574 kg/d
1402 th
1402 Lnh
4208 un
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For Fluoride systems, concentration must
include the Available Fiuoride on AF
concentration Typically 79 2% AF for 23
as HFA. (e g. 23% as HFAx 78 2% AFl =
18.22% as F)

nput the flow that the selectad dosa wil be
to

Input the flow that the selected doss will be
dto.

Input the flow that the selectad dose will be
to

Input the dose that coresponds to the flow
input above

Inpiat the dose that corresponds to the flow
above

Input the dosa that corresponds to the flow
in  above

Input the total number of hours thet the
chem isfed the

Input the flow that the selected dose wil be
applied to. Enter 0 it Unit Process is not
Inchuded.

fnput the flow that the selected dose wil be
applied to. Enter G it Unit Process is not
Included.

Input the flow that the selected dose will be
epplied to Enter 0 if Unit Process s nat
Included.

Input the dose that corresponds to the flow

abova
Input the dose that comesponds 10 the flow

°
Input tha doss that corresponds to the flow
sbave

Input the total number of hours that the
chemical is fed the

Input the fiow that the selected dose wil be
sppiied to Enter O if Unit Process is not
Included.

Input the flow that the selected dose wil be
eppliad to Enter 0 f Unit Process is not
Included.

Input the flow that the selected dose wil be
applied to. Enter 0 if Unit Process s not
Inciuded.

Input the dose that comespands to the flow

in  above.
Input the dose that corresponds to the flow
. abowt

.
Input the dose that comesponds ta the flow
above

Input the total number of hours that the
chemical is fad the d

Should be <201 If 220 1 procead with

caution.
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A A il L A, 7y oY, 2% A,
A A ; DN
¢ 777 7.
Whole Plant Chemical Usage for Storage Calcs:
Minimum 2895 00 Ibid 31525 kg/d
Averags 855 00 Ibid 31525 kg/d
Maximum 2085 00 Ibid 84574 kgld
Max Flaw Average Dose Daiy Usage 2085 00 Ibid
Whole Plant # of Days of Storage
Mayimum Flow and Average Dose 1250 days
CHEMICAL STORAGE INPUTS
25) Flow used to caicuiate storage requirements Maximum Type
26) Chemclal eppiication used to calculate storage Avetage Type
requremants
27) input Minimum Number of Daye of Starage 30.00 days
Miremuin Storage Volume 33BN ga 1282 ml
28) Choose Chamical Defvery Method Tank Truck Type
Buik Delvery Yoluma (Tank Truck, Totes Drums) 1,763 56 gat 881 md Assumes 45,000 b per Tank Truck.
Optional: Inpiat Bulk Delivery Volume for Selected Delvery ool ml Not typically used. Use with caution.
Method (overwrites ebove cakculation)
Calculnte Bulk Dekvery Volume ¢ 1§ {for Truck 2,297 84 ga 1021 m3
Delivury Only)
Maximum of Above Calivery and Slorage Velumes 445 60 o 12682 m3
BULK TANKS:
28) Input Number of Tanks 1 i
30} Input Tank Diamater 2.00 ft 2,430.40 mm BTD Greater than 14’ tank diameter will req
on-site tank fabrication. Maximum
diameter alowed for this model is 14'
Calculate Liquid Hmght of Tanks £ 88 ft 270204 mm
Use tnis Tank Heignt (Lquid Height * 1 2) 11 ¢0 fn 335280 mm Verrly tank height within the faciity. If
indoors, typicaily 4' lower than the roaf
framing structure. Assumes extra 20%
volume needed for each tank for head
spice and outiet connection elevation.
Calculate Usable Volums of Each Bulk Tonk 344878 gal 1305 m3 Assumes 20% of the volums of sach t:
is not usable (needed for head space |
outiet connection slevation),
Caleulate Volume of Each Bulk Tank 4136 13 gel 1568 m3
31) input Number of Rows of Tanks 1 i
Calcuiate Number of Tanks per Row 1 *
32) lnput Tank Material (FRP, PE (Polyethylene), PLS FRP Type Typically FRP
(Phenclic Lined Stesl))
33.) Input Clesy Distance Around BukTanks, Day Tanks, 400 r 1,219.20 mm coT Typicaly 23 R
Totes or Drums
Calcudate Actunt Number of Days of Sterage 162 days For bulk tanks, assumes 20% of the
volume of each tank is not usable (nee
for head space and outiet connection

DAY TANKS:
35.) Are Day Tanks Required?

% 55555

» v/:'//// /
prrrIn sy
//'/’/

RANSFER & METERING PUMPS:

N

W I

Rule Day Tanks are only available wh
the Deiivery Method = *Tank Truck”

L

/77777777
elcelaln Number of Active Mutenng Pumps. Rule Ons active metering pump per &
ation
Calculate Mumber of Standby Meteting Puinps 1 * Rule One standby metering pump per
each application
38.) tnput Number of Addtional Standby Metering Pumps 0 *
Caiculate Total Humber of Metenng Pumps 2 14
39.) Input Cloar Distance Around Transfer and Metering 3.00 ft 814.40 mm coP Typically z 4 ft
Pumps
h f Transfer and Moterng Pumps 300 ft 814 40 mm Fixed. Conservatively assumes.
Puisafeeder metori mp typs
FACILITY SIZING
40.) s thes Chenucal Room Part of @ Multiple Chemical Yes YN
Faciity?
41} Is this Chemical Room Considered the "Start Point” for No YN There should only bs one “start point” p
this Chemical Faciity? chamical faciity Recommend chaosing
tha faciity with the greatest width as thq
L, > “start point”
A
. o4 /P40 S L | !
ALY LI100407
% Z 2r 07000 A
43) Input Common Chemical Access Corridor Width .00 ft mm input zero if a corridor is not required.
Assumes Cham facilities are in series.
Chem faciitios are in paralel, input 172
total cormidor width.
44 ) Is Corridor Covered? Yes YN
45} Select Chemical Facilty Cavering Building
48} Select Chemicat Arna for this Chemical None Only used to help CPES user organize
chemicals when muttiple chemical
buiidings are used. Has no impact on
sizing calculations or cost
CONTAINMENT AREA.
Are Staws Required into Containment Area? Yes YN Typically not naeded for tote and drum
storage areas.
Is Grating Required in Contalnment Area? Yes YN Typically not nesdad for tote and drum
storage areas.
Wicth of Stair Access n | 1219 20 mm WS Fixed
Calculate Containment Area Lengtn n | 4876.80 mm
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Calculate Contanment Area Width 7300 F 8639.20 mm Nate: verify that this dimension
matches the Containmeont Area
Width on the other chemical rooms
in this facility. f not, input the
larger value in the user overwrite
on the room with the shorter
47} Optional: User Overwrita of Contsinment Ares Width ft 2438.40 mm
Calculate Fire Sprinkier Water Velums 1856 00 gal 703 m3 Assumes 0 2 gpmi/sf for 20 min if chemical]}
instaled inside a building If chemical is
outside or under a canopy. assume no fire
sprinider watervolume. |
Calculnte 120% of Ons Storags Tank Volume 4983 36 gal 1878 m3
Calcidats 30% of Al Tank Vokitng 1240 84 gal 470 m3
Calculate Maximum Voluma + Fire Flew Voluma 6419 38 gal 250 ml
Tank Pads Voluma 150 60 of 437 ™3
Tank Pads Voluma 1128.04 gal 427 m3
Calcidate Maimum Volume + Fire Flow Volume + T047 33 gal 30.08 m3
Tank Pad Veume
Calculute Maximum Volume + Firg Flow Vokuima + 108241 ot 30.08 m3
Tank Pad Voume
Calculate Conlanment Woll Height (mcuding 279 n 85020 mm Note: vorify that this dimension 120% of 1 tank vokume or 30% of all tank
freeboarg) matches the Containment Wall volume whichever is greater + fire flow
Height on the other chemical volume + 8" freeboard. Shouldbe s4.5'
rooms in this facility. If not, input
the larger value in the user
overwrite on the room with the
shorter di
48.) Optional: User Overwrite of C Wek Height ft 2,438.40 mm
48.) input Depth of Burial 0.00 U] .00 mm 08
50.) input Cutback Siope 1.00 A Cutback slope should be 1 1 for depth of
burial < 5 ft, and et least 1 5:1 for depth of
burial>5 &%
51.) Inpet Over Excavation Depth 1.00 ft 0.00 mm OEXD
Mechanical Skzing Requirements:
Pipe Name Input Velociy _ Unit (Engl \nput Velochty it (M Standard Pipe Size Unit (English) Nominai Pipe Size
Chamicai Transfer Pump Suction Header Piping 2.00 fps .6 mis 100 in 2500
Chemical Transfer Pump Discharge Header Piping .00 fps 8. mis 100 in 2500
Chemical Metering Pump Suction Header Piping 2.00 fps .8 m/s 100 in 25.00
Chemical Metering Pump Discharge Header Piping .00 fps 1.83 mis 100 in 2500
Mecharical Material Requirements:
Pipe Name Pipe ID Installation Type Plpe Material Pipe Lining Material Pipe Coating Material Pipe Length ¥ Elbows
Chemical Transfer Pump Suction Header Pioing CTSH Exposed PVC NA NA 0.00 00
Chemical Transfer Pump Discharge Header Piping CY0H Exposed PVC NA NA 0,00 00
Chemical Metering Pump Suction Header Piping LCSH Exposed PVC NA NA 45.00 .00
Chemical Metering Pump Discharge Header Piping LCDH Exposad PVC NA NA 45.00 .00
L+W #MP4
Electrical User inputs and Sizing Requirements:
52.) Is this a "Critical” Faciity {requiring standby power)? No YN
53.) Is thers SWGR? No
Electrical Equipment Lengths: Mce
em Quantity HP per Each AFD's Required? MCC Spaces for Motor |MCC Spaces for AFD's| MCC Spacas for Breakers Total MCC Spaces
Starters less than 50hp)
Metsring Pumps 00 .50 Na .00 .00 00
User Defined ftom #1 .00 .00 N 00 .00 00
User Defined Itemn #2 .00 .00 No 00 .00 .00
User Dafined ltermn #3 00 .00 No 00 .00 .00
JOTAL .00 .00 .00 .00 0.00
Electrical Equipment Widths:
Equipment Depth (M)
McC .00
Smal AFD's .00
Largs AFD's 00
Switchgear .00
Maximum Depth .00
Clogr Distances.
Clear Distance Width Length Comment
cD1 300 Clear Distance between wall | Typically 3 feet
and MCC
cD2 100 Clear Distance between MCC | Typically 1 foot
and Small AFD
€D aao Clear Distance between Smal | Typicatly Zero
AFD and Large AFD
CcD4 0.00 Clear Distance between Largs | Typically Zera
AFD and Switchgear
CcD5 000 Cloar Distance between Typically Zero
Switchgear and Contingancy
Space
coa 400 Clear Distance behind
Switchgear (if there ia no
Switchgear, this distance will
be Zero
co7 300 Clear Distance in front of Tyipcally 3 feet
Equipment
| Contingency Length ) [Contingency length Typicaly Zero
Electric Room Length {f)
[+e]] .00
MCC 00
ch2 .00
Smal AFD's .00
[ook] .00
Large AFD's .00
cD4 .00
ar .00
co5 .00
Contingency .00
Total Length 00
Electric Room Width (ft):
cps .00 )f there i3 no switchgear, this distance wil be Zero.
Maximum Equipment Depth .00
€07 .00
Total Width .00
COST TABLE FOR TANKS &8 PUMPS: Unit Cost
Tanks (Instated Cost per Galon]
FRP. 3$2.84
Polyathytens (PE; 2.1
Phenobc Lined Steel {PLS) sa.0t
Chemical Feed Pumps {Cost per Each) $7,091.48
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ions; [ ValueEnglish | unit(English) |  Val | Uinkt {Metzig) Name Comment BedFiags
Logic Tests (*1“ = Yes, "0" = No)
Is this Cherical Feed System inciuded? 1
Is the Method of Delivery “Tank Truck™? 1
s Day Tank Required? (1 = Yes, 0 = No}) []
Tank Truck without Day Tank {True or Falsa) TRUE
Tank Truck with Day Tank (True or Faise) FALSE
Tank Truck without Day Tank (1 = Yes, 0 = No} 1 Tank Truck without Day Tank
Tank Truck with Day Tank {1 = Yes, 0 = No) [ Tank Truck without Day Tank
Is the Mathod of Delivery "Tote"? ] Tote
Is the Method of Delivery "Drum™? Q Drum
Length of Module (Tank Truck) 18 00 L 4876 80 mm
Length of Madula (Tote) 000 ft 000 mm
Length of Module (Drum) 000 ft 000 mm
Width of Modula (Tank Truck without Transfer Pump and Day 20.00 L4 883920 mm
Tank]
Width of Module {Tank Truck with Transfer Pump and Day 000 it 0.00 mm
Tank)
Width of Module (Tots) 000 f 0.00 mm
Width of Module (Drum) 0.00 ft 000 mm
Area of Module 0.00 sf .00 m2
Number of Bulk Tanks (aach) 1 #*
Diameter of Bulk Tank 800 ft 2438.40 mm
Volume of Each Bulk Tank 4136.13 gl 1568 m3
Bulk Tank Material FRP Type
Number of Day Tanks {each} [] *
Diameter of Day Tank 0.00 [3
Volume of Each Day Tank 000 gal 000 ml
Number of Transfer Pumps ] #
Transfer Pump Capacity {(each) 000 gpm Q00 Vmin Assume i each tank in 20 min
Number of Metering Pumps 2 *
Module Covered? (*1" 3 YES, “0" = NO) 0
f Module Exists, la it Covered? (*1" = Yes, "0" = No) 1]
Containment Well Height 279 ft 850 28 mm
Stab on Grads Thickness 8.00 in 22880 mm Modei based on §°
Siab on Grade Thickness 0.75 ft 220 60 mm (I
C n Wel Thickness 8.00 in 203.20 mm Model based on 8°
Contai Wall Thickness 067 3 20320 mm i
Tank Pad / Metering Pump Pad Height 3.00 2 31440 mm EPH
Corridor
Length 18 00 L3 4876 80 mm
Width 0.00 ft 000 mm
Area 0.00 st 000 m2
Comidor Coverad? {"1" 3 YES. "0" = NO) 1
Electrical Room:
Siab on Grade:
Length 000 t 000 mm
Width 0.00 L3 000 mm
Concrete Thickness 12.00 in 304.80 mm Model based on 12°
Concrete Thickness 100 ft 304 80 mm
Walls:
Height = FBD 10.00 ft Fixed
Concrete Thicknass 2.00 in 203,20 mm Model based on 8”
Concrete Thickness. [11] i 20320 mm
Overall Di
C . Ares Length 16 00 ft 4878 B0 mm
Contai Area Width 29.00 ft 8839 20 mm
Contai Area 484 00 sf 43.11 m2
Corridor Area Length 16 00 ft 4876 80 mm
Cormidor Area Width 0.00 ft 000 mm
Corridor Area 000 st 000 m2
Elactical Aren Length 0.00 ft 000 mm
Electrical Area Width 000 f 000 mm
Electrical Room Area 000 sf 0.00 m2
Chemical Faciity Area 484 00 st 43.41 m2
Covered Chemical Area (Buiing) 484 00 st 4311 m2
Covered Chemical Area (Canopy) 0.00 sf 000 m2
Total Covered Area 484 00 st 431 m2
Excavation Depth 175 i 533 40 mm
Desoription pantity (English it | Quantity (Motric} | it (M | stuot Total Cost _ UserOver:Weits
SITEWORK. |
Excavation 39.40 cY 3012 m $6.35 Er
Imported Structural Backfil 34.37 CcY 26.28 m. $48.10 $1,653]
Native Backfil 5.1 cY 380 m. $7.80 $40)
Haul Excess 3430 CcY 282 m. $7.80 $268|
Alowance for Misc items 5% $2,210.78 $111
Subtotal $2.321
CONCRETE.
Slab on Grads 18.47 CcY 12.59 m $358 31 $5.868!
Containment Walls 420 CcY .2 m $704.01 $2,958]
Bulk Tank Pads 12.57 CY 81 m: $358.3 $4.477]
Day Tenk Pads 0.00 CY 00 m. $358.3 SD!
Transfer Pump Pads 0.00 CY 00 m3 $358.3: 301
Motering Pump Pads 133 CY .02 m3 $358.31 3475
Corridor
Slab on Grade 0.00 cY 000 m3 $356.31 j'j
Electrical Room
Siab on Grade 0.00 CcY 0.00 m3 $358.31
Aowanca for Misc tems 5% $13,776.70/
Subtotsl
MASONRY. Modarate
Chemical Buiding 484.00 SF 43.11 m2 $187.30
Electrical Room 0.00 SF 0,00 m2 Sﬁﬂf
Subtotal 46400
METALS:
Canopy 0.00 SF 0.00 m2 $39.13
Metal Stairway 1 EA $7.804.18|
Grating 1 EA $1,873 00l
Allawance for Misc ttams 10% $0.877.16
Subtotal
EQUIPMENT Budgetary Quote: ({CPES wh
automaticaily add Instatlation Fa
Bulk Tank 1 EA $10,932.59 $10,83))
Day Tank [1] :E $0.00 50
Transfer Pump, 0 EA $0.00
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Metering Pump 2 EA $7,001.43 $15.983]
Alowance for Misc ttems 10% $28,915 49/ 2,892/
Subtotat $29,807]
INSTRUMENTS 8 CONTROLS:
Instruments
Chemical Tank Radar Level Transmittars EA $977.83 5578}
Chemical Tank Beacons EA $377.63 $578}
Day Tank Differential Pressurs Transmitter EA $977.83 30
Drum or Tote Weigh Scale EA $1.203 $0)
Matering Pump Discharge Pressure Switch JEa £651. $1,304
Magmeter |EA $651. $652)
Sump Pump Float Switch EA 332588 $326|
Eyewash EA $977.63 $978
Nurnber of Analog VO Counts EA 5247.67 $1.238]
Number of Digital VO Counts 17 EA S$58.66 $897)
Number of Local Panels 1 EA 412.283.0¢ $12,253
Number of PLCs 1 EA $13.085.11 $13,035}
18C Conduit & Wira 112.00 LF 3414 m 311.30 268
Allowsnce for Misc tems 10% $34,003.44 33,400
Subtotal $37,404
MECHANICAL
Cmmul Transfer Pump Suction Header Piping-CTSH (1- 0.00 LF o000 m 512.29 $0;
inch, d, PVC)
Chemica! Transfer Pump Discharge Header Piping-CTDH 000 LF 000 m $12.24 $0)
{1nch, Exposed, PVC)
Chemical Metering Pump Suction Header Piping-LCSH (1- 4500 LF 1372 m $12.29
Inch, d, PVC)
Chamical Metering Pump Dischargs Header Piping-LCDH 4500 LF 1372 m $12.29
{1-nch, Exposed, PVC)
Elbows
Chemical Transfer Pump Suction Header Piping-CTSH (1- 0 EA £9.43 $0|
inch, Exposed, PVC)
Chemical Transfer Pump Discharge Header Piping-CTDH 0 EA $0.43 30|
1.inch, d, PVC)
Chemical Matering Pump Suction Header Piping-LCSH (1- 8 EA £9.43 $75)
inch, PVC)
Chemical Metering Pump Discharge Header Piping-LCOH a EA 39.43 $795|
(1nch, Exposed, PVC)
Tees
Chemical Transfer Pump Suction Header Piping-CTSH (1- ] EA £9.8¢ $0|
inch, Exposed, PVC)
‘Chemical Transfer Pump Discharge Header Piping-CTDH 0 rEA $9.81 e
(34nch, PVC)
Chemical Metering Pump Suction Header Piping-L.CSH (1- 2 EA so.81 $20)
inch, PVC)
Chemical Metaring Pump Discharge Header Piping-LCOH 2 EA $9.81 $20|
{1-nch, Exposad, PVC)
End Caps
Clumul Transfer Pump Suction Header Piping-CTSH (1- 0 EA $3.29 |
inch, Expesed, PVC)
Chemical Transfer Pump Discharge Header Piping-CTOH 0 EA 520 $0)
1.nch, d, PVC}
Chemical Metaring Pump Suction Header Piping-LCSH (1- 2 EA $5.29 s
__inch, Exposad, PVC)
Chemical Mataring Pump Discharge Header Piping-LCDH 2 EA $5.29 1
(1-nch, Exposed, PVC)
Valves
Charmical Matering Pump Suction Hudu Piping-LCSH (1- 0 EA $63.58 30
inch, PVC, V-802, Di
Chemicel Metering Pump Suction Hlldav Piping.CSH (1-| 0 EA $33.55 $0)
inch, ed, PVC, V-802 Di
Chemical Metering Pump Suction Haldu Piping-LCSH {1+ 4 EA 553.5¢% $214]
inch, d, PVC, V-802, Di
Chemical Metering Pump Dsdwpa Hudcr Piping-LCDH 4 €A $33.85 $214)
{1-nch, Exposad, PVC, V-802
Allowancs for Misc ftems 10% $1,745.51 $175]
Subtotal $1,520]
ELECTRICAL.
# MCC Sections a ] $8,044.96
Switchgear ] EA $37.008.81
Adjustable Frequency Drives
Metering Pumps EA $8,370.07
User Defined item #1 EA $8,308.83
User Defined Item #2 EA $8,308.63
User Dafinad ltem #3 EA $3,308.83
Electrical Conduit & Wire 0.00 LF 0.00 m $11.36
Allowance for Misc Homs 10% $0.00
Subtotal
USER DEFIN TIMATE ITEMS: QUANT (ENGLISH) UNIT (ENGLISH) QUANT {METRIC) UNIT RIC] SIUNIT TOTAL COST
hem { Descnption .00 .00
em 2 Description .00 .00
ftem 3 Description .00 .00
ltom 4 Descrption __ .00 .00
Itern § Descrpticn X .00
ltem 8 Description .00 .00
ttem 7 Description .00 1
ttem 8 Descrintion .00 .00
ftem 9 Description X
Hem 10 Deseription .00 X
Ham 11 Description 00 .00
Rem 12 Description .00 .00
lem 13 Description .00 00
Item 14 Description .00 .00
#tem 15 Description .00 .00
Subtotal
Subtotal $183.272]
ALLOWANCES: User Ovemide
Finishes Allowance .00%
18C Alowance .00%
Mechanical Alowance .00%
Electrical Aiowance .00%
Faciity Cost 484 Bullding SF
Faciy Cost with Standard Addtional Project Costs Added 484 Bulidl
Facilty Cost with Standard Additionai Project Costs and 484 Buliding 8F
Contractor Markups Added R
Facilty Cost, Contractor Markups, and Location Adjustment 484 Bullding SF
Factor Added (excluding ALL Addgtional Project Costs) __
Facility Cost with Standard Additional Project Costs, Contractor 484 Building SF
Markups, and Location Adjustment Factor Added
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