
DECISION SUPPORT TOOL USER INTERFACE TUTORIAL 
 
The following images show the tool’s user interface in Excel along with the steps for user inputs. 
The yellow highlighted cells indicate fields which require user inputs, and the green highlighted 
cells indicate option user inputs.  
 

 
  

Step 1 
a. Select weighting scheme 

If “User Defined” selected 
b. Go to “Weighting Schemes” tab to 

input values 
 

Step 1 Weighting Scheme
Weighting Scheme Equal (Dropdown)

Selected Weighting Scheme:
Global Warming 0.25
Global Environmental and 
Human Health

0.25

Affordability 0.25
Facility Operation 0.25

Step 2 
a. Select flowrate (8 options; see Step 5 if 

different value needed) 
b. Select Region/Electrical Grid  

For the following, you can update default values  
c. Select if building structure is included 
d. Input influent and effluent TSS 
e. Input pump efficiency 

Step 3 
a. Select if GAC Gravity Basin, GAC Pressure 

Vessel, and/or IX Filter are included for 
comparison (up to 3 media each) 

b. Input media usage rate (lb/1000 gal) for each 
selected media; usage rate is based on media, 
water quality, and treatment objective 

c. Select disposal options for spent GAC and 
IX filter media 

d. Select fouling prevention for IX filter 
e. Select if GAC/IX discharge fees for filter 

backwash water are included 



  

Step 5  
If Preset Flowrate not selected: 

a. Input Design Flowrate 
b. Input Bed Depth, Basin Width, and 

EBCT for GAC Gravity Basin 
c. Select Vessel Geometry, Input Bed 

Depth, Vessel Height/Length, Vessel 
Diameter and EBCT for GAC 
Pressure Vessel 

d. Select Vessel Geometry, Input Bed 
Depth, Vessel Height/Length, Vessel 
Diameter and EBCT for IX Filter 

e. Select Membrane Element, Input 
Recovery Rate and Design Flux for 
RO System 

f. Select Membrane Element, Input 
Recovery Rate and Design Flux for 
NF System 

 

Step 5 Flowrate and Design Specifications
Design Flowrate 2.152 MGD
GAC Gravity Basin
Bed Depth 8 ft
Basin Width 12 ft
EBCT 10 min
GAC Pressure Vessel
Vessel Geometry Upright (Dropdown)
Bed Depth 7 ft
Vessel Height/Length 11 ft
Vessel Diameter 8.5 ft
EBCT 10 min
IX Filter
Vessel Geometry Upright (Dropdown)
Bed Depth 4 ft
Vessel Height/Length 7 ft
Vessel Diameter 5.5 ft
EBCT 2 min
RO System
Membrane Element 8 inch Low Pressure RO (Dropdown)
Recovery Rate 80%
Design Flux 17 gfd
NF System
Membrane Element 8 inch NF (Dropdown)
Recovery Rate 85%
Design Flux 17 gfd

Step 4 
a. Select if RO and/or NF are included for 

comparison 
b. Select source water quality 
c. Input influent and effluent pH 
d. Input water temperature 
e. Select RO/NF used membrane disposal 

method 
f. Select RO/NF concentrate disposal method 
g. Select if RO/NF discharge fees for 

membrane cleaning and concentrate are 
included 

Step 4 (Continued) 
h. Select Treatment Objective/Regulation  

If “User Defined” is selected for treatment objective: 
i. Select Treatment Objective Type 

i. If “Sum of Concentrations”, then Input the “Sum” for the treatment objective  
ii. If “Individual Concentrations”, then Input individual effluent concentrations for each 

relevant PFAS compound 
j. Input relevant influent concentrations 
k. Default percent removal values are included for RO and NF, user can adjust if desired 

Select Regulation EPA Health Advisory (Dropdown)
Treatment Objective Type Sum of Concentrations (Dropdown)

PFAS Treatment Objective
Influent 

Concentration (ng/L)
RO Percent 

Removal
NF Percent 
Removal

PFPeA 100000 0 98.5% 98.9%
PFHxA 100000 0 99.9% 98.7%
PFHpA 100000 0 96.9% 98.0%
PFOA 12 52 99.9% 96.7%
PFNA 11 24 99.9% 96.7%
PFPrS 100000 0 98.0% 84.1%
PFBS 100000 0 99.9% 94.9%
PFPeS 100000 0 99.3% 96.1%
PFHxS 18 47 99.9% 97.5%
PFHpS 100000 0 99.7% 87.0%
PFOS 15 88 99.4% 97.4%
Sum 70 211.0



Output 
Go to “OUTPUT” tab 

 Only technologies that were selected for analysis are shown 
o If RO or NF system does not meet selected treatment objective, no output will be 

shown 
 For each technology included in analysis, the tool displays: 

o Treatment system footprint in square feet 
o Bed lifetime (for GAC and IX processes) in months 
o Capital costs in present day value 
o Total operation and maintenance (O&M) costs in present day value 
o Lifetime costs (Capital + O&M costs) in present day value 
o Overall score (overall weighted score based on decision criteria) 

 A bar graph of overall score, broken down by decision criteria category, is shown for 
each selected technology 
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INPUT



								Step 1		Weighting Scheme

								Weighting Scheme		Equal		(Dropdown)

												*If "User Defined" is selected, input desired 

								Selected Weighting Scheme:				   weighting scheme in the Weighting Schemes tab

								Global Warming		0.25

								Global Environmental and Human Health		0.25

								Affordability		0.25

								Facility Operation		0.25



								Step 2		General Design Info

																				Electrical Grid Map:

								Flowrate Presets						*If Flowrate Preset not selected, go to Step 5

														   to input flowrate and design specifications

										0.03







										3





								Region/Electrical Grid		Weighted Average		(Dropdown)

								Include Building Structure?		Yes		(Dropdown)

								Influent TSS		2		mg/L		*TSS determines solids in backwash water

								Effluent TSS		0.5		mg/L

								Pump Efficiency		0.75				*Typical pump efficiency is 0.6 - 0.9



								Step 3		GAC and IX Info

								*Check to include				Media Usage Rate

				TRUE				GAC Gravity Basin		GAC Type 1		0.050		(lb/1000 gal)

				FALSE						No input required

				FALSE						No input required

				TRUE				GAC Pressure Vessel		GAC Type 1		0.050		(lb/1000 gal)

				FALSE						No input required

				FALSE						No input required

				TRUE				IX Filter		Resin Type 1		0.050		(lb/1000 gal)

				FALSE						No input required

				FALSE						No input required



								GAC Disposal		RCRA Landfill		(Dropdown)

								IX Disposal		RCRA Landfill		(Dropdown)

								IX Founling Prevention		Cartridge Prefilter		(Dropdown)

								Include GAC/IX Discharge Fees?		Yes		(Dropdown)		*Discharge fees for backwash water



								Step 4		RO and NF Info

								*Check to include

				TRUE				RO System

				TRUE				NF System



								Source Water		Mid Quality Groundwater		(Dropdown)

								Influent pH		7.0

								Effluent pH Goal		7.0

								Water Temperature		55		°F

								RO/NF Membrane Disposal		RCRA Landfill		(Dropdown)

								RO/NF Concentrate Disposal		Haz Waste Disposal		(Dropdown)

								Include RO/NF Discharge Fees?		Yes		(Dropdown)		*Discharge fees for concentrate and cleaning

								Select Regulation		EPA Health Advisory		(Dropdown)																										RO Rejection				NF Rejection

		2						Treatment Objective Type		Sum of Concentrations		(Dropdown)																										Recovery				Recovery

								PFAS		Treatment Objective		Influent Concentration (ng/L)		RO Percent Removal		Effluent Concentration		NF Percent Removal		Effluent Concentration										RO Meets Objective		NF Meets Objective				CMPD		<75%		>75%		<75%		>75%

		0						PFPeA		100000		0		98.5%		0.0		98.9%		0.0										0		0				PFPeA		98.5%		99.2%		98.9%		99.4%

		0						PFHxA		400000		490		99.9%		0.5		98.7%		6.4										0		0				PFHxA		99.9%		99.9%		98.7%		99.3%

		0						PFHpA		100000		210		96.9%		6.5		98.0%		4.2										0		0				PFHpA		96.9%		98.3%		98.0%		99.0%

		1						PFOA		8		120		99.9%		0.1		96.7%		4.0										0		0				PFOA		99.9%		99.9%		96.7%		98.4%

		0						PFNA		6		0		99.9%		0.0		96.7%		0.0										0		0				PFNA		99.9%		99.9%		96.7%		98.4%

		0						PFPrS		100000		0		98.0%		0.0		84.1%		0.0										0		0				PFPrS		98.0%		98.6%		84.1%		92.7%

		0						PFBS		420		42		99.9%		0.0		94.9%		2.1										0		0				PFBS		99.9%		99.9%		94.9%		94.6%

		0						PFPeS		100000		0		99.3%		0.0		96.1%		0.0										0		0				PFPeS		99.3%		99.5%		96.1%		97.6%

		0						PFHxS		51		380		99.9%		0.4		97.5%		9.5										0		0				PFHxS		99.9%		99.9%		97.5%		97.7%

		0						PFHpS		100000		0		99.7%		0.0		87.0%		0.0										0		0				PFHpS		99.7%		99.9%		87.0%		93.9%

		1						PFOS		16		9.7		99.4%		0.1		97.4%		0.3										0		0				PFOS		99.4%		99.8%		97.4%		98.7%

								Sum		70		1251.7				0.2				4.2

												Meets Regulations?		RO		Yes		NF		Yes



								Step 5		Flowrate and Design Specifications

								Design Flowrate		0.124		MGD

								GAC Gravity Basin

								Bed Depth		5		ft		*Typical gravity bed depth is 3-10 feet

								Basin Width		6		ft		*Gravity basins assumed to be square

								EBCT		10		min

								GAC Pressure Vessel

		1						Vessel Geometry		Upright		(Dropdown)

								Bed Depth		6.5		ft		*Typical pressure bed depth is 2-8.5 feet

								Vessel Height/Length		10.5		ft		*Typically up to 14 feet for upright, 20-40 feet for horizontal

								Vessel Diameter		4		ft		*Typical diameter is 1.5-14 feet for upright, 10-14 feet for horizontal

								EBCT		10		min		*Length to diameter ratio of 2 for horizontal vessels 

								IX Filter

		1						Vessel Geometry		Upright		(Dropdown)

								Bed Depth		2.5		ft		*Typical bed depth is 2.5-6 feet

								Vessel Height/Length		4.5		ft

								Vessel Diameter		3.5		ft

								EBCT		2		min

								RO System

								Membrane Element		4 inch Low Pressure RO		(Dropdown)

								Recovery Rate		72%				*Typical recovery rate is 50-85%

								Design Flux		19		gfd		*Flux should be between 16 and 20 gfd, based on feed SDI.

								NF System

								Membrane Element		4 inch NF		(Dropdown)

								Recovery Rate		73%				*Typical recovery rate is 80-90%

								Design Flux		19		gfd		*Flux should be between 16 and 20 gfd, based on feed SDI.



0.74 MGD

0.03 MGD

0.12 MGD

0.31 MGD

75 MGD

2.2 MGD

7.4 MGD

23 MGD

Reset to Defaults



OUTPUT



				Technology		Footprint (sq ft)		Bed Lifetime (mo)		Capital Costs ($)		O&M Costs ($/yr)		Lifetime Cost ($)		Overall Score

				IX Filter		280		11		$   106,349		$   46,322		$   1,959,216		0.051

				IX Filter 2		280		ERROR:#DIV/0!		$   106,349		ERROR:#DIV/0!		ERROR:#VALUE!		ERROR:#NAME?

				IX Filter 3		280		ERROR:#DIV/0!		$   106,349		ERROR:#DIV/0!		ERROR:#VALUE!		ERROR:#NAME?

				GAC Gravity		650		48		$   310,204		$   41,662		$   1,976,690		0.077

				GAC Gravity 2		650		ERROR:#DIV/0!		$   310,204		ERROR:#DIV/0!		ERROR:#VALUE!		ERROR:#NAME?

				GAC Gravity 3		650		ERROR:#DIV/0!		$   310,204		ERROR:#DIV/0!		ERROR:#VALUE!		ERROR:#NAME?

				GAC Pressure		520		39		$   188,174		$   45,061		$   1,990,607		0.132

				GAC Pressure 2		520		ERROR:#DIV/0!		$   188,174		ERROR:#DIV/0!		ERROR:#VALUE!		ERROR:#NAME?

				GAC Pressure 3		520		ERROR:#DIV/0!		$   188,174		ERROR:#DIV/0!		ERROR:#VALUE!		ERROR:#NAME?

				RO System		2,010		N/A		$   634,770		$   26,525,406		$   1,061,651,023		0.966		

				NF System		1,990		N/A		$   646,443		$   21,575,617		$   863,671,129		0.867		





																d

																								 



Global Environmental and Human Health	IX Filter	GAC Gravity	GAC Pressure	RO System	NF System	4.0029109028506045E-2	7.2121390496872901E-3	5.0588857483591272E-2	0.21890467209874975	0.19590084428073276	Global Warming	IX Filter	GAC Gravity	GAC Pressure	RO System	NF System	1.1147138760492644E-2	0	4.5753155703189628E-2	0.25	0.20354903174185915	Facility Operation	IX Filter	GAC Gravity	GAC Pressure	RO System	NF System	0	2.2613523281787805E-2	1.6264540361809243E-2	0.25	0.2413068172306515	Affordability	IX Filter	GAC Gravity	GAC Pressure	RO System	NF System	2.1992253260150927E-5	4.718032146455451E-2	1.8953695446576758E-2	0.24729833336905738	0.22663760666624877	

Overall Score











CB_DATA_

		Crystal Ball Data

																																ERROR:#NAME?

		Workbook Variables		Last Var Column		0

		    Name:

		    Value:

		Worksheet Data		Last Data Column Used

				9

		Sheet Ref

		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Sheet Guid

		2382a85e-bf09-45ca-ae6a-4895c41bf47c		126aafff-96dd-4706-886e-fe07e4d92eea		ffeca0e4-2e0e-42ed-b8b8-cbcb3335bfaa		91faf955-e737-4f20-925c-728cb14d1cea		0a46be1a-cb24-4bf7-9f58-85e1bd5a34b8		9c7f075a-d0eb-406b-9cd1-2e4e75693f7b		939256b2-0cc7-4451-84f8-21ca048d72f2		671b8710-4695-4194-b82d-46acc536fff7		4a44b24f-86e0-4328-9914-c34a50c2b357

		Deleted sheet count

		Last row used

		28		34		26		26		26		26		26		31		34

		Data blocks

		CB_Block_0		CB_Block_7.0.0.0:2												CB_Block_7.0.0.0:1		CB_Block_7.0.0.0:2
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				Decisioneering:7.0.0.0														Decisioneering:7.0.0.0





Weighting Schemes



						Preset Weighting Schemes

				Decision Criteria		Equal		Affordability		Affordability and Facility		Environment and Human Health		User Defined				Selected Weighting

				Global Warming		0.25		0.10		0.10		0.20		0.00				0.25

				Global warming		0.25		0.10		0.10		0.20						0.25

				Global Env and Human Health		0.25		0.10		0.10		0.60		0.00				0.25

				Ozone depletion		0.03		0.01		0.01		0.07						0.03

				Smog		0.03		0.01		0.01		0.07						0.03

				Acidification		0.03		0.01		0.01		0.07						0.03

				Eutrophication		0.03		0.01		0.01		0.07						0.03

				Ecotoxicity		0.03		0.01		0.01		0.07						0.03

				Fossil fuel depletion		0.03		0.01		0.01		0.07						0.03

				Carcinogenics		0.03		0.01		0.01		0.07						0.03

				Non carcinogenics		0.03		0.01		0.01		0.07						0.03

				Respiratory effects		0.03		0.01		0.01		0.07						0.03

				Affordability		0.25		0.70		0.40		0.10		0.00				0.25

				Capital Cost		0.13		0.35		0.20		0.05						0.13

				O&M Cost		0.13		0.35		0.20		0.05						0.13

				Facility Operation		0.25		0.10		0.40		0.10		0.00				0.25

				Footprint		0.08		0.03		0.13		0.03						0.08

				Maintenance		0.08		0.03		0.13		0.03						0.08

				Waste Generation		0.08		0.03		0.13		0.03						0.08

																*Only enter values in orange cells

												Sum:		0.00		*Must equal 1.00 for accurate analysis

































Uncertainty Parameters

				Parameter Number		Design Parameter		Model Value		Units		Best Guess		Low Value		High Value		Distribution

						Contactors																		Impact

				1		GAC bulk density		30		lbs/ft3		30		22		30		Uniform		WBS GAC				Amount of filter media for GAC gravity and GAC pressure

				2		IX resin bulk density		43		lbs/ft3		43		41		46		Uniform		WBS AER				Amount of filter media for IX filter

				3		RO/NF Membrane housing weight percentage		78%				78%		59%		98%		Uniform		+/- 25%				Amount of fiberglass per element

				4		Number of redundant filters (GAC/IX)		1				1		0		2		Discrete		WBS GAC				Number of vessels		Amount of vessel material and filter media

				5		Number of redundant trains (RO/NF)		0				0		0		1		Discrete		WBS NF RO				Number of trains		Number of membrane elements, pressure vessels

						GAC Gravity Basin

				6		Bed depth multiplier		1				1		0.77		1.3		Uniform		WBS GAC				Amount of vessel material		Amount of filter media

				7		Square basin length multiplier		1				1		0.78		1.4		Uniform		WBS GAC				Amount of vessel material		Amount of filter media

				8		EBCT multiplier		1				1		0.75		1.5		Uniform		WBS GAC				Amount of vessel material		Number of vessels		Amount of filter media

						GAC Pressure Filter

				9		Bed depth multiplier		1				1		0.77		1.2		Uniform		WBS GAC				Amount of vessel material		Amount of filter media

				10		Vessel diameter multiplier		1				1		0.76		1.3		Uniform		WBS GAC				Amount of vessel material		Amount of filter media

				11		EBCT multiplier		1				10		0.75		1.5		Uniform		WBS GAC				Amount of vessel material		Number of vessels		Amount of filter media

						IX Filter

				12		Bed depth multiplier		1				1		0.79		1.3		Uniform		WBS AER				Amount of vessel material		Amount of filter media

				13		Vessel diameter multiplier		1				1		0.72		1.3		Uniform		WBS AER				Amount of vessel material		Amount of filter media

				14		EBCT multiplier		1				1		0.5		2.5		Uniform		WBS AER				Amount of vessel material		Number of vessels		Amount of filter media

						RO/NF

				15		Pressure rating safety factor		1.25				1.25		1		1.5		Uniform		WBS NF RO				Pressure vessel cost

				16		Months between cleaning		1				1		0.75		1.25		Uniform		WBS NF RO				Volume of cleaning solution residuals		Mass of cleaning chemicals

						Residuals

				17		Interval between backwashes		168		hrs		168		48		336		Discrete		WBS GAC				Volume of residuals		Energy for backwashing

				18		GAC backwash rate		12		gpm/ft2		12		10		15		Uniform		WBS GAC				Volume of residuals

				19		IX backwash rate		3		gpm/ft2		3		1		5		Uniform		WBS AER				Volume of residuals

						RO/NF Systems

				20		Antiscalant dose in concentrate		15		mg/L		15		11		19		Uniform		WBS RO/NF				Mass of anticalant

				21		RO Recovery Rate Multiplier		0.81						0.8		1.2		Uniform		+/-25%		1		Design influent flow		Volume of concentrate

				22		RO Design Flux Multiplier		0.81						0.8		1.2		Uniform		+/-25%		1		Number of membrane elements

				23		NF Recovery Rate Multiplier		0.81						0.8		1.2		Uniform		+/-25%		1		Design influent flow		Volume of concentrate

				24		NF Design Flux Multiplier		0.81						0.8		1.2		Uniform		+/-25%		1		Number of membrane elements

						Hauling

				25		Fresh Media Hauling Multiplier		1				1		0.59		1.4		Uniform						Hauling distance		*Update hauling distances*

				26		Media Disposal Hauling Multiplier		1				1		0.68		1.3		Uniform						Hauling distance

						Pumping

				27		Pump head for gravity basin		6.6		ft		6.6		4.9		8.2		Uniform		SIPS				Pumping energy

				28		Pump head for pressure vessels		58		ft		58		52		64		Uniform		±10%				Pumping energy

				29		Pump efficiency		75%				75%		56%		94%		Uniform		WBS GAC/AER, SIPS				Pumping energy

						Building

						Lighting

				30		Lighting power		1		W/sf		1		1		4		Uniform		WBS GAC				Lighting energy

						Ventilation

				31		Ventilation air change rate for pump room		20		air changes/hr		20		3		20		Uniform		WBS GAC				Ventilation energy

				32		Number of mechanical ventilation days		90		days/yr		90		90		185		Uniform		WBS GAC				Ventialation energy

						Disposal Cost

				33		Hazardous waste transportation multiplier		2				2		1		4		Uniform						Haz waste transportation cost

				34		Hazardous waste disposal multiplier		5				5		3		6		Uniform						Haz waste disposal cost

						Economic Parameters

				35		Discount rate, 0-5 years		0.04				0.040		0.036		0.044				SIPS, +/- 10%

				36		Discount rate, 6-25 years		0.03				0.030		0.027		0.033				SIPS, +/- 10%

				37		Discount rate, >25 years		0.02				0.020		0.018		0.022				SIPS, +/- 10%

				38		Escalation rate		0.0241				0.0241		0.0217		0.0265				SIPS, +/- 10%

				39		Percent mass after thermal reactivation		90%				90%		80%		95%				Miguel et al 2001

				40		Percent performance after reactivation		75%				75%		71%		99%				Miguel et al 2001





STD INPUTS



				Standard Sizing

				Flowrate (MGD)		0.030		0.12		0.31		0.74		2.2		7.4		23		75

				GAC Gravity Basin

				Standard Depth 		3		5		6		6		8		10		10		10		feet

				Standard Width		6		6		7.5		10		12		15		20		30		feet

				EBCT		10		10		10		10		10		10		10		10		min



				GAC Pressure Vessel		Upright		Upright		Upright		Upright		Upright		Upright		Horizontal		Horizontal

				Standard Bed Depth		4.5		6.5		7		7		7		7.5		7.5		7.5		feet

				Standard Vessel Height		6.5		10.5		11		11		11		11		20		25		feet

				Standard Bed Diameter		2.5		4		5		7		8.5		11		14		14		feet

				EBCT		10		10		10		10		10		10		10		10		min



				IX Filter		Upright		Upright		Upright		Upright		Upright		Upright		Upright		Horizontal

				Standard Bed Depth		2.5		2.5		3		3		4		4.5		4.5		4.5		feet

				Standard Vessel Height		4.5		4.5		5		5		7		7		10		30		feet

				Standard Vessel Diameter		1.5		3.5		4		4.5		5.5		11		12.5		10		feet

				EBCT		2		2		2		2		2		2		2		2		min



				RO Membrane

				4 inch low pressure RO membrane																						4 inch low pressure RO membrane

				Low Quality GW																						Low Quality SW

				Recovery Rate																						Recovery Rate

				Design Flux																		gfd				Design Flux																		gfd

				Mid Quality GW																						Mid Quality SW

				Recovery Rate		72%		75%																		Recovery Rate		72%

				Design Flux		17		17														gfd				Design Flux		14																gfd

				High Quality GW																						High Quality SW

				Recovery Rate		72%		75%																		Recovery Rate		70%

				Design Flux		19		19														gfd				Design Flux		14																gfd

				8 inch low pressure RO membrane																						8 inch low pressure RO membrane

				Low Quality GW																						Low Quality SW

				Recovery Rate																						Recovery Rate

				Design Flux																		gfd				Design Flux																		gfd

				Mid Quality GW																						Mid Quality SW

				Recovery Rate						74%		80%		80%		80%		80%		80%						Recovery Rate				70%		76%		80%		80%		80%		80%		80%

				Design Flux						17		17		17		17		17		17		gfd				Design Flux				14		14		14		14		14		14		14		gfd

				High Quality GW																						High Quality SW

				Recovery Rate						74%		80%		80%		80%		80%		80%						Recovery Rate				70%		75%		84%		84%		84%		84%		84%

				Design Flux						19		19		19		19		19		19		gfd				Design Flux				16		16		16		16		16		16		16		gfd

				16-18 inch low pressure RO membrane																						16-18 inch low pressure RO membrane

				Low Quality GW																						Low Quality SW

				Recovery Rate														75%		76%						Recovery Rate

				Design Flux														16		16		gfd				Design Flux																		gfd

				Mid Quality GW																						Mid Quality SW

				Recovery Rate												80%		79%		79%						Recovery Rate

				Design Flux												17		17		17		gfd				Design Flux																		gfd

				High Quality GW																						High Quality SW

				Recovery Rate												81%		81%		80%						Recovery Rate

				Design Flux												19		19		19		gfd				Design Flux																		gfd

				4 inch brackish RO membrane																						4 inch brackish RO membrane

				Low Quality GW																						Low Quality SW

				Recovery Rate		71%		65%																		Recovery Rate		71%

				Design Flux		16		16														gfd				Design Flux		12																gfd

				Mid Quality GW																						Mid Quality SW

				Recovery Rate		72%		75%																		Recovery Rate

				Design Flux		17		17														gfd				Design Flux																		gfd

				High Quality GW																						High Quality SW

				Recovery Rate		72%		75%																		Recovery Rate

				Design Flux		19		19														gfd				Design Flux																		gfd

				8 inch brackish RO membrane																						8 inch brackish RO membrane

				Low Quality GW																						Low Quality SW

				Recovery Rate				65%		73%		75%		75%		75%		75%		75%						Recovery Rate				70%		75%		75%		76%		76%		76%		76%

				Design Flux				16		16		16		16		16		16		16		gfd				Design Flux				12		12		12		12		12		12		12		gfd

				Mid Quality GW																						Mid Quality SW

				Recovery Rate						74%		80%		80%		80%		80%		80%						Recovery Rate

				Design Flux						17		17		17		17		17		17		gfd				Design Flux																		gfd

				High Quality GW																						High Quality SW

				Recovery Rate						74%		80%		80%		80%		80%		80%						Recovery Rate

				Design Flux						19		19		19		19		19		19		gfd				Design Flux																		gfd

				16-18 inch brackish RO membrane																						16-18 inch brackish RO membrane

				Low Quality GW																						Low Quality SW

				Recovery Rate												76%		76%		75%						Recovery Rate

				Design Flux												16		16		16		gfd				Design Flux																		gfd

				Mid Quality GW																						Mid Quality SW

				Recovery Rate												80%		80%		79%						Recovery Rate

				Design Flux												17		17		17		gfd				Design Flux																		gfd

				High Quality GW																						High Quality SW

				Recovery Rate												80%		80%		80%						Recovery Rate

				Design Flux												19		19		19		gfd				Design Flux																		gfd

				NF Membrane																						NF Membrane

				4 inch NF membrane																						4 inch NF membrane

				Low Quality GW																						Low Quality SW

				Recovery Rate		72%		65%		70%																Recovery Rate		71%

				Design Flux		16		16		16												gfd				Design Flux		12																gfd

				Mid Quality GW																						Mid Quality SW

				Recovery Rate		72%		75%																		Recovery Rate		71%		70%

				Design Flux		17		17														gfd				Design Flux		14		14														gfd

				High Quality GW																						High Quality SW

				Recovery Rate		73%		75%																		Recovery Rate		70%

				Design Flux		19		19														gfd				Design Flux		16																gfd

				8 inch NF membrane																						8 inch NF membrane

				Low Quality GW																						Low Quality SW

				Recovery Rate								75%		75%		75%		75%		75%						Recovery Rate				71%		76%		76%		76%		76%		76%		76%

				Design Flux								16		16		16		16		16		gfd				Design Flux				12		12		12		12		12		12		12		gfd

				Mid Quality GW																						Mid Quality SW

				Recovery Rate						75%		85%		85%		85%		85%		90%						Recovery Rate				70%		75%		80%		80%		80%		80%		80%

				Design Flux						17		17		17		17		17		17		gfd				Design Flux				14		14		14		14		14		14		14		gfd

				High Quality GW																						High Quality SW

				Recovery Rate						75%		85%		85%		85%		85%		90%						Recovery Rate				70%		75%		85%		85%		85%		85%		85%

				Design Flux						19		19		19		19		19		19		gfd				Design Flux				16		16		16		16		16		16		16		gfd

				16-18 inch NF membrane																						16-18 inch NF membrane

				Low Quality GW																						Low Quality SW

				Recovery Rate														75%		76%						Recovery Rate																75%

				Design Flux														16		16		gfd				Design Flux																12		gfd

				Mid Quality GW																						Mid Quality SW

				Recovery Rate														80%		80%						Recovery Rate																80%

				Design Flux														17		17		gfd				Design Flux																14		gfd

				High Quality GW																						High Quality SW

				Recovery Rate														80%		90%						Recovery Rate														85%		86%

				Design Flux														19		19		gfd				Design Flux														16		16		gfd





Regulations

				Last Updated: April 2022

						HAL				Drinking Water Regulations (MCLs) (ng/L)

				Compound		EPA				CA		MA		MI		NH		NJ		NY		VT

				PFBA

				PFPeA

				PFHxA										400,000

				PFHpA

				PFOA						10				8		12		14		10

				PFNA										6		11		13

				PFPrS

				PFBS						5000				420

				PFPeS

				PFHxS										51		18

				PFOS						40				16		15		13		10



				PFOA + PFOS		70

				PFHpA + PFOA + PFNA + PFDA + PFHxS + PFOS								20										20



						Groundwater Guidance Levels (ng/L)

				Compound		AK		CO		DE		FL		IL		MA		ME		MI		MN		MT		NC		NH		NJ		PA		RI		TX		VT		WI

				PFBA																																7100

				PFPeA																																93

				PFHxA										560000						400000																93

				PFHpA																																560

				PFOA		400		70						21				400		8		35				2000		12		10						290

				PFNA										21						6								11		13						290

				PFPrS

				PFBS										140,000						420												690000				34000

				PFPeS

				PFHxS										140						51		47						18								93

				PFOS		400		70						14				400		16		15						15		10						560



				PFOA + PFOS						70		70		21										70								70		70						20

				PFHpA + PFOA + PFNA + PFHxS + PFOS																																		20

				PFHpA + PFOA + PFNA + PFDA + PFHxS + PFOS												20



						Drinking Water Notification/Guidance Levels (ng/L)

				Compound		AK		CA		CT		CO		DE		MA		ME		MN		NM		NV		OH		OR		WA

				PFBA																7000

				PFPeA

				PFHxA

				PFHpA

				PFOA				5.1												35				667						10

				PFNA																						21				14

				PFPrS

				PFBS				500				400000								2000				667000		140,000				1300

				PFPeS

				PFHxS								700				140				47						140				70

				PFOS				6.5												15



				PFOA + PFOS		70								70								70				70

				PFOA + PFNA + PFOS								70

				PFOA + PFNA + PFHxS + PFOS																								30

				PFHpA + PFOA + PFNA + PFHxS + PFOS						70

				PFHpA + PFOA + PFNA + PFDA + PFHxS + PFOS														20





Summary

						Global Warming		Global Environmental and Human Health																		Affordability				Facility Operation

				Raw Value		Global warming		Ozone depletion		Smog		Acidification		Eutrophication		Ecotoxicity		Fossil fuel depletion		Carcinogenics		Non carcinogenics		Respiratory effects		Capital Cost		O&M Cost		Footprint		Maintenance		Waste Generation

				IX 1		5.6E+05		7.0E+00		2.6E+04		2.6E+03		1.8E+03		8.4E+06		6.1E+05		2.9E-02		1.5E-01		2.1E+02		1.1E+05		1.9E+06		280		563		3.2E+04

				IX 2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				IX 3		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				GAC Grav 1		4.9E+05		1.9E-02		2.7E+04		2.8E+03		1.7E+03		7.1E+06		2.6E+05		2.7E-02		1.4E-01		3.4E+02		3.1E+05		1.7E+06		650		591		3.2E+05

				GAC Grav 2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				GAC Grav 3		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				GAC Pres 1		8.0E+05		4.7E-02		4.2E+04		4.5E+03		2.8E+03		8.9E+06		4.8E+05		4.3E-02		1.9E-01		4.6E+02		1.9E+05		1.8E+06		520		610		1.7E+05

				GAC Pres 2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				GAC Pres 3		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				RO System		2.19E+06		2.0E-01		1.1E+05		1.2E+04		6.8E+03		1.5E+07		2.1E+06		9.9E-02		3.6E-01		7.9E+02		6.3E+05		1.1E+09		2010		1691		8.8E+06

				NF System		1.87E+06		1.7E-01		9.2E+04		1.0E+04		5.9E+03		1.4E+07		1.8E+06		1.1E-01		3.3E-01		7.8E+02		6.5E+05		8.6E+08		1990		1641		8.4E+06



				Min Value		4.9E+05		1.9E-02		2.6E+04		2.6E+03		1.7E+03		7.1E+06		2.6E+05		2.7E-02		1.4E-01		2.1E+02		1.1E+05		1.7E+06		2.8E+02		5.6E+02		3.2E+04

				Max Value		2.2E+06		7.0E+00		1.1E+05		1.2E+04		6.8E+03		1.5E+07		2.1E+06		1.1E-01		3.6E-01		7.9E+02		6.5E+05		1.1E+09		2.0E+03		1.7E+03		8.8E+06



				Normalized Values

				IX 1		0.045		1.000		0.000		0.000		0.023		0.168		0.195		0.026		0.029		0.000		0.000		0.000		0.000		0.000		0.000

				IX 2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				IX 3		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				GAC Grav 1		0.000		0.000		0.010		0.019		0.000		0.000		0.000		0.000		0.000		0.230		0.377		0.000		0.214		0.025		0.033

				GAC Grav 2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				GAC Grav 3		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				GAC Pres 1		0.183		0.004		0.197		0.210		0.202		0.228		0.124		0.196		0.230		0.430		0.152		0.000		0.139		0.041		0.015

				GAC Pres 2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				GAC Pres 3		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A

				RO System		1.000		0.026		1.000		1.000		1.000		1.000		1.000		0.855		1.000		1.000		0.978		1.000		1.000		1.000		1.000

				NF System		0.814		0.021		0.819		0.817		0.817		0.874		0.835		1.000		0.890		0.979		1.000		0.813		0.988		0.956		0.951



				Weighted Score

				Weighting		0.250		0.028		0.028		0.028		0.028		0.028		0.028		0.028		0.028		0.028		0.125		0.125		0.083		0.083		0.083		Sum

				IX 1		0.011		0.028		0.000		0.000		0.001		0.005		0.005		0.001		0.001		0.000		0.000		0.000		0.000		0.000		0.000		0.051

				IX 2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.000

				IX 3		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.000

				GAC Grav 1		0.000		0.000		0.000		0.001		0.000		0.000		0.000		0.000		0.000		0.006		0.047		0.000		0.018		0.002		0.003		0.077

				GAC Grav 2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.000

				GAC Grav 3		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.000

				GAC Pres 1		0.046		0.000		0.005		0.006		0.006		0.006		0.003		0.005		0.006		0.012		0.019		0.000		0.012		0.003		0.001		0.132

				GAC Pres 2		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.000

				GAC Pres 3		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		N/A		0.000

				RO System		0.250		0.001		0.028		0.028		0.028		0.028		0.028		0.024		0.028		0.028		0.122		0.125		0.083		0.083		0.083		0.966

				NF System		0.204		0.001		0.023		0.023		0.023		0.024		0.023		0.028		0.025		0.027		0.125		0.102		0.082		0.080		0.079		0.867





				Combined Scores		GW		GEHH		Aff		FO		Sum

				IX 1		0.011		0.040		0.000		0.000		0.051

				IX 2		N/A		0.000		0.000		0.000		0.000

				IX 3		N/A		0.000		0.000		0.000		0.000

				GAC Grav 1		0.000		0.007		0.047		0.023		0.077

				GAC Grav 2		N/A		0.000		0.000		0.000		0.000

				GAC Grav 3		N/A		0.000		0.000		0.000		0.000

				GAC Pres 1		0.046		0.051		0.019		0.016		0.132

				GAC Pres 2		N/A		0.000		0.000		0.000		0.000

				GAC Pres 3		N/A		0.000		0.000		0.000		0.000

				RO System		0.250		0.219		0.247		0.250		0.966

				NF System		0.204		0.196		0.227		0.241		0.867





GAC Gravity	Global warming	Ozone depletion	Smog	Acidification	Eutrophication	Ecotoxicity	Fossil fuel depletion	Carcinogenics	Non carcinogenics	Respiratory effects	Capital Cost	O	&	M Cost	Footprint	Maintenance	Waste Generation	0	0	1.0398484453173951E-2	1.9407617491258997E-2	0	0	0	0	0	0.22983090384430951	0.37744257171643608	0	0.2138728323699422	2.4722980862181155E-2	3.2766466149330306E-2	GAC Pressure	Global warming	Ozone depletion	Smog	Acidification	Eutrophication	Ecotoxicity	Fossil fuel depletion	Carcinogenics	Non carcinogenics	Respiratory effects	Capital Cost	O	&	M Cost	Footprint	Maintenance	Waste Generation	0.18301262281275851	4.1364336706864067E-3	0.19735442043302112	0.21001136880252866	0.20246217244406362	0.22768487801501458	0.12379166835922886	0.19576776350175165	0.23001846397556994	0.42997170020742087	0.15150123401756524	1.2832955504882735E-4	0.13872832369942195	4.1006557151830353E-2	1.5439603490458614E-2	IX Filter	Global warming	Ozone depletion	Smog	Acidification	Eutrophication	Ecotoxicity	Fossil fuel depletion	Carcinogenics	Non carcinogenics	Respiratory effects	Capital Cost	O	&	M Cost	Footprint	Maintenance	Waste Generation	4.4588555041970575E-2	1	0	0	2.2679040501892306E-2	0.16835348826212801	0.19535035605751494	2.5627065337954637E-2	2.903797486672749E-2	0	0	1.7593802608120742E-4	0	0	0	RO System	Global warming	Ozone depletion	Smog	Acidification	Eutrophication	Ecotoxicity	Fossil fuel depletion	Carcinogenics	Non carcinogenics	Respiratory effects	Capital Cost	O	&	M Cost	Footprint	Maintenance	Waste Generation	1	2.56530952107961E-2	1	1	1	1	1	0.85491510034419382	1	1	0.97838666695245891	1	1	1	1	NF System	Global warming	Ozone depletion	Smog	Acidification	Eutrophication	Ecotoxicity	Fossil fuel depletion	Carcinogenics	Non carcinogenics	Respiratory effects	Capital Cost	O	&	M Cost	Footprint	Maintenance	Waste Generation	0.8141961269674366	2.139131880611422E-2	0.81925215132218188	0.81653467537420543	0.81726201174807867	0.87356308341134459	0.83500967678752414	1	0.89041382654037382	0.97900365011655777	1	0.81310085332999005	0.98843930635838151	0.9563371807647788	0.95090531964465796	

Normalized Score









Global warming	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	1.1147138760492644E-2	0	4.5753155703189628E-2	0.25	0.20354903174185915	Ozone depletion	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	2.7777777777777776E-2	0	1.1490093529684463E-4	7.1258597807766937E-4	5.9420330016983936E-4	Smog	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	0	2.8884679036594304E-4	5.4820672342505861E-3	2.7777777777777776E-2	2.2757004203393941E-2	Acidification	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	0	5.3910048586830548E-4	5.8336491334035736E-3	2.7777777777777776E-2	2.2681518760394596E-2	Eutrophication	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	6.2997334727478622E-4	0	5.623949234557322E-3	2.7777777777777776E-2	2.2701722548557738E-2	Ecotoxicity	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	4.6764857850591108E-3	0	6.3245799448615157E-3	2.7777777777777776E-2	2.4265641205870683E-2	Fossil fuel depletion	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	5.4263987793754147E-3	0	3.4386574544230239E-3	2.7777777777777776E-2	2.319471324409789E-2	Carcinogenics	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	7.1186292605429548E-4	0	5.4379934306042123E-3	2.3747641676227605E-2	2.7777777777777776E-2	Non carcinogenics	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	8.0661041296465241E-4	0	6.3894017770991648E-3	2.7777777777777776E-2	2.473371740389927E-2	Respiratory effects	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	0	6.3841917734530421E-3	1.1943658339095024E-2	2.7777777777777776E-2	2.7194545836571049E-2	Waste Generation	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	0	2.7305388457775255E-3	1.2866336242048845E-3	8.3333333333333329E-2	7.9242109970388164E-2	Footprint	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	0	1.7822736030828516E-2	1.1560693641618495E-2	8.3333333333333329E-2	8.2369942196531792E-2	Maintenance	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	0	2.0602484051817629E-3	3.4172130959858626E-3	8.3333333333333329E-2	7.9694765063731562E-2	Capital Cost	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	0	4.718032146455451E-2	1.8937654252195655E-2	0.12229833336905736	0.125	O	&	M Cost	IX 1	GAC Grav 1	GAC Pres 1	RO System	NF System	2.1992253260150927E-5	0	1.6041194381103418E-5	0.125	0.10163760666624876	

Overall Score











Contactors

				From Inputs

				Design Flow		Flow_des		0.124		MGD

				Design Flow Rate		Flow_des_gpm		86.1		gpm

																						Media Usage

				GAC Gravity																		GAC Gravity

				Bed Depth 		Grav_bed_depth		5		ft												Lifetime usage rate 1		9.05E+04		lbs

				Basin Length		Grav_basin_length		6		ft												Bed lifetime 1		48.0		mo

				Basin Width		Grav_basin_width		6		ft												Lifetime usage rate 2		0.00E+00		lbs

				EBCT		Grav_EBCT		10		min												Bed lifetime 2		ERROR:#DIV/0!		mo

				Min Bed Vol		grav_bed_vol_min		115		ft^3												Lifetime usage rate 3		0.00E+00		lbs

				Num basins		grav_num		1														Bed lifetime 3		ERROR:#DIV/0!		mo

				Basin freeboard above media at full expansion		grav_freeboard		2		ft

				Basin depth including freeboard		Grav_basin_depth		9.5		ft												GAC Pressure

				Total basin volume		Grav_basin_vol		342		ft^3												Lifetime usage rate 1		9.05E+04		lbs

				Basin Loading Rate		Grav_basin_LR		1.20		gpm/ft^2												Bed lifetime 1		39.0		mo

				Num redundant basins		grav_basin_redund		1														Lifetime usage rate 2		0.00E+00		lbs

				Total number of basins		Grav_num_basins		2														Bed lifetime 2		ERROR:#DIV/0!		mo

				GAC volume per basin		Grav_GAC_vol_basin		180		ft^3												Lifetime usage rate 3		0.00E+00		lbs

				GAC mass per basin		Grav_GAC_mass_basin		5400		lbs		*assume GAC density 30 lb/ft^3										Bed lifetime 3		ERROR:#DIV/0!		mo

				Total GAC		Grav_GAC_mass_tot		10800		lbs

				GAC volume when expanded		Grav_GAC_vol_exp		270		ft^3		*assume 50% expansion during backwash										IX Filter

				Basin Area		grav_basin_area		36		ft^2												Lifetime usage rate 1		9.05E+04		lbs

				Number of stair risers for basins				30		risers												Bed lifetime 1		11.0		mo

				Overexcavation for basins		basin_overexc		4		ft												Lifetime usage rate 2		0.00E+00		lbs

				Concrete thickness for basins		concrete_thick		1		ft												Bed lifetime 2		ERROR:#DIV/0!		mo

				Concrete Volume		grav_conc_vol		21		cy												Lifetime usage rate 3		0.00E+00		lbs

				Excavation volume		grav_exc_vol		263		cy												Bed lifetime 3		ERROR:#DIV/0!		mo

				Backfill volume		grav_fill_vol		216		cy		Railing weight		2		lbs/ft

				Railing		grav_railing		42		ft		Stair weight		400		lbs

				Reinforcing steel				58		kg

				GAC Pressure

				Vessel Geometry		pres_ves_geom		1				*1 for upright, 2 for horizontal

				Number of vessels in series		pres_ves_series		1				*set at 1 currently

				Number of parallel treatment trains		pres_num_trains		2

				Number of redundant vessels		pres_num_red_ves		1

				Total number of vessels		pres_num_ves		3

				Bed Depth 		pres_bed_depth		6.5		ft

				Vessel Height/Length		pres_ves_height_length		10		ft

				Vessel Diamter		pres_ves_diam		4		ft

				EBCT per vessel		pres_ebct_ves		10		min

				Vessel Surface Area		pres_ves_sa		12.6		ft^2

				Height above media (for horizontal vessel)		pres_above_media		NA		ft

				Void space above media (horizontal vessel)		pres_above_void		NA		ft^3

				Max flow per vessel		pres_max_flow		61		gpm

				Surface area of contact material		pres_mat_sa		12.6		ft^2

				Surface loading rate		pres_slr		2.28		gpm/ft^2

				Total vessel volume		pres_total_vol		126		ft^3

						pres_total_vol_gal		940		gal

				Underdrain void space		pres_underdrain_void		43		ft^3		*Underdrain space set to 1.5 feet

				Freeboard void space		pres_freeboard_void		15		ft^3		*Free board above media set to 0.5 feet

				Total void space		pres_total_void		58		ft^3

				GAC volume per vessel		pres_gac_vol_vessel		82		ft^3

				GAC mass per vessel		pres_gac_mass_ves		2450		lbs		*assume GAC density 30 lb/ft^3

				Total GAC		pres_gac_total		7351		lbs

				GAC volume when expanded		pres_gac_vol_exp		123		ft^3		*assume 50% expansion

				IX Filter

				Bed depth		aer_bed_depth		2.5		ft

				Vessel height/length		aer_ves_height_length		5.5		ft

				Vessel diameter		aer_ves_diam		3.5		ft

				Theoretical EBCT		aer_ebct		2		min

				Min number of vessels in series		aer_min_num_ves		1		units

				Vessel geometry		aer_ves_geom		1				*1 for upright, 2 for horizontal

				EBCT per vessel		aer_ebct_ves		2		min

				Vessel surface area		aer_ves_sa		10		ft^2

				Height above media (horizontal vessel)		aer_above_media		NA		ft

				Void space above media (horizontal vessel)		aer_above_void		NA		ft^3

				Max flow per vessel		aer_max_flow		90		gpm

				Number of parallel treatment trains		aer_num_trains		2

				Number of vessels (excluding redundancy)		aer_num_ves		1

				Number of redundant units		aer_num_red_ves		1

				Total number of vessels		aer_ves_tot		2

				Min total resin needed		aer_min_res		23		ft^3

				Min volume of resin per vessel		aer_min_res_ves		23		ft^3

				Min volume of vessel		aer_min_ves_vol		35		ft^3

				Min surface area of contact material		aer_min_mat_sa		9.2		ft^2

				Final surface area of contact material		aer_mat_sa		9.6		ft^2

				Final surface loading rate		aer_slr		4.5		gpm/ft^2

				Resin volume per tank		aer_res_vol_vessel		24.1		ft^3

				Resin volume per tank in gal		aer_res_vol_gal		180		gal

				Resin mass per vessel		aer_res_mass_ves		1034		lbs		*Resin density assumed to be 43 lbs/ft^3

				Total resin		aer_res_total		2069		lbs

				Resin volume when expanded		aer_res_vol_exp		36.1		ft^3		*Bed expansion assumed to be 50%

				Total vessel volume		aer_total_vol		52.9		ft^3

				Total vessel volume in gal		aer_total_vol_gal		396		gal

				Void space for underdrain		aer_underdrain_void		23.6		ft^3		*Underdrain space set to 1.5 feet

				Void space for freeboard		aer_freeboard_void		11.5		ft^3		*Free board above media set to 0.5 feet

				Total voice space		aer_total_void		35.1		ft^3

				Maximum flow per cartridge filter				2.88		MGD

				Number of active cartridge filters				1

				Number of redundant cartridge filters				1

				Total number of cartridge filters				2

				Flow per filter				0.06		MGD

				Filter length				1.25		ft

				Filter width				1.25		ft

				Elements per filter				1































Residuals

				Interval between backwashes		back_interval		168		hours

				GAC backwash loading rate		gac_backwash_rate		12		gpm/ft^2

				GAC backwash time		gac_backwash_time		7.1		minutes

				IX backwash loading rate		aer_backwash_rate		3		gpm/square ft

				IX backwash time		aer_backwash_time		10.5		minutes

				Backwash storage volume		backwash_storage		1		volume

				Holding tank height to diameter ratio				2.5

				Holding tank wall thickness				0.042		ft

				Max shipment weight				18		tons

														Media 1								Media 2								Media 3

				GAC gravity basin										Spent Media Disposal Fees								Spent Media Disposal Fees								Spent Media Disposal Fees								Residuals Discharge Fees								Holding Tank Solids Disposal Fees

				Backwash flow		grav_back_flow		432		gpm				Replacement/disposal frequency		0.3		times per year				Replacement/disposal frequency		ERROR:#DIV/0!		times per year				Replacement/disposal frequency		ERROR:#DIV/0!		times per year				POTW Discharge Fee		$   1,663		$/yr				TSS in residuals		213		ppm

				Total backwash volume		grav_back_vol		3058.56		gal				Spent media quantity (total per event)		5.4		tons				Spent media quantity (total per event)		5.4		tons				Spent media quantity (total per event)		5.4		tons												Holding tank annual TSS accumulation		142		lbs/yr

				Holding tank volume		grav_holdtank_vol		3058.56		gal				Disposal		$   363		$/year				Disposal		ERROR:#DIV/0!		$/year				Disposal		ERROR:#DIV/0!		$/year				Disposal		$   973,291		$/year				Holding tank cleaning frequency		1		times per year

				Holding tank diameter		grav_holdtank_diam		6		ft				Shipments per year		0.3						Shipments per year		ERROR:#DIV/0!						Shipments per year		ERROR:#DIV/0!						Disposal frequency		104						Residual solids quantity (total per event)		0.1		tons

				Holding tank height		grav_holdtank_height		15		ft				Transportation unit cost		$   1.04		$/ton-mile				Transportation unit cost		$   1.04		$/ton-mile				Transportation unit cost		$   1.04		$/ton-mile				Shipments per year		104		times per year				Disposal		$   19		$/year

				Time between events		grav_res_stag_time		5040		minutes				Transportation minimum charge per shipment		$   3,067		$/shipment				Transportation minimum charge per shipment		$   3,067		$/shipment				Transportation minimum charge per shipment		$   3,067		$/shipment				Transportation		$   115,273,631		$/year				Shipments per year		1		times per year

				Actual residuals discharge flow rate		grav_res_flow_actual		0.6		gpm				Transportation mileage		348		miles				Transportation mileage		348		miles				Transportation mileage		348		miles				Total annual liquid hazardous waste disposal fee		$   116,246,922		$/year				Transportation minimum charge per shipment		$   3,067

				Design residuals discharge flow rate		grav_res_flow		1.2		gpm				Transportation		$   767		$/year				Transportation		ERROR:#DIV/0!		$/year				Transportation		ERROR:#DIV/0!		$/year												Transportation mileage		348

				Annual residuals dischage		grav_ann_back_discharge		318964		gal				Total annual spent media diposal fee		$   1,129		$/year				Total annual spent media diposal fee		ERROR:#DIV/0!		$/year				Total annual spent media diposal fee		ERROR:#DIV/0!		$/year												Transportation		$   3,067		$/year

																																														Total settled solids diposal fee		$   3,086		$/year



				GAC pressure vessel

				Backwash flow		pres_back_flow		151		gpm				Replacement/disposal frequency		0.3		times per year				Replacement/disposal frequency		ERROR:#DIV/0!		times per year				Replacement/disposal frequency		ERROR:#DIV/0!		times per year				POTW Discharge Fee		$   971		$/yr				TSS in residuals		407		ppm

				Total backwash volume		pres_back_vol		1068		gal				Spent media quantity (total per event)		3.7		tons				Spent media quantity (total per event)		3.7		tons				Spent media quantity (total per event)		3.7		tons												Holding tank annual TSS accumulation		142		lbs/yr

				Holding tank volume		pres_holdtank_vol		1068		gal				Disposal		$   304		$/year				Disposal		ERROR:#DIV/0!		$/year				Disposal		ERROR:#DIV/0!		$/year				Disposal		$   509,614		$/year				Holding tank cleaning frequency		1		times per year

				Holding tank diameter		pres_holdtank_diam		4		ft				Shipments per year		0.3						Shipments per year		ERROR:#DIV/0!						Shipments per year		ERROR:#DIV/0!						Disposal frequency		156						Residual solids quantity (total per event)		0.1		tons

				Holding tank height		pres_holdtank_height		10		ft				Transportation unit cost		$   1.04		$/ton-mile				Transportation unit cost		$   1.04		$/ton-mile				Transportation unit cost		$   1.04		$/ton-mile				Shipments per year		156		times per year				Disposal		$   19		$/year

				Time between events		pres_res_stag_time		3360		minutes				Transportation minimum charge per shipment		$   3,067		$/shipment				Transportation minimum charge per shipment		$   3,067		$/shipment				Transportation minimum charge per shipment		$   3,067		$/shipment				Transportation		$   490,002		$/year				Shipments per year		1		times per year

				Actual residuals discharge flow rate		pres_res_flow_actual		0.3		gpm				Transportation mileage		348		miles				Transportation mileage		347.5		miles				Transportation mileage		347.5		miles				Total annual liquid hazardous waste disposal fee		$   999,616		$/year				Transportation minimum charge per shipment		$   3,067

				Design residuals discharge flow rate		pres_res_flow		0.6		gpm				Transportation		$   944		$/year				Transportation		ERROR:#DIV/0!		$/year				Transportation		ERROR:#DIV/0!		$/year												Transportation mileage		348

				Annual residuals dischage		pres_ann_back_discharge		167009		gal				Total annual spent media diposal fee		$   1,248		$/year				Total annual spent media diposal fee		ERROR:#DIV/0!		$/year				Total annual spent media diposal fee		ERROR:#DIV/0!		$/year												Transportation		$   3,067		$/year

																																														Total settled solids diposal fee		$   3,086		$/year



				IX Filter

				Backwash flow		aer_back_flow		29		gpm				Replacement/disposal frequency		1.1		times per year				Replacement/disposal frequency		ERROR:#DIV/0!		times per year				Replacement/disposal frequency		ERROR:#DIV/0!		times per year				POTW Discharge Fee		$   355		$/yr				TSS in residuals		2148		ppm

				Total backwash volume		aer_back_vol		303		gal				Spent media quantity (total per event)		1.0		tons				Spent media quantity (total per event)		1.0		tons				Spent media quantity (total per event)		1.0		tons												Holding tank annual TSS accumulation		142		lbs/yr

				Holding tank volume		aer_holdtank_vol		303		gal				Disposal		$   304		$/year				Disposal		ERROR:#DIV/0!		$/year				Disposal		ERROR:#DIV/0!		$/year				Disposal		$   96,441		$/year				Holding tank cleaning frequency		2		times per year

				Holding tank diameter		aer_holdtank_diam		3		ft				Shipments per year		1.1						Shipments per year		ERROR:#DIV/0!						Shipments per year		ERROR:#DIV/0!						Disposal frequency		104						Residual solids quantity (total per event)		0.0		tons

				Holding tank height		aer_holdtank_height		7		ft				Transportation unit cost		$   1.04		$/ton-mile				Transportation unit cost		$   1.04		$/ton-mile				Transportation unit cost		$   1.04		$/ton-mile				Shipments per year		104		times per year				Disposal		$   19		$/year

				Time between events		aer_res_stag_time		5040		minutes				Transportation minimum charge per shipment		$   3,067		$/shipment				Transportation minimum charge per shipment		$   3,067		$/shipment				Transportation minimum charge per shipment		$   3,067		$/shipment				Transportation		$   326,668		$/year				Shipments per year		2		times per year

				Actual residuals discharge flow rate		aer_res_flow_actual		0.1		gpm				Transportation mileage		348		miles				Transportation mileage		347.5		miles				Transportation mileage		347.5		miles				Total annual liquid hazardous waste disposal fee		$   423,109		$/year				Transportation minimum charge per shipment		$   3,067

				Design residuals discharge flow rate		aer_res_flow		0.1		gpm				Transportation		$   3,355		$/year				Transportation		ERROR:#DIV/0!		$/year				Transportation		ERROR:#DIV/0!		$/year												Transportation mileage		348

				Annual residuals dischage		aer_ann_back_discharge		31605		gal				Total annual spent media diposal fee		$   3,659		$/year				Total annual spent media diposal fee		ERROR:#DIV/0!		$/year				Total annual spent media diposal fee		ERROR:#DIV/0!		$/year												Transportation		$   3,067		$/year

																																														Total settled solids diposal fee		$   3,086		$/year

				Replacement/disposal frequency				4		times per year

				Disposal weight (total per event)				0.008		tons























Pumps Piping Building



				Pump safety factor		pump_safety_factor		1.25

				Maximum access space per basin		space_basin		6		ft

				Maximum access space per vessel 		space_pres_vessel		1		ft

				Access space per residuals holding tank		space_ht		6		ft

				Access space per pump		space_pumps		4		ft

				Pump width/length		pump_width_length		2.5		ft

				Fire buffer for building		fire_buffer		40		ft

				Non-fire buffer for building		nonfire_buffer		10		ft

				Land Cost per acre

				Concrete pad thickness		pad_thick		0.5		ft

				Additional resdiuals piping length		add_res_pipe		40		ft

				Space for other equipment				3		ft



				GAC gravity basin								GAC pressure vessel								IX Filters								RO Membrane								NF Membrane

				Pumps and Transfer Equipment								Pumps and Transfer Equipment								Pumps and Transfer Equipment								Piping Design								Piping Design

				Number of booster pumps		grav_pump_rating		0				Number of booster pumps		pres_pump_rating		0				Number of booster pumps		aer_pump_rating		0				Inlet and outlet pipe length				100		linear feet		Inlet and outlet pipe length				100		linear feet

				Number of backwash pumps		grav_back_pumps		0				Number of backwash pumps		pres_back_pumps		0				Number of backwash pumps		aer_back_pumps		0				Inlet and outlet pipe flow				120		gpm		Inlet and outlet pipe flow				118		gpm

				Backwash pumping flow needed				540		gpm		Backwash pumping flow needed				188		gpm		Backwash pumping flow needed				36		gpm		Inlet and outlet piping diameter				4		inches		Inlet and outlet piping diameter				4		inches

				Number of residuals pumps		grav_residual_pumps		2				Number of residuals pumps		pres_residual_pumps		2				Number of residuals pumps		aer_residual_pumps		2				Feed piping length				50		linear feet		Feed piping length				50		linear feet

				Residuals pumping flow needed		grav_res_pump_rating		1.5		gpm		Residuals pumping flow needed		pres_res_pump_rating		0.8		gpm		Residuals pumping flow needed		aer_res_pump_rating		0.2		gpm		Feed pipe flow, per rack				60		gpm		Feed pipe flow, per rack				59		gpm

																												Feed pipe diameter				2.5		inches		Feed pipe diameter				2.5		inches

				Piping Design								Piping Design								Piping Design								Permeate piping length				50		linear feet		Permeate piping length				50		linear feet

				Inlet and outlet pipe length		grav_inout_pipe_length		52		ft		Inlet and outlet pipe length		pres_inout_pipe_length		46		ft		Inlet and outlet pipe length				34		ft		Permeate pipe flow, per rack				43		gpm		Permeate pipe flow, per rack				43		gpm

				Inlet and outlet pipe flow				86		gpm		Inlet and outlet pipe flow				86		gpm		Inlet and outlet pipe flow				86		gpm		Permeate pipe diameter				2.5		inches		Permeate pipe diameter				2.5		inches

				Inlet and outlet piping diameter		grav_inout_pipe_diam		3		in		Inlet and outlet piping diameter		pres_inout_pipe_diam		3		in		Inlet and outlet piping diameter		aer_inout_pipe_diam		3		in		Concentrate pipe flow, per rack				17		gpm		Concentrate pipe flow, per rack				16		gpm

				Process piping length		grav_proc_pipe_length		52		ft		Process piping length		pres_proc_pipe_length		46		ft		Process piping length				34		ft		Concentrate pipe diameter				1.5		inches		Concentrate pipe diameter				1.5		inches

				Process pipe flow				86		gpm		Process pipe flow				86		gpm		Process pipe flow				86		gpm		Cleaning piping length (acid and caustic)				50		linear feet		Cleaning piping length (acid and caustic)				50		linear feet

				Process pipe diameter		grav_proc_pipe_diam		3		in		Process pipe diameter		pres_proc_pipe_diam		3		in		Process pipe diameter		aer_proc_pipe_diam		3		in		Cleaning pipe flow (acid and caustic)				54		gpm		Cleaning pipe flow (acid and caustic)				54		gpm

				Backwash piping length		grav_back_pipe_length		65		ft		Backwash piping length		pres_back_pipe_length		57.5		ft		Backwash piping length				42.5		ft		Cleaning pipe diameter (acid and caustic)				2.5		inches		Cleaning pipe diameter (acid and caustic)				2.5		inches

				Backwash pipe flow				432		gpm		Backwash pipe flow				151		gpm		Backwash pipe flow				29		gpm		Total pipe material volume		ro_pipe_weight		164		kg		Total pipe material volume				164		kg

				Backwash pipe diameter		grav_back_pipe_diam		6		in		Backwash pipe diameter		pres_back_pipe_diam		4		in		Backwash pipe diameter		aer_back_pipe_diam		2		in

				Residuals piping length		grav_res_pipe_length		66		ft		Residuals piping length		pres_res_pipe_length		63		ft		Residuals piping length				57		ft		Building Structure								Building Structure												Pump Electrical Area (for high pressure pumps for reverse osmosis and nanofiltration)

				Residuals pipe flow				1.2		gpm		Residuals pipe flow				0.6		gpm		Residuals pipe flow				0.1		gpm		Feed pumps								Feed pumps												Pump horsepower needed		Pump horsepower selected		Electrical area (sf)

				Residuals pipe diameter		grav_res_pipe_diam		0.5		in		Residuals pipe diameter		pres_res_pipe_diam		0.5		in		Residuals pipe diameter		aer_res_pipe_diam		0.5		in		Feed pump area				45		ft^2		Feed pump area				45		ft^2						0		10		17

				Total pipe material volume		grav_pipe_weight		176		kg		Total pipe material volume		pres_pipe_weight		116		kg		Total pipe material volume		aer_pipe_weight		61		kg		Feed pump electrical area				17		ft^2		Feed pump electrical area				17		ft^2						11		50		30

																												Feed pump total area				124		ft^2		Feed pump total area				124		ft^2						51		100		40

				Building Structure								Building Structure								Building Structure

				Residuals holding tank diameter		grav_ht_diameter		7		ft		Residuals holding tank diameter		pres_ht_diameter		5		ft		Residuals holding tank diameter		aer_ht_diameter		3		ft		Pretreatment equipment								Pretreatment equipment												Feed Water Pump Dimensions (for high pressure pumps for reverse osmosis and nanofiltration)

				Footprint for gravity contactors				144		ft^2		Footprint for pressure vessel				90		ft^2		Cartridge filter area				83		ft^2		Maximum access space per tank				1		feet		Maximum access space per tank				1		feet						Pump Rating Needed (mgd)		Pump Rating Selected (mgd)		Area w/ piping (sf)		Foundation Depth (ft)

				Footprint for booster pumps				0		ft^2		Footprint for booster pumps				0		ft^2		Footprint for pressure vessel				53		ft^2		Cartridge filter area				90.0		square feet		Cartridge filter area				90.0		square feet						0		0.05		36		1

				Pump width/length				2.5		ft		Pump width/length				2.5		ft		Footprint for booster pumps				0		ft^2		Acid tank diameter				0		feet		Acid tank diameter				0		feet						0.06		0.1		45		1.1666666667

				Residuals pump footprint				137		ft^2		Residuals pump footprint				137		ft^2		Pump width/length				2.5		ft		Access space per acid tank				1		feet		Access space per acid tank				1		feet						0.11		0.2		54		1.1666666667

				Total footprint for pumps				137		ft^2		Total footprint for pumps				137		ft^2		Residuals pump footprint				137		ft^2		Acid tank footprint				0		square feet		Acid tank footprint				2		square feet						0.21		0.5		65		1.1666666667

				Residuals holding tank footprint				361		ft^2		Residuals holding tank footprint				289		ft^2		Total footprint for pumps				137		ft^2		Antiscalant tank diameter				3		feet		Antiscalant tank diameter				3		feet						0.51		1		76		1.3333333333

				Exact building footprint required				642		ft^2		Exact building footprint required				516		ft^2		Residuals holding tank footprint				0		ft^2		Access space per antiscalant tank				0.5		feet		Access space per antiscalant tank				0.5		feet						1.01		2		88		1.3333333333

				Footprint of building 		grav_footprint		650		ft^2		Footprint of building 		pres_footprint		520		ft^2		Exact building footprint required				273		ft^2		Antiscalant tank footprint				16.0		square feet		Antiscalant tank footprint				16.0		square feet						2.01		3		95		1.3333333333

				Concrete Class A for vessel and pumps padding				13		yd^3		Concrete Class A for vessel and pumps padding				10		yd^3		Footprint of building 		aer_footprint		280		ft^2		Pretreatment chemical feed tanks				16.0		square feet		Pretreatment chemical feed tanks				16.0		square feet						3.01		5		101		1.5

				Facility dimension assumed square		grav_facil_length		26		ft		Facility dimension assumed square		pres_facil_length		23		ft		Concrete Class A for vessel and pumps padding				6		yd^3		Total pretreatment footprint				106		square feet		Total pretreatment footprint				108		square feet						5.01		10		144		2

				Land acquisition required				0.08		acres		Land acquisition required				0.07		acres		Facility dimension assumed square		aer_facil_length		17		ft

				Reinforcing steel				198		kg		Reinforcing steel				158		kg		Land acquisition required				0.06		acres		Cleaning system								Cleaning system

																				Reinforcing steel				85		kg		Makeup tank diameter				2		feet		Makeup tank diameter				2		feet

														Pipe Size Selection														Access space per cleaning solution makeup tank				1		feet		Access space per cleaning solution makeup tank				1		feet

				Pump Dimensions (for centrifugal pumps)										Flow (GPM)		Diameter (inch)		Maximum Flow (GPM)										Cleaning solution makeup tanks				12.3		square feet		Cleaning solution makeup tanks				12.3		square feet

				Pump Rating Needed (gpm)		Pump Rating Selected (gpm)		Length (ft)		Width (ft)				0		0.5		2		Truss material		steel						Acid storage tank diameter				0		feet		Acid storage tank diameter				0		feet

				0		350		2.5		2.5				2.1		0.75		4		Truss spacing		10		ft				Access space per cleaning acid storage tank				0		feet		Access space per cleaning acid storage tank				0		feet

				351		1740		3.75		3.75				4.1		1		7		Truss weight		7.5		lbs/ft				Caustic storage tank diameter				0		feet		Caustic storage tank diameter				0		feet

				1741		7000		5		5				7.1		1.5		21		Purlin spacing		4		ft				Access space per cleaning caustic storage tank				0		feet		Access space per cleaning caustic storage tank				0		feet

				7001		35000		7		7				21.1		2		41		Purlin size		2"x4"						Acid storage tank footprint				0		square feet		Acid storage tank footprint				0		square feet

														41.1		2.5		66		Wood weight		1.25		lbs/ft				Caustic storage tank footprint				0.03		square feet		Caustic storage tank footprint				0.03		square feet

														66.1		3		116		4 ply, gravel surfaced weight		6.3		lbs/ft^s				Cleaning chemical storage				0.03		square feet		Cleaning chemical storage				0.03		square feet

														116.1		4		238		Plywood weight		1.4		lbs/ft^2				Cleaning pumps				247		square feet		Cleaning pumps				247		square feet

														238.1		6		697		Roofing felt weight		0.21		lbs/ft^2				Cartridge filters				114		square feet		Cartridge filters				114		square feet

														697.1		8		1435		Asphalt weight		0.6		lbs/ft^2				Security screens				105		square feet		Security screens				105		square feet

														1435.1		10		2608		Gravel weight		4		lbs/ft^2				Total cleaning system footprint				478		square feet		Total cleaning system footprint				478		square feet

														2608.1		12		4132		Building height		20		ft

														4132.1		14		5299		Column material		steel						Membrane equipment								Membrane equipment

														5299.1		16		7528		Column size		6"x6"						Access space for element replacement				5.3		feet		Access space for element replacement				5.3		feet

														7528.1		18		10265		Column steel thickness		3/8"						Membrane process area				521		square feet		Membrane process area				521		square feet

														10265.1		20		13643		Column weight		540		lbs/column

														13643.1		24		22174		Wall material		concrete brick						Concentrate handling								Concentrate handling

														22174.1		30		50561		Concrete brick weight		58		lbs/ft^2				Residuals tank diameter				22.5		feet		Residuals tank diameter				22		feet

														50561.1		36		81777										Access space per residuals holding tank				1		feet		Access space per residuals holding tank				1		feet

														81777.1		42		122025										Residuals holding tank footprint				601		square feet		Residuals holding tank footprint				576		square feet

														122025.1		48												Residuals pump footprint				179		square feet		Residuals pump footprint				179		square feet

																												Total residuals footprint				780		square feet		Total residuals footprint				755		square feet



																												Building footprint required		ro_footprint		2010		square feet		Building footprint required		nf_footprint		1990		square feet



																												Concrete Class A for pad				38		cubic yards		Concrete Class A for pad				37		cubic yards

																												Facility dimension assumed square		ro_facil_length		50		feet		Facility dimension assumed square		nf_facil_length		50		feet

																												Land acquisition required				0.16		acres		Land acquisition required				0.16		acres

																												Reinforcing steel				612		kg		Reinforcing steel				606		kg













O&M

				Assumptions:

				Materials

				Cost for parts & maintenance for pumps		booster_pump_maintenance		1.0%

				Annual contactor materials cost as a percent of capital		Materials_pct		1.0%																				Labor hours per catridge filter		hrs_filter		12		hrs/filter change

				Labor																								Labor hours per week for simplex prescreens		labor_simplex screens		0.5		hr/clean cycle/screen

				Mangerial LOE as a percent of average technical labor 		Manager_percent		0.10		fraction																		Air change rate for membrane and chemical cleaning				3		air changes/hr

				Clerical LOE as a percent of average technical labor 		Clerical_percent		0.10		fraction																		Air change rate for pump room				20		air changes/hr

				Labor hours per week for contact basins		Weekly_labor		1		hr/week/basin or tank																		Air change rate for pretreatment equipment				2		air changes/hr

				Operating LOE assumptions

				Minutes per instrument per day		uloe_inst		5		min/day

				Minutes per pump per day		uloe_pump		5		min/day																		Flow needed		Flow category		Hours/week

				Minutes per valve per week		uloe_valve		5		min/week																		0		0.03		4

				Minutes per 100 sf per week		uloe_fp		1		min/100 sf/day																		0.031		0.124		8

				Hours per media changeout		uloe_throwaway		0.015		hours/cubic foot																		0.125		0.305		8

				Maintenance LOE assumptions																								0.306		0.74		12

				For instruments (includes calibration)		uloe_inst_maint		10		min/month																		0.741		2.152		20

				For pumps		uloe_pump_maint		30.25		hours/year																		2.153		7.365		80

				For valves		uloe_valve_maint		5		min/year																		7.366		22.614		120

				For chemical supply systems		uloe_chem_maint		120		min/month																		22.615		75.072		200

				Energy

				Pump head for gravity basin		pump_head		6.6		feet

				Pump head for pressure vessels				58		feet

				Pump head for ix filters				58		feet

				Backwash pump head		back_pump_head		33		feet										Cartridge filter replacement interval		cart_life		3		months		Cartridge filter replacement interval		cart_life		3		months		Cartridge filter replacement interval		cart_life		3		months

				Residuals pump head		res_pump_head		25		feet										Cartridge filter replacement rate		pre_filter_replacement		4.0		filters/yr		Cartridge prefilter replacement rate		pre_filter_replacement		4		filters/yr		Cartridge prefilter replacement rate		pre_filter_replacement		4.0		filters/yr

				Pump efficiency		pump_efficiency		75%																				Acid		acid_yr		0		lbs		Acid				0		lbs

				Lighting power per sf, low-quality buildings and sheds		lighting_power_low		1		W/sf																		Basic antiscalant		anti_yr_basic		2718		lbs		Basic antiscalant				2585		lbs

				Ventilation air change rate for contactor		Air_changes_contactor		3		air changes/hr																		Membrane life		membrane_life		5		yrs

				Ventilation air change rate for pump room		Air_changes_pump		20		air changes/hr																		Elements replaced per year		element_replace		21.6		elements/yr		Elements replaced per year				21.6

				Pressure drop across the fan		Fan_pressure_drop		0.25		lbs/ft2																		Cleaning Filter Replacement		clean_filter_replacement		8		filters/yr		Cleaning Filter Replacement				8

				Number of mechanical ventilation days per year		fan_days_build1_small		90		days/year																		Total cartridge filter replacement		filter_replacement		12		filters/yr		Total cartridge filter replacement				12



				GAC gravity basin								GAC pressure vessel								IX Filters								RO Membrane								NF Membrane

				General Labor								General Labor								General Labor								General Labor								General Labor

				Number of process instruments for operation		grav_tot_inst		9				Number of process instruments for operation		pres_tot_inst		12				Number of process instruments for operation		aer_tot_inst		11				Number of process instruments for operation		ro_tot_inst		25				Number of process instruments for operation				25

				Total number of instruments for maintenance		grav_tot_inst_maint		10				Total number of instruments for maintenance		pres_tot_inst_maint		13				Total number of instruments for maintenance		aer_tot_inst_maint		12				Total number of instruments for maintenance		ro_tot_inst_maint		29				Total number of instruments for maintenance				29

				Number of pumps for operation		grav_tot_pumps		0				Number of pumps for operation		pres_tot_pumps		0				Number of pumps for operation		aer_tot_pumps		0				Number of pumps for operation		ro_tot_pumps		2				Number of pumps for operation				2

				Total number of pumps for maintenance		grav_tot_pumps_maint		2				Total number of pumps for maintenance		pres_tot_pumps_maint		2				Total number of pumps for maintenance		aer_tot_pumps_maint		2				Total number of pumps for maintenance		ro_tot_pumps_maint		2				Total number of pumps for maintenance				2

				Number of process valves		grav_tot_valves		4				Number of process valves		pres_tot_valves		6				Number of process valves		aer_tot_valves		4				Number of process valves		ro_tot_valves		4				Number of process valves				4

				Backwashes per year		grav_backwash_yr		52				Backwashes per year		pres_backwash_yr		156				Backwashes per year		aer_backwash_yr		104				Number of chemical supplies		ro_tot_chem		2				Number of chemical supplies				2

				Media changeouts per year		grav_media_changes		ERROR:#REF!				Media changeouts per year		pres_media_changes		ERROR:#REF!				Media changeouts per year		aer_media_changes		ERROR:#REF!				Record system operating parameters (includes routine sampling)				760		hr/yr		Record system operating parameters (includes routine sampling)				760		hr/yr

				Quantity of media handled per year 1 		grav_media_changes_cf		90		ft^3		Quantity of media handled per year 1		pres_media_changes_cf		75				Quantity of media handled per year 1		aer_media_changes_cf		53				Preventative maintenance and calibration of instruments				58		hr/yr		Preventative maintenance and calibration of instruments				58		hr/yr

				Quantity of media handled per year 2		grav_media_changes_cf		ERROR:#DIV/0!		ft^3		Quantity of media handled per year 2		pres_media_changes_cf		ERROR:#DIV/0!				Quantity of media handled per year 2		aer_media_changes_cf		ERROR:#DIV/0!				Verify/adjust pump operating parameters				61		hr/yr		Verify/adjust pump operating parameters				61		hr/yr

				Quantity of media handled per year 3		grav_media_changes_cf		ERROR:#DIV/0!		ft^3		Quantity of media handled per year 3		pres_media_changes_cf		ERROR:#DIV/0!				Quantity of media handled per year 3		aer_media_changes_cf		ERROR:#DIV/0!				Preventative maintenance of pumps				61		hr/yr		Preventative maintenance of pumps				61		hr/yr

																												Verify/adjust valve positions				17		hr/yr		Verify/adjust valve positions				17		hr/yr

				Record system operating parameters (includes routine sampling)				274		hr/yr		Record system operating parameters (includes routine sampling)				365		hr/yr		Record system operating parameters (includes routine sampling)				335		hr/yr		Preventative maintenance and inspection of valves				0		hr/yr		Preventative maintenance and inspection of valves				0		hr/yr

				Preventative maintenance and calibration of instruments				20		hr/yr		Preventative maintenance and calibration of instruments				26		hr/yr		Preventative maintenance and calibration of instruments				24		hr/yr		Visual inspection of facility				122		hr/yr		Visual inspection of facility				121		hr/yr

				Verify/adjust pump operating parameters				61		hr/yr		Verify/adjust pump operating parameters				61		hr/yr		Verify/adjust pump operating parameters				61		hr/yr		Maintain/inspect chemical supply 				48		hr/yr		Maintain/inspect chemical supply 				48		hr/yr

				Preventative maintenance of pumps				61		hr/yr		Preventative maintenance of pumps				61		hr/yr		Preventative maintenance of pumps				61		hr/yr		General Operator Labor				1128		hr/yr		General Operator Labor				1126		hr/yr

				Verify/adjust valve positions				17		hr/yr		Verify/adjust valve positions				26		hr/yr		Verify/adjust valve positions				17		hr/yr

				Preventative maintenance and inspection of valves				0		hr/yr		Preventative maintenance and inspection of valves				1		hr/yr		Preventative maintenance and inspection of valves				0		hr/yr		Technology-specific Labor								Technology-specific Labor

				Visual inspection of facility				40		hr/yr		Visual inspection of facility				32		hr/yr		Visual inspection of facility				17		hr/yr		Pretreatment labor		pretreat_labor		48		hrs/yr		Pretreatment labor				0		hrs/yr

				Managing backwash				12		hr/yr		Managing backwash				37		hr/yr		Cartridge Filters				48		hr/yr		Membrane process labor		membrane_labor		416		hrs/yr		Membrane process labor				416		hrs/yr

				Managing media changeouts 1				1		hr/yr		Managing media changeouts 1				1		hr/yr		Managing backwash				0		hr/yr		Labor to maintain cleaning equipment:								Labor to maintain cleaning equipment:

				Managing media changeouts 2				ERROR:#DIV/0!		hr/yr		Managing media changeouts 2				ERROR:#DIV/0!		hr/yr		Managing media changeouts 1				0.8		hr/yr		Security screens				2.9		hrs/yr		Security screens				2.9		hrs/yr

				Managing media changeouts 3				ERROR:#DIV/0!		hr/yr		Managing media changeouts 3				ERROR:#DIV/0!		hr/yr		Managing media changeouts 2				ERROR:#DIV/0!		hr/yr		Cartridge filters				96		hrs/yr		Cartridge filters				96		hrs/yr

				Managing residual solids				1		hr/yr		Managing residual solids				1		hr/yr		Managing media changeouts 3				ERROR:#DIV/0!		hr/yr		Total labor for cleaning		clean_labor		99		hrs/yr		Total labor for cleaning				99		hrs/yr

				General Operator Labor 1				487		hr/yr		General Operator Labor 1				610		hr/yr		Managing residual solids				0		hr/yr

				General Operator Labor 2				ERROR:#DIV/0!				General Operator Labor 2				ERROR:#DIV/0!				General Operator Labor 1				563		hr/yr		Annual Operator LOE		ro_operator_loe		1691		hr/yr		Annual Operator LOE				1641		hr/yr

				General Operator Labor 3				ERROR:#DIV/0!				General Operator Labor 3				ERROR:#DIV/0!				General Operator Labor 2				ERROR:#DIV/0!				Annual Manager LOE		ro_manager_loe		169		hr/yr		Annual Manager LOE				164		hr/yr

				Basin mainenance labor (gravity systems)		filter_labor		104		hr/yr										General Operator Labor 3				ERROR:#DIV/0!				Annual Clerical LOE		ro_clerical_loe		169		hr/yr		Annual Clerical LOE				164		hr/yr



				Annual Operator LOE 1		grav_operator_loe		591		hr/yr		Annual Operator LOE 1		pres_operator_loe		610		hr/yr										Energy								Energy

				Annual Manager LOE 1		grav_manager_loe		59		hr/yr		Annual Manager LOE 1		pres_manager_loe		61		hr/yr		Annual Operator LOE 1		aer_operator_loe		563		hr/yr		Influent and Booster Pumping								Influent and Booster Pumping

				Annual Clerical LOE 1		grav_clerical_loe		59		hr/yr		Annual Clerical LOE 1		pres_clerical_loe		61		hr/yr		Annual Manager LOE 1		aer_manager_loe		56		hr/yr		Influent pump operating horsepower		inf_pump_op_hp		7		hp		Influent pump operating horsepower				6		hp

				Annual Operator LOE 2				ERROR:#DIV/0!		hr/yr		Annual Operator LOE 2				ERROR:#DIV/0!				Annual Clerical LOE 1		aer_clerical_loe		56		hr/yr		Energy per influent pump		inf_pump_energy		47		MWh/yr		Energy per influent pump				39		MWh/yr

				Annual Manager LOE 2				ERROR:#DIV/0!		hr/yr		Annual Manager LOE 2				ERROR:#DIV/0!				Annual Operator LOE 2				ERROR:#DIV/0!				Residuals pump operating horsepower		res_pump_op_hp		1		hp		Residuals pump operating horsepower				1		hp

				Annual Clerical LOE 2				ERROR:#DIV/0!		hr/yr		Annual Clerical LOE 2				ERROR:#DIV/0!				Annual Manager LOE 2				ERROR:#DIV/0!				Energy per residuals pump		res_pump_op_energy		4		MWh/yr		Energy per residuals pump				4		MWh/yr

				Annual Operator LOE 3				ERROR:#DIV/0!		hr/yr		Annual Operator LOE 3				ERROR:#DIV/0!				Annual Clerical LOE 2				ERROR:#DIV/0!

				Annual Manager LOE 3				ERROR:#DIV/0!		hr/yr		Annual Manager LOE 3				ERROR:#DIV/0!				Annual Operator LOE 3				ERROR:#DIV/0!				Building Lighting								Building Lighting

				Annual Clerical LOE 3				ERROR:#DIV/0!		hr/yr		Annual Clerical LOE 3				ERROR:#DIV/0!				Annual Manager LOE 3				ERROR:#DIV/0!				Lighting power per sf, building 1		ro_lighting_energy		9		kWh/sf/yr		Lighting power per sf, building 1				9		kWh/sf/yr

																				Annual Clerical LOE 3				ERROR:#DIV/0!				Lighting		ro_lighting		3		MWh/yr		Lighting				3		MWh/yr

				Energy								Energy

				Backwash pumping time		grav_back_hrs_yr		12		hours/year		Backwash pumping time		pres_back_hrs_yr		18		hours/year		Energy								Air Change Rate				6		air changes/hr		Air Change Rate				6		air changes/hr

				Energy for all backwash pumps		grav_back_pump_energy		0.009		MWh/yr		Energy for all backwash pumps		pres_back_pump_energy		0.013		MWh/yr		Backwash pumping time		aer_back_hrs_yr		18		hours/year		Ventilation				2.7		MWh/yr		Ventilation				2.7		MWh/yr

				Energy for all residuals pumps		grav_res_pump_energy		0.067		MWh/yr		Energy for all residuals pumps		pres_res_pump_energy		0.035		MWh/yr		Energy for all backwash pumps		aer_back_pump_energy		0.000		MWh/yr

				Process pumping energy		grav_proc_pump_energy		1		MWh/yr		Process pumping energy		pres_proc_pump_energy		11		MWh/yr		Energy for all residuals pumps		aer_res_pump_energy		0.000		MWh/yr

																				Process pumping energy		aer_proc_pump_energy		11		MWh/yr

				Building Lighting								Building Lighting

				Lighting power per sf, building 1		grav_lighting_energy		9		kWh/sf/yr		Lighting power per sf, building 1		pres_lighting_energy		9		kWh/sf/yr		Building Lighting

				Lighting		grav_lighting		0.38		MWh/yr		Lighting		pres_lighting		0.32		MWh/yr		Lighting power per sf, building 1		aer_lighting_energy		9		kWh/sf/yr

																				Lighting		aer_lighting		0.16		MWh/yr

				Air Change Rate				7		air changes/hr		Air Change Rate				7		air changes/hr

				Ventilation		grav_vent		1.0		MWh/yr		Ventilation		pres_vent		0.9		MWh/yr		Air Change Rate				10		air changes/hr

																				Ventilation		aer_vent		0.7		MWh/yr





Instrumentation and Controls







				GAC Gravity										GAC Pressure										IX Filter										RO Membrane										NF Membrane

				Valves and Instrumentation										Valves and Instrumentation										Valves and Instrumentation										Valves and Instrumentation										Valves and Instrumentation

				Size of valves for inlet and outlet lines		grav_in_valve_size		3		inches				Size of valves for inlet and outlet lines		pres_in_valve_size		3		inches				Size of valves for inlet and outlet lines		aer_in_valve_size		3		inches				Size of valves for inlet and outlet lines				4		inches				Size of valves for inlet and outlet lines				4		inches

				Size of valves for process line		grav_tank_valve_size		3		inches				Size of valves for process line		pres_tank_valve_size		3		inches				Size of valves for process line		aer_tank_valve_size		3		inches				Size of valves for pretreatment acid pump				0.5		inches				Size of valves for pretreatment acid pump				0.5		inches

				Size of valves for backwash pipe line		grav_back_valve_size		6		inches				Size of valves for backwash pipe line		pres_back_valve_size		4		inches				Size of valves for backwash pipe line		aer_back_valve_size		2		inches				Size of valves for antiscalant pump				0.5		inches				Size of valves for antiscalant pump				0.5		inches

				Size of valves for residuals line				0.5		inches				Size of valves for residuals line				0.5		inches				Size of valves for residuals line				0.5		inches				Size of valves for feed line				2.5		inches				Size of valves for feed line				2.5		inches

				Number of manual valves on influent and effluent line		grav_in_man		0		valves				Number of manual valves on influent and effluent line		pres_in_man		0		valves				Number of manual valves on influent and effluent line		aer_in_man		0		valves				Size of valves for concentrate line				1.5		inches				Size of valves for concentrate line				1.5		inches

				Number of manual valves on process line per contactor 		proc_man_vessel_cont		2		valves/contactor				Number of manual valves on process line per contactor 				2		valves/contactor				Number of manual valves on process line per contactor 				2		valves/contactor				Flow per rack for Stage 1 permeate				28.2		gpm				Flow per rack for Stage 1 permeate				28.3		gpm

				Number of manual valves for process line		grav_proc_man		4		valves				Number of manual valves for process line		pres_proc_man		6		valves				Number of manual valves for process line		aer_proc_man		4		valves				Size of Stage 1 permeate throttle valves				2		inches				Size of Stage 1 permeate throttle valves				2		inches

				Number of manual valves on residuals line		grav_res_man		3		valves				Number of manual valves on residuals line		pres_res_man		3		valves				Number of manual valves on residuals line		aer_res_man		3		valves				Flow per rack for Stage 2 permeate				14.9		gpm				Flow per rack for Stage 2 permeate				14.7		gpm

				Number of check valves on residuals line		grav_res_chv		2		valves				Number of check valves on residuals line		pres_res_chv		2		valves				Number of check valves on residuals line		aer_res_chv		2		valves				Size of Stage 2 permeate throttle valves				1.5		inches				Size of Stage 2 permeate throttle valves				1.5		inches

				Number of check valves on influent line		grav_in_chv		0		valves				Number of check valves on influent line		pres_in_chv		0		valves				Number of check valves on influent line		aer_in_chv		0		valves				Flow per rack for Stage 3 permeate				0		gpm				Flow per rack for Stage 3 permeate				0		gpm

				Weight of valves		grav_valve_weight		30		kg				Weight of valves		pres_valve_weight		44		kg				Weight of valves		aer_valve_weight		30		kg				Size of Stage 3 permeate throttle valves				0		inches				Size of Stage 3 permeate throttle valves				0		inches

																																		Size of valves for cleaning lines				2.5		inches				Size of valves for cleaning lines				2.5		inches

				Number of flow meters for process line		grav_fm_proc		0		units				Number of flow meters for process line		pres_fm_proc		0		units				Number of flow meters for process line		aer_fm_proc		0		units

				Number of flow meters for influent and effluent line		grav_fm_in		1		units				Number of flow meters for influent and effluent line		pres_fm_in		1		units				Number of flow meters for influent and effluent line		aer_fm_in		1		units				Number of manual valves for pretreatment acid pumps				0		units				Number of manual valves for pretreatment acid pumps				0		units

				Number of flow meters for residuals line				1		units				Number of flow meters for residuals line				1		units				Number of flow meters for residuals line				1		units				Number of manual valves for antiscalant pumps				4		units				Number of manual valves for antiscalant pumps				4		units

																																		Number of manual valves on feed lines		ro_feed_man		4		units				Number of manual valves on feed lines				4		units

				Total level switch/alarms		grav_level_switch		2		units				Total level switch/alarms		pres_level_switch		3		units				Total level switch/alarms		aer_level_switch		2		units				Number of manual valves on concentrate lines				2		units				Number of manual valves on concentrate lines				2		units

				Total high/low alarms		grav_back_alarm		0		units				Total high/low alarms		pres_back_alarm		0		units				Total high/low alarms		aer_back_alarm		0		units				Number of manual valves for cleaning lines				24		units				Number of manual valves for cleaning lines				24		units

				Total pH controls		grav_pH_controls		0		units				Total pH controls		pres_pH_controls		0		units				Total pH controls		aer_pH_controls		0		units

				Total temperature meters		grav_temp_meters		0		units				Total temperature meters		pres_temp_meters		0		units				Total temperature meters		aer_temp_meters		0		units				Total number of cleaning line check valves				3		units				Total number of cleaning line check valves				3		units

				Total turbidity meters		grav_turb_meters		2		units				Total turbidity meters		pres_turb_meters		0		units				Total turbidity meters		aer_turb_meters		0		units				Total number of feed pump check valves				2		units				Total number of feed pump check valves				2		units

				Total head loss sensors		grav_head_sens		0		units				Total head loss sensors		pres_head_sens		3		units				Total head loss sensors		aer_head_sens		0		units

				Sampling ports		grav_ports		5		units				Sampling ports		pres_ports		6		units				Sampling ports		aer_ports		9		units				Weight of valves		ro_valve_weight		66		kg				Weight of valves		nf_valve_weight		66		kg



																																		Size of flow meters for influent line				4		inches				Size of flow meters for influent line				4		inches

																																		Size of flow meters for membrane racks, feed line				2.5		inches				Size of flow meters for membrane racks, feed line				2.5		inches

																																		Number of flow meters for membrane racks, feed line		tot_fm_feed		2		units				Number of flow meters for membrane racks, feed line		nf_fm_feed		2		units

																																		Size of flow meters for membrane racks, permeate line				2.5		inches				Size of flow meters for membrane racks, permeate line				2.5		inches

																																		Number of flow meters for membrane racks, permeate line		tot_fm_perm		2		units				Number of flow meters for membrane racks, permeate line		nf_fm_perm		2		units

																																		Size of flow meters for membrane racks, concentrate line				1.5		inches				Size of flow meters for membrane racks, concentrate line				1.5		inches

																																		Number of flow meters for membrane racks, concentrate line		tot_fm_conc		2		units				Number of flow meters for membrane racks, concentrate line		nf_fm_conc		2		units

																																		Size of flow meters for cleaning lines				2.5		inches				Size of flow meters for cleaning lines				2.5		inches

																																		Number of flow meters for cleaning lines		tot_fm_clean		3		units				Number of flow meters for cleaning lines		nf_fm_clean		3		units



																																		Total level switch/alarms		ro_level_switch		2		units				Total level switch/alarms		nf_level_switch		2		units

																																		Total high/low alarms for pretreatment tanks		ro_back_alarm		1		units				Total high/low alarms for pretreatment tanks		nf_back_alarm		1		units

																																		Total high/low alarms for cleaning chemical storage tanks		ro_cst_alarm		0		units				Total high/low alarms for cleaning chemical storage tanks		nf_cst_alarm		0		units

																																		Total pH controls		ro_pH_controls		2		units				Total pH controls		nf_pH_controls		2		units

																																		Total temperature meters		ro_temp_meters		3		units				Total temperature meters		nf_temp_meters		3		units

																																		Total conductivity meters		ro_cond_meters		8		units				Total conductivity meters		nf_cond_meters		8		units

																																		Total head loss sensors		ro_head_sens		4		units				Total head loss sensors		nf_head_sens		4		units

																																		Sampling ports		ro_ports		24		units				Sampling ports		nf_ports		24		units









Influent Pumping

		RO Flow Rates								NF Flow Rates

		Design Production Flow		0.12		MGD				Design Production Flow		0.12		MGD

		Design Production Flow Rate		86		gpm				Design Production Flow Rate		86		gpm



		Design Influent Flow		0.21		MGD				Design Influent Flow		0.21		MGD

		Design Influent Flow Rate		120		gpm				Design Influent Flow Rate		118		gpm

		Influent Pumping								Influent Pumping

		Maximum influent pump size, RO/NF to 100 psi		630		gpm				Maximum influent pump size, RO/NF to 100 psi		630		gpm

		Maximum influent pump size, RO/NF to 150 psi		2000		gpm				Maximum influent pump size, RO/NF to 150 psi		2000		gpm

		Maximum influent pump size, RO/NF to 200 psi		2000		gpm				Maximum influent pump size, RO/NF to 200 psi		2000		gpm

		Maximum influent pump size, RO to 250 psi		2000		gpm				Maximum influent pump size, RO to 250 psi		2000		gpm

		Maximum influent pump size, RO to 300 psi		300		gpm				Maximum influent pump size, RO to 300 psi		300		gpm

		Maximum influent pump size, RO to 350 psi		350		gpm				Maximum influent pump size, RO to 350 psi		350		gpm

		Maximum influent pump size, RO to 500 psi		185		gpm				Maximum influent pump size, RO to 500 psi		185		gpm

		Feed water pump head (psi)		156		psi				Feed water pump head (psi)		129		psi

		Cost table for influent pumps		ro200						Cost table for influent pumps		ro150

		Choose Indicator for Influent pumps		3						Choose Indicator for Influent pumps		2

		Max size for this class		2000		gpm				Max size for this class		2000		gpm

		Feed pump water rating for sizing		74.7		gpm				Feed pump water rating for sizing		73.7		gpm

		Number of feed water pumps		2		units				Number of feed water pumps		2		units

		Feed water pump rating (gpm)		74.7		gpm				Feed water pump rating (gpm)		73.7		gpm

		Feed water pump rating (MGD)		0.11		MGD				Feed water pump rating (MGD)		0.11		MGD

		Feed water pump design horsepower		7.25		hp				Feed water pump design horsepower		5.90		hp

		Number of redundant influent pumps		0		units				Number of redundant influent pumps		0		units

		Total feed water pumps		2		units				Total feed water pumps		2		units





		Pump Costs from Lookup Tables

		Influent pump pressure		Class lookup

Ransom, Patrick E.: Internal Use
		Flow		Cost

		100 psi		ro100		24		$   2,618

		150 psi		ro150		20		$   3,028

		200 psi		ro200		20		$   3,442

		250 psi		ro250		20		$   3,442

		300 psi		ro300		26		$   5,440

		350 psi		ro350		21		$   5,440

		500 psi		ro500		33		$   16,287



		Stage 2 booster pumps pressure		Class lookup

Ransom, Patrick E.: Internal Use
		Flow		Cost

		100 psi		ro100		5		$   2,536

		150 psi		ro150		6		$   3,708

		200 psi		ro200		9		$   4,030

		250 psi		ro250		5		$   4,363

		300 psi		ro300		6		$   4,694

		350 psi		ro350		4		$   2,994

		500 psi		ro500		15		$   5,173



		Stage 3 booster pump pressure		Class lookup

Ransom, Patrick E.: Internal Use
		

Ransom, Patrick E.: Internal Use
		

Ransom, Patrick E.: Internal Use
		Flow		Cost

		100 psi		ro100		5		$   2,536

		150 psi		ro150		6		$   3,708

		200 psi		ro200		9		$   4,030

		250 psi		ro250		5		$   4,363

		300 psi		ro300		6		$   4,694

		350 psi		ro350		4		$   2,994

		500 psi		ro500		15		$   5,173





Feed Water



						Ion Concentrations (ppm)

				Water Name		Ca		Mg		Na		K		Ba		Sr		HCO3		Cl		SO4		F		SiO2		pH		GW/SW		SDI (15 min)		Approx TDS		TDS at 180 C		Min Flux		Max Flux

				High Qual GW		70.0		18.0		47.0		3.0		0.002		1.1		175.0		40.5		150.0		0.1		10.0		7.3		GW		1.1		514.7		427.2		16		20

				Mid Qual GW		68.0		50.0		300.0		0.0		0.040		0.3		250.0		60.0		707.0		1.0		20.0		7.6		GW		1.9		1456.3		1331.3		16		20

				Low Qual GW		119.0		100.0		1000.0		20.0		0.125		10.0		225.0		1550.0		520.0		2.0		20.0		8.0		GW		2.8		3566.1		3453.6		16		20

				High Qual SW		35.0		5.0		65.0		1.0		0.002		1.0		150.0		60.0		42.0		0.1		3.0		7.5		SW		2.1		362.1		287.1		12		17

				Mid Qual SW		110.0		40.0		202.0		7.0		0.070		1.0		125.0		350.0		280.0		0.3		5.0		7.9		SW		3.5		1120.4		1057.9		10		16

				Low Qual SW		275.0		25.0		589.0		3.0		0.050		1.0		125.0		900.0		673.0		0.3		5.0		8.2		SW		4.8		2596.4		2533.9		10		16

				Post MF		0.0		0.0		432.7		0.0		0.000		0.0		0.0		667.3		0.0		0.0		0.0		7.4		SW		2.5		1100.02		1100.0

				User Defined



				Temperature		285.93		K																										Ion passage coefficients

																								Ion		charge		absolute charge		molecular weight		meq/l weights		RO membranes		NF membranes

				Input concentrations, ppm						Input concentrations, meq/l				Ci*Zi^2										ion_names		ion_charge		ion_abs_charge		ion_mol_wt		ion_meq_weights		ion_conc_pol_coeffs_ro		ion_conc_pol_coeffs_nf

				Ca		68				Ca		3.39		0.0068										Ca		2		2		40.08		20.04		0.25		0.25

				Mg		50				Mg		4.11		0.0082										Mg		2		2		24.305		12.1525		0.25		0.25

				Na		300				Na		13.05		0.0130										Na		1		1		22.99		22.99		1		1

				K		0				K		0.00		0.0000										K		1		1		39.098		39.098		1.3		1.3

				Ba		0.04				Ba		0.00		0.0000										Ba		2		2		137.34		68.67		0.25		0.25

				Sr		0.3				Sr		0.01		0.0000										Sr		2		2		87.62		43.81		0.25		0.25

				HCO3		250				HCO3		4.10		0.0041										HCO3		-1		1		61.01		61.01		1		2

				CO3		0				CO3		0.00		0.0000										CO3		-2		2		60.01		30.005		0.25		0.25

				Cl		60				Cl		1.69		0.0017										Cl		-1		1		35.45		35.45		1		1

				SO4		707				SO4		14.72		0.0294										SO4		-2		2		96.06		48.03		0.25		0.1

				F		1				F		0.05		0.0001										F		-1		1		19		19		0.7		0.7

				SiO2		20				SiO2		0.37		0.0013										SiO2		2		2		60.08		54		0.75		0.75

				CO2		0				CO2		0.00		0.0000										CO2		-2		2		44.04		22.02		0		0

				Feed pH before acid pretreatment		7

				Water type

				SDI (15 min)		1.9





				Carbonate equilibrium calculations

				Ionic strength		0.032

				pK1		6.15

				pK2		10.05

				pKSo		8.71

				pKWater		13.0276

				Ion strength correction for pK1 and pK2		0.14

				pK1, corrected for ionic strength		6.08

				pK2, corrected for ionic strength		9.77

				K1 = 10^-pK1		8.38E-07

				K2 = 10^-pK2		1.71E-10

				[H+] = 10^-pH		1.00E-07



				Mole fraction HCO3		0.892

				Mole fraction CO3		0.002

				Mole fraction CO2		0.106



				HCO3, mol/l		0.00410

				CO3, mol/l		0.00001

				CO2, mol/l		0.00049



				Dissolved inorganic carbon in feed, mol/l		0.00459



				Feed concentrations, ppm, unbalanced						Feed concentrations, meq/l, unbalanced

				Ca		68				Ca		3.393

				Mg		50				Mg		4.114

				Na		300				Na		13.049

				K		0				K		0.000

				Ba		0.04				Ba		0.001

				Sr		0.3				Sr		0.007

				HCO3		250				HCO3		4.098

				CO3		0.42				CO3		0.014

				Cl		60				Cl		1.693

				SO4		707				SO4		14.720

				F		1				F		0.053

				SiO2		20				SiO2		0.370

				CO2		21.52				CO2		0.977



				Total cations		20.564

				Total anions		20.577

				Difference		-0.013

				Cation balance factor		1.00031

				Anion balance factor		0.99969



				Feed concentrations, meq/l, balanced						Feed concentrations, ppm, balanced

				Ca		3.394				Ca		68.02

				Mg		4.116				Mg		50.02

				Na		13.053				Na		300.09

				K		0.000				K		0.00

				Ba		0.001				Ba		0.04

				Sr		0.007				Sr		0.30

				HCO3		4.096				HCO3		249.92

				CO3		0.014				CO3		0.42

				Cl		1.692				Cl		59.98

				SO4		14.715				SO4		706.78

				F		0.053				F		1.00

				SiO2		0.370				SiO2		20.00

				CO2		0.977				CO2		21.52



				TDS of untreated feed		1456.6		ppm



				Saturation indices for untreated feed

				Langelier Saturation Index (CaCO3)

				[OH-] in untreated feed		9.38E-07

				Ion strength correction for HCO3		0.071

				Ion strength correction for CO3		0.285

				[Alk] of untreated feed		3.48E-03

				pAlk of untreated feed		2.46

				[Ca] of untreated feed		8.80E-04

				pCa of untreated feed		3.06

				pH_s of untreated feed		6.86

				LSI of untreated feed		0.14



				SiO2 saturation

				SiO2 saturation conc before pH correction		185.0		mg/l

				pH correction factor		1.00

				SiO2 saturation concentration		185.00		mg/l

				SiO2 saturation percentage		10.8%



				CaSO4 saturation

				KSP for CaSO4		1.41E-04

				Ion product [Ca]*[SO4]		1.25E-05

				CaSO4 saturation percentage		8.9%



				CaF2 saturation

				van't Hoff temperature correction for Ksp		0.72

				pKsp for CaF2 at 25 deg C		10.6

				Ksp for CaF2 at 25 deg C		2.51E-11

				Ksp for CaF2 at feed temperature		5.18E-11

				Ionic strength correction for Ca		0.514

				Ionic strength correction for F		0.852

				Ca, mol/L, corrected		8.73E-04		mol/L

				F, mol/L, corrected		4.48E-05		mol/L

				Ion product [Ca]*[F]^2		1.75E-12

				CaF2 saturation percentage		3.4%



				BaSO4 saturation

				KSP for BaSO4		4.05E-10

				Ion product [Ba]*[SO4]		2.14E-09

				BaSO4 saturation percentage		529.0%



				SrSO4 saturation

				KSP for SrSO4		9.95E-07

				Ion product [Sr]*[SO4]		2.52E-08

				SrSO4 saturation percentage		2.5%



				Treated Feed

				Acid for pretreatment

				[H+] after acid pretreatment		1.000E-07

				Mole fraction HCO3 in treated feed		0.892

				Mole fraction CO3 in treated feed		0.002

				Mole fraction CO2 in treated feed		0.106

				HCO3 in treated feed, meq/l		4.098		meq/l

				CO3 in treated feed, meq/l		0.014		meq/l

				CO2 in treated feed, meq/l		0.977		meq/l

				Alkalinity change in treated feed, meq/l		0.001		meq/l

				Cl addition for treated feed, meq/l		0		meq/l

				SO4 addition for treated feed, meq/l		-0.001		meq/l

				Cl addition for treated feed, mg/l		0		mg/l

				SO4 addition for treated feed, mg/l		-0.06		mg/l

				HCl addition for treated feed, mg/l		0		mg/l

				H2SO4 addition for treated feed, mg/l		0.00		mg/l



				Treated feed concentrations, meq/l								Treated feed concentrations, ppm, balanced						Ci*Zi

				Ca		3.39		meq/l				Ca		68.02		ppm		0.0068

				Mg		4.12		meq/l				Mg		50.02		ppm		0.0082

				Na		13.05		meq/l				Na		300.09		ppm		0.0131

				K		0.00		meq/l				K		0.00		ppm		0.0000

				Ba		0.00		meq/l				Ba		0.04		ppm		0.0000

				Sr		0.01		meq/l				Sr		0.30		ppm		0.0000

				HCO3		4.098		meq/l				HCO3		250.00		ppm		0.0041

				CO3		0.01		meq/l				CO3		0.42		ppm		0.0000

				Cl		1.69		meq/l				Cl		59.98		ppm		0.0017

				SO4		14.71		meq/l				SO4		706.72		ppm		0.0294

				F		0.05		meq/l				F		1.00		ppm		0.0001

				SiO2		0.37		meq/l				SiO2		20.00		ppm		0.0013

				CO2		0.98		meq/l				CO2		21.52		ppm		0.0020



				TDS of treated feed		1456.59		ppm

				Reference TDS		1500		ppm

				Viscosity at reference condition		8.95E-04		N s / m^2																 dViscNoTDS = 0.1 / (2.1482 * ((Temp - 8.435) + Sqr(8078.4 + (Temp - 8.435) ^ 2)) - 120#)

				Feed water viscosity		5.07E-04		N s / m^2																    Viscosity = dViscNoTDS * (1 + 0.0000014 * TDS + 0.00000000001174 * TDS ^ 2)

				Feed water viscosity, relative to reference		0.57



				Saturation indices for treated feed

				Treated feed ion strength		0.033



				Langelier Saturation Index (CaCO3)

				Ion strength correction for pK1 and pK2		0.145

				pK1, corrected for ionic strength		6.08

				pK2, corrected for ionic strength		9.76

				[OH-] in treated feed		9.38E-07

				Ion strength correction for HCO3		0.072

				Ion strength correction for CO3		0.289

				[Alk] of treated feed		3.48E-03

				pAlk of treated feed		2.46

				[Ca] of treated feed		8.73E-04

				pCa of treated feed		3.06

				pH_s of treated feed		6.86

				LSI of treated feed		0.14



				SiO2 saturation

				pH correction factor		1

				SiO2 saturation concentration		185		mg/l

				SiO2 saturation percentage		10.8%



				CaSO4 saturation

				KSP for CaSO4		1.43E-04

				Ion product [Ca]*[SO4]		1.25E-05

				CaSO4 saturation percentage		8.7%



				CaF2 saturation

				Ionic strength correction for Ca		0.510

				Ionic strength correction for F		0.850

				Ca, mol/L, corrected		8.66E-04		mol/L

				F, mol/L, corrected		4.47E-05		mol/L

				Ion product [Ca]*[F]^2		1.73E-12

				CaF2 saturation percentage		3.34%



				BaSO4 saturation

				KSP for BaSO4		4.13E-10

				Ion product [Ba]*[SO4]		2.14E-09

				BaSO4 saturation percentage		518.47%



				SrSO4 saturation

				KSP for SrSO4		1.02E-06

				Ion product [Sr]*[SO4]		2.52E-08

				SrSO4 saturation percentage		2.48%





RO NF Pretreatment

		RO Pretreatment										NF Pretreatment

		Maximum chemical storage tank size		30000		gal						Maximum chemical storage tank size		30000		gal

		Maximum chemical storage tank size excluding stainless steel		30000		gal						Maximum chemical storage tank size excluding stainless steel		30000		gal

		Maximum chemical metering pump size		360		gph						Maximum chemical metering pump size		360		gph

		Maximum chemical metering pump size excluding stainless steel		108		gph						Maximum chemical metering pump size excluding stainless steel		108		gph

		Concentrated strength of H2SO4 (% by weight)		78%								Concentrated strength of H2SO4 (% by weight)		78%

		Acid dose per day (at peak flow)		0.0		mg/L						Acid dose per day (at peak flow)		0.0		mg/L

		H2SO4 Specific Gravity		1.7								H2SO4 Specific Gravity		1.7

		Acid density		13.6		lbs/gal						Acid density		13.6		lbs/gal

		Antiscalant density		10.0		lbs/gal						Antiscalant density		10.0		lbs/gal

		Antiscalant dose in feed		4.2		mg/L						Antiscalant dose in feed		4.05		mg/L



		Acid used per day (at peak flow)		0.0		gal						Acid used per day (at peak flow)		0.0		gal

		Antiscalant used per day (at peak flow)		0.7		gal						Antiscalant used per day (at peak flow)		0.7		gal



		Pretreatment acid in storage		0		gal						Pretreatment acid in storage		0		gal

		Pretreatment acid in storage in pounds		0		lbs						Pretreatment acid in storage in pounds		0		lbs

		Number of acid tanks		0								Number of acid tanks		0

		Acid tank volume		0		gal						Acid tank volume		0		gal

		Antiscalant in storage		22		gal						Antiscalant in storage		21		gal

		Antiscalant in storage in pounds		223		lbs						Antiscalant in storage in pounds		212		lbs

		Number of antiscalant tanks		1								Number of antiscalant tanks		1

		Antiscalant tank volume		224		gal						Antiscalant tank volume		213		gal



		Number of acid metering pumps		0								Number of acid metering pumps		0

		Acid metering pump rating		0.00		gph						Acid metering pump rating		0.00		gph

		Number of antiscalant metering pumps		2								Number of antiscalant metering pumps		2

		Antiscalant metering pump rating		0.13		gph						Antiscalant metering pump rating		0.13		gph

																						Cartridge Filter Dimensions (for 5 micron filters for RO/NF)

		Maximum flow per cartridge filter		2.88		MGD						Maximum flow per cartridge filter		2.88		MGD						Flow needed (mgd)		Flow selected (mgd)		Length (in)		Width (in)		Length (ft)		Width (ft)		# elements

		Number of active cartridge filters		1								Number of active cartridge filters		1								0		0.05		15.0		15.0		1.25		1.25		1

		Number of redundant cartridge filters		1								Number of redundant cartridge filters		1								0.051		0.1		15.0		15.0		1.25		1.25		1

		Total number of cartridge filters		2								Total number of cartridge filters		2								0.101		0.2		18.0		18.0		1.5		1.5		1

		Flow per filter		0.11		MGD						Flow per filter		0.11		MGD						0.201		0.5		25.0		25.0		2.1		2.1		3

		Filter length		1.5		ft						Filter length		1.5		ft						0.501		1		32.0		32.0		2.7		2.7		5

		Filter width		1.5		ft						Filter width		1.5		ft						1.001		2		42.0		42.0		3.5		3.5		8

		Elements per filter		1								Elements per filter		1								2.001		5		93.0		22.0		7.7		1.8		20



		Sulfuric Acid Purchasing										Sulfuric Acid Purchasing

		Sulfuric acid stored		0		lbs						Sulfuric acid stored		0		lbs

		Quantity required for large quantity purchase		28428		lbs						Quantity required for large quantity purchase		28428		lbs

		Quantity required for mid quantity purchase		28428		lbs						Quantity required for mid quantity purchase		28428		lbs

		Quantity required for small quantity purchase		--		lbs						Quantity required for small quantity purchase		--		lbs

		Purchase Type		 Small Qty								Purchase Type		 Small Qty



		Secondary Containment for Acid Storage Tanks										Secondary Containment for Acid Storage Tanks

		Minimum volume required		0.0		ft^3						Minimum volume required		0.0		ft^3

		Footprint available		0.0		ft^2						Footprint available		2.0		ft^2

		Curb height required		0.0		ft						Curb height required		0.5		ft

		Curb thickness		0.0		ft						Curb thickness		0.5		ft

		Curb length (long side)		1.0		ft						Curb length (long side)		2.0		ft

		Curb length (short side)		2		ft						Curb length (short side)		2		ft

		Curb concrete volume		0		yd^3						Curb concrete volume		1		yd^3

		Chemical resistant coating required		0		gal						Chemical resistant coating required		1		gal

		Secondary Containment for Antiscalant Storage Tanks										Secondary Containment for Antiscalant Storage Tanks

		Minimum volume required		32.9		ft^3						Minimum volume required		31.3		ft^3

		Footprint available		8.9		ft^2						Footprint available		8.9		ft^2

		Curb height required		4.2		ft						Curb height required		4.0		ft

		Curb thickness		1		ft						Curb thickness		1		ft

		Curb length (long side)		4		ft						Curb length (long side)		5		ft

		Curb length (short side)		4		ft						Curb length (short side)		4		ft

		Curb concrete volume		3		yd^3						Curb concrete volume		3		yd^3

		Chemical resistant coating required		1		gal						Chemical resistant coating required		1		gal





RO NF Cleaning

		RO Cleaning										NF Cleaning

		Cleaning system capacity										Cleaning system capacity

		One system cleans how many vessels?		6		vessels						One system cleans how many vessels?		6		vessels

		Months between cleanings, based on SDI		12.4		months						Months between cleanings, based on SDI		12.4		months

		Offline fraction due to cleaning		0.5%								Offline fraction due to cleaning		0.5%

		Number of cleaning systems needed		1		systems						Number of cleaning systems needed		1		systems

		Number of separate cleaning chemicals used		2		chemicals		*Citric acid and NaOH				Number of separate cleaning chemicals used		2		chemicals



		Cleaning system component sizes										Cleaning system component sizes

		Pressure vessel inner diameter		4		inches						Pressure vessel inner diameter		4		inches

		Pressure vessel length		240		inches						Pressure vessel length		240		inches

		Volume per pressure vessel		13		gallons						Volume per pressure vessel		13		gallons

		Total volume in vessels to be cleaned		78		gallons						Total volume in vessels to be cleaned		78		gallons

		Estimated volume in pipes		4		gallons						Estimated volume in pipes		4		gallons

		Volume of cleaning solution makeup tanks		83		gallons						Volume of cleaning solution makeup tanks		83		gallons

		Number of tanks, all cleaning systems		2		tanks						Number of tanks, all cleaning systems		2		tanks

		Makeup tank diameter		1.8		ft						Makeup tank diameter		1.8		ft

		Makeup tank height		4		ft						Makeup tank height		4		ft



		High-circulation flow rate per PV		9		gpm/PV						High-circulation flow rate per PV		9		gpm/PV

		High-circulation flow rate		54		gpm						High-circulation flow rate		54		gpm



		Maximum cleaning pump size		30000		gph						Maximum cleaning pump size		30000		gph

		Maximum heater power		24		kW						Maximum heater power		24		kW

		Maximum flow for simplex basket screen		6000		gpm						Maximum flow for simplex basket screen		6000		gpm

		Total chemical pump flow in gph		3240		gph						Total chemical pump flow in gph		3240		gph

		Operating pumps for each chemical		1		pumps						Operating pumps for each chemical		1		pumps

		Operating pumps per cleaning system		2		pumps						Operating pumps per cleaning system		2		pumps

		Chemical pump design flow		54		gpm						Chemical pump design flow		54		gpm

		Chemical pump rating in gph		3240		gph						Chemical pump rating in gph		3240		gph

		Total number of pumps, all cleaning systems		3		units						Total number of pumps, all cleaning systems		3		units



		Temperature rise required		40		deg F						Temperature rise required		40		deg F

		Total immersion heater power required		2.0		kW		*5 hour cleaning time				Total immersion heater power required		2.0		kW

		Number of immersion heaters per tank		1		units/tank						Number of immersion heaters per tank		1		units/tank

		Number of immersion heaters		2		units						Number of immersion heaters		2		units

		Power of each immersion heater		2.0		kW						Power of each immersion heater		2.0		kW



		Use simplex screens?		TRUE								Use simplex screens?		TRUE								Prescreen Dimensions (for 500 micron screens for low-pressure membrane filtration)

		Number of operating security screens per system		2		screens/system						Number of operating security screens per system		2		screens/system						Flow needed (gpm)		Flow selected (gpm)		Length (in)		Width (in)		Length (ft)		Width (ft)		Rated hp

		Total number of security screens		3		units						Total number of security screens		3		units						0		30		5		5		0.42		0.42		0

		Security screen flow		54		gpm						Security screen flow		54		gpm						31		110		12		12		1.00		1.00		0

		Screen length		1.00		ft						Screen length		1.00		ft						111		400		16		16		1.33		1.33		0

		Screen width		1.00		ft						Screen width		1.00		ft						401		875		24		24		2.00		2.00		0.25

																						876		2500		36		36		3.00		3.00		0.25

		Maximum cleaning flow		0.08		mgd						Maximum cleaning flow		0.08		mgd						2501		6000		46		46		3.83		3.83		0.25

		Number of operating cartridge filters per system		2		units						Number of operating cartridge filters per system		2		units						6001		20000		66		66		5.50		5.50		0.33

		Number of cartridge filters per system		3		units						Number of cartridge filters per system		3		units

		Cartridge filter flow		0.08		mgd						Cartridge filter flow		0.08		mgd						Cartridge Filter Dimensions (for 5 micron filters for RO/NF)

		Filter length		1.25		ft						Filter length		1.25		ft						Flow needed (mgd)		Flow selected (mgd)		Length (in)		Width (in)		Length (ft)		Width (ft)		# elements

		Filter width		1.25		ft						Filter width		1.25		ft						0		0.05		15.0		15.0		1.25		1.25		1

		Elements per filter		1		elements/housing						Elements per filter		1		elements/housing						0.051		0.1		15.0		15.0		1.25		1.25		1

																						0.101		0.2		18.0		18.0		1.50		1.50		1

		Number of cleaning cycles per year		2.9		cycles/yr						Number of cleaning cycles per year		2.9		cycles/yr						0.201		0.5		25.0		25.0		2.08		2.08		3

																						0.501		1		32.0		32.0		2.67		2.67		5

		Citric acid used per cleaning cycle		13.3		lbs		*2% citric acid				Citric acid used per cleaning cycle		13.3		lbs						1.001		2		42.0		42.0		3.50		3.50		8

		Citric acid per year		38.6		lbs/yr						Citric acid per year		38.6		lbs/yr						2.001		5		93.0		22.0		7.75		1.83		20

		Citric acid stored		13.3		lbs						Citric acid stored		13.3		lbs

		Citric acid storage in cubic feet		0.13		cubic ft						Citric acid storage in cubic feet		0.13		cubic ft



		Number of acid tanks		0		tanks						Number of acid tanks		0		tanks

		Acid tank volume		0		gal						Acid tank volume		0		gal



		NaOH used per cleaning cycle		1.3		lbs		*0.1% NaOH				NaOH used per cleaning cycle		1.3		lbs

		NaOH per year		3.9		lbs/yr						NaOH per year		3.9		lbs/yr

		NaOH stored		1.3		lbs						NaOH stored		1.3		lbs

		NaOH storage in gallons		0.11		gal						NaOH storage in gallons		0.11		gal



		Number of caustic tanks		0		tanks						Number of caustic tanks		0		tanks

		Caustic tank volume		0		gal						Caustic tank volume		0		gal



		Sodium Hydroxide Purchasing										Sodium Hydroxide Purchasing

		Quantity required for large quantity purchase		25229		lbs						Quantity required for large quantity purchase		25229		lbs

		Quantity required for mid quantity purchase		12752		lbs						Quantity required for mid quantity purchase		12752		lbs

		Quantity required for small quantity purchase		--		lbs						Quantity required for small quantity purchase		--		lbs

		Purchase Type		 - Small Qty								Purchase Type		 - Small Qty



		Secondary Containment for Caustic Tanks										Secondary Containment for Caustic Tanks

		Minimum volume required		0.0		cubic feet						Minimum volume required		0.0		cubic feet

		Footprint available		0.0		square feet						Footprint available		0.0		square feet

		Curb height required		0.0		feet						Curb height required		0.0		feet

		Curb thickness		0.0		feet						Curb thickness		0.0		feet

		Curb length (long side)		0.0		feet						Curb length (long side)		0.0		feet

		Curb length (short side)		0		feet						Curb length (short side)		0		feet

		Curb concrete volume		0		cubic yards						Curb concrete volume		0		cubic yards

		Chemical resistant coating required		0		gallons						Chemical resistant coating required		0		gallons





RO NF Train Design

		RO Train Design										NF Train Design

		Flux guidance										Flux guidance

		Min flux for this SDI		16		gfd						Min flux for this SDI		16		gfd

		Max flux for this SDI		20		gfd						Max flux for this SDI		20		gfd



		Full System										Full System

		Total feed flow		120		gpm						Total feed flow		118		gpm

		Total permeate flow		86		gpm						Total permeate flow		86		gpm

		Design flux		15		gfd						Design flux		15		gfd

		Area required		8057		ft^2						Area required		8057		ft^2

		Area per element		80		ft^2						Area per element		80		ft^2

		Number of elements required		101		elements						Number of elements required		101		elements



		Membrane Diameter		4		in						Membrane Diameter		4		in

		Element Length		40		in						Element Length		40		in

		Element class		1								Element class		1

		Number of operating racks		2								Number of operating racks		2

		Total operating pressure vessels		18								Total operating pressure vessels		18

		Total operating number of elements		108								Total operating number of elements		108

		Number of PV per rack		9								Number of PV per rack		9

		Number of PV rows per rack		4								Number of PV rows per rack		4

		Number of PV columns per rack		3								Number of PV columns per rack		3

		Rack length		20.0		ft						Rack length		20.0		ft

		Rack width		4.0		ft						Rack width		4.0		ft

		Rack height		6.3		ft						Rack height		6.3		ft



		Number of stages, vessels, and elements in series										Number of stages, vessels, and elements in series

		Maximum recovery per element		0.15								Maximum recovery per element		0.15

		Average recovery per element, absolute		0.105								Average recovery per element, absolute		0.105

		Number of elements in series		11.5								Number of elements in series		11.8

		Minimum number of elements per vessel		6								Minimum number of elements per vessel		6

		Maximum number of elements per vessel		8								Maximum number of elements per vessel		8

		Number of stages		2								Number of stages		2

		Elements per vessel		6								Elements per vessel		6

		Area per vessel		480		ft^2						Area per vessel		480		ft^2

		Total number of elements in series		12								Total number of elements in series		12

		Average recovery per element		10.06%								Average recovery per element		10.34%

		Total number of pressure vessels before train split		17								Total number of pressure vessels before train split		17

		Total number of elements before train split		102								Total number of elements before train split		102



		Train Design										Train Design

		Maximum permeate flow per rack		0.5		MGD						Maximum permeate flow per rack		0.5		MGD

		Number of operating trains		2		trains						Number of operating trains		2		trains

		Pressure vessels per operating train		9		PVs/train						Pressure vessels per operating train		9		PVs/train

		Elements per operating train		54		elements/train						Elements per operating train		54		elements/
train



		Feed flow per train		59.8		gpm						Feed flow per train		59.0		gpm

		Permeate flow per train		43.1		gpm						Permeate flow per train		43.1		gpm



		Target staging ratio		1.9								Target staging ratio		1.9

		Average recovery per vessel		47%								Average recovery per vessel		48%



		Flow constraints										Flow constraints

		Per feed flow specification										Per feed flow specification

		Maximum feed flow per element specification		16		gpm						Maximum feed flow per element specification		16		gpm



		Maximum feed flow per element pressure drop										Maximum feed flow per element pressure drop

		Maximum pressure drop in element		10		psi						Maximum pressure drop in element		10		psi

		Delta P coefficient		0.25								Delta P coefficient		0.25

		Delta P exponent		1.4								Delta P exponent		1.4

		Maximum average flow based on pressure drop		17.1		gpm						Maximum average flow based on pressure drop		17.1		gpm

		Average permeate flow per element		0.8		gpm						Average permeate flow per element		0.8		gpm

		Maximum feed flow based on pressure drop		17.5		gpm						Maximum feed flow based on pressure drop		17.5		gpm



		Maximum feed flow per vessel pressure drop										Maximum feed flow per vessel pressure drop

		Maximum pressure drop in vessel		50		psi						Maximum pressure drop in vessel		50		psi

		Maximum average flow in vessel, based on pressure drop		14.99		gpm						Maximum average flow in vessel, based on pressure drop		15.0		gpm

		Maximum feed flow in vessel, based on pressure drop		20.27		gpm						Maximum feed flow in vessel, based on pressure drop		20.4		gpm



		Per minimum concentrate flow specification										Per minimum concentrate flow specification

		Minimum concentrate flow per element specification		3		gpm						Minimum concentrate flow per element specification		3		gpm

		Minimum feed flow, for average recovery per vessel		5.67		gpm						Minimum feed flow, for average recovery per vessel		5.8		gpm



		All constraints										All constraints

		Maximum feed flow per vessel		16.00		gpm						Maximum feed flow per vessel		16.00		gpm

		Minimum feed flow per vessel		5.67		gpm						Minimum feed flow per vessel		5.77		gpm



		Train assembly										Train assembly

		Target number of first-stage vessels		5.89		vessels						Target number of first-stage vessels		5.92		vessels

		Minimum number of first-stage vessels		4		vessels						Minimum number of first-stage vessels		4		vessels

		Maximum number of first-stage vessels		10		vessels						Maximum number of first-stage vessels		10		vessels

		Number of first-stage vessels per train		6		vessels						Number of first-stage vessels per train		6		vessels

		Feed flow per first-stage vessel		10.0		gpm						Feed flow per first-stage vessel		9.8		gpm

		Estimated concentrate flow per first-stage vessel		5.3		gpm						Estimated concentrate flow per first-stage vessel		5.1		gpm

		Estimated average flow per first-stage vessel		7.4		gpm						Estimated average flow per first-stage vessel		7.2		gpm

		Estimated permeate flow per first-stage vessel		4.7		gpm						Estimated permeate flow per first-stage vessel		4.7		gpm

		Estimated concentrate flow from first stage		31.6		gpm						Estimated concentrate flow from first stage		30.6		gpm



		Target number of second-stage vessels		3.1		vessels						Target number of second-stage vessels		3.1		vessels

		Minimum number of second-stage vessels		2		vessels						Minimum number of second-stage vessels		2		vessels

		Maximum number of second-stage vessels		5		vessels						Maximum number of second-stage vessels		5		vessels

		Number of second-stage vessels		3		vessels						Number of second-stage vessels		3		vessels

		Estimated feed flow per second-stage vessel		10.5		gpm						Estimated feed flow per second-stage vessel		10.2		gpm

		Estimated concentrate flow per second-stage vessel		5.6		gpm						Estimated concentrate flow per second-stage vessel		5.3		gpm

		Estimated average flow per second-stage vessel		7.8		gpm						Estimated average flow per second-stage vessel		7.5		gpm

		Estimated permeate flow per second-stage vessel		5.0		gpm						Estimated permeate flow per second-stage vessel		4.9		gpm

		Estimated concentrate flow from second stage		16.7		gpm						Estimated concentrate flow from second stage		15.9		gpm



		Target number of third-stage vessels		0		vessels						Target number of third-stage vessels		0		vessels

		Minimum number of third-stage vessels		0		vessels						Minimum number of third-stage vessels		0		vessels

		Maximum number of third-stage vessels		0		vessels						Maximum number of third-stage vessels		0		vessels

		Number of third-stage vessels		0		vessels						Number of third-stage vessels		0		vessels

		Estimated feed flow per third-stage vessel		0		gpm						Estimated feed flow per third-stage vessel		0		gpm

		Estimated concentrate flow per third-stage vessel		0		gpm						Estimated concentrate flow per third-stage vessel		0		gpm

		Estimated average flow per third-stage vessel		0		gpm						Estimated average flow per third-stage vessel		0		gpm

		Estimated permeate flow per third-stage vessel		0		gpm						Estimated permeate flow per third-stage vessel		0		gpm

		Estimated concentrate flow from third stage		0		gpm						Estimated concentrate flow from third stage		0		gpm



		Total number of vessels per train		9		vessels						Total number of vessels per train		9		vessels

		Membrane area per train		4320		ft^2						Membrane area per train		4320		ft^2

		Resulting total area, excluding redundancy		8640		ft^2						Resulting total area, excluding redundancy		8640		ft^2

		Resulting target flux		14.4		gfd						Resulting target flux		14.4		gfd



		Train configuration		6:3								Train configuration		6:3



		Pressure guess										Pressure guess										Treated feed, balanced		Conc (mg/L)		Conc (molality)		*Assuming dilute conc, molality ≈ molarity

		Feed osmotic pressure		9.6		psi		*Formula from DOW/
Filmtec				Feed osmotic pressure		9.6		psi						Ca		68.0		1.697E-03

		Concentrate osmotic pressure, 100% recovery		34.3		psi						Concentrate osmotic pressure, 100% recovery		35.6		psi						Mg		50.0		2.058E-03

		Average osmotic pressure in system		19.4		psi						Average osmotic pressure in system		19.9		psi						Na		300.1		1.305E-02

		Pressure drop coefficient		0.250								Pressure drop coefficient		0.250

		Pressure drop exponent		1.4								Pressure drop exponent		1.4

		Estimated pressure drop in stage 1		18.5		psi						Estimated pressure drop in stage 1		18.0		psi						K		0.0		0.000E+00

		Estimated pressure drop in stage 2		20.0		psi						Estimated pressure drop in stage 2		18.9		psi						Ba		0.0		2.913E-07

		Estimated pressure drop in stage 3		0		psi						Estimated pressure drop in stage 3		0		psi						Sr		0.3		3.425E-06

		Estimated pressure drop in system		38.6		psi						Estimated pressure drop in system		36.9		psi						HCO3		250.0		4.098E-03

		Temperature correction factor for feed temp		2900		Kelvins						Temperature correction factor for feed temp		2900		Kelvins						CO3		0.4		7.018E-06

		Temperature correction factor for A		66%								Temperature correction factor for A		66%								Cl		60.0		1.692E-03

		Water permeability base A value		0.24		gfd/psi						Water permeability base A value		0.3		gfd/psi

		Element A value before feed pressure correction		0.135		gfd/psi		*Assuming 85% fouling factor				Element A value before feed pressure correction		0.179		gfd/psi						SO4		706.7		7.357E-03

		First guess net driving pressure required		106.6		psi						First guess net driving pressure required		80.0		psi						F		1.0		5.262E-05

		Estimated feed pressure		145.3		psi						Estimated feed pressure		118.3		psi

		A correction coefficient with applied pressure		5.0E-04								A correction coefficient with applied pressure		5.0E-04

		Feed pressure correction factor for A		99.5%								Feed pressure correction factor for A		99.6%										Sum		3.00E-02		molal

		Estimated element A value		0.134		gfd/psi						Estimated element A value		0.179		gfd/psi

		Estimated net driving pressure required		107.2		psi						Estimated net driving pressure required		80.3		psi

		Estimated feed pressure		145.8		psi						Estimated feed pressure		118.6		psi

		Pressure vessels										Pressure vessels

		Required pressure rating for vessels		182		psi						Required pressure rating for vessels		148		psi

		Pressure rating for vessels		300		psi						Pressure rating for vessels		150		psi

		Base cost		$   318								Base cost		$   318

		Cost per element length		$78								Cost per element length		$   78								Pressure vessel ratings

		PV cost		$   783								PV cost		$   783								Rating needed (w/safety factor)		Rating selected

		Number of feed/concentrate Victaulic connectors		36								Number of feed/concentrate Victaulic connectors		36								0		150		psi

		Number of permeate Victaulic connectors		0								Number of permeate Victaulic connectors		0								150.1		300		psi

		Feed/concentrate connector size		1.0		in						Feed/concentrate connector size		1.0		in						300.1		450		psi

		Permeate connector size										Permeate connector size										450.1		600		psi

		Number of redundant trains		0		trains						Number of redundant trains		0		trains

		Total number of RO trains		2		trains						Total number of RO trains		2		trains

		Total racks		2		racks						Total racks		2		racks

		Total number of pressure vessels		18		units						Total number of pressure vessels		18		units

		Total number of elements		108		elements						Total number of elements		108		elements

		Total membrane area including redundancy		8,640		ft^2						Total membrane area including redundancy		8,640		ft^2



		Rack design										Rack design

		Number of PV rows per rack		4		rows						Number of PV rows per rack		4		rows

		Number of PV columns per rack		3		columns						Number of PV columns per rack		3		columns

		Total length of elements in a stage		20		ft						Total length of elements in a stage		20		ft

		Additional rack length		0		ft						Additional rack length		0		ft

		Rack length		20		ft						Rack length		20		ft

		Horizontal spacing between pressure vessels		1		ft						Horizontal spacing between pressure vessels		1		ft

		Additional rack width		0		ft						Additional rack width		0		ft

		Rack width		4.0		ft						Rack width		4.0		ft

		Vertical spacing between pressure vessels		1		ft						Vertical spacing between pressure vessels		1		ft

		Additional rack height		1		ft						Additional rack height		1		ft

		Rack height		6.3		ft						Rack height		6.3		ft



		Piping on rack										Piping on rack

		Weighted average feed flow per vessel		10		gpm						Weighted average feed flow per vessel		10		gpm

		Feed flow in one header		81		gpm						Feed flow in one header		80		gpm

		Feed header diameter		3		in						Feed header diameter		3		in

		Feed header total length per rack		36		lf						Feed header total length per rack		36		lf

		Weighted average permeate flow per vessel		4.8		gpm						Weighted average permeate flow per vessel		4.8		gpm

		Permeate flow in one header		38.3		gpm						Permeate flow in one header		38.3		gpm

		Permeate header diameter		2		in						Permeate header diameter		2		in

		Permeate header total length per rack		36		lf						Permeate header total length per rack		36		lf

		Weighted average concentrate flow per vessel		5.4		gpm						Weighted average concentrate flow per vessel		5.2		gpm

		Concentrate flow in one header		43.0		gpm						Concentrate flow in one header		41.4		gpm

		Concentrate header diameter		2.5		in						Concentrate header diameter		2.5		in

		Concentrate header total length per rack		36		lf						Concentrate header total length per rack		36		lf



		Feed piping length assumed		72.0		lf						Feed piping length assumed		72.0		lf

		Permeate piping length assumed		72.0		lf						Permeate piping length assumed		72.0		lf

		Concentrate piping length assumed		72.0		lf						Concentrate piping length assumed		72.0		lf

		Max elements for "short" pressure vessels		3		units						Max elements for "short" pressure vessels		3		units

		Does PV require fewer or more supports?		2		<--1 for fewer, 2 for more						Does PV require fewer or more supports?		2		<--1 for fewer, 2 for more

		Number of internal supports per pressure vessel		3		units						Number of internal supports per pressure vessel		3		units

		Number of vertical frame members along rack length		6		units						Number of vertical frame members along rack length		6		units

		Number of cross-braces		4		units						Number of cross-braces		4		units

		Horizontal distance for cross-braces		10.0		ft						Horizontal distance for cross-braces		10.0		ft

		Length for cross-braces		11.8		ft						Length for cross-braces		11.8		ft

		Total length of frame members per rack		229		linear feet						Total length of frame members per rack		229		linear feet

		Total length of frame members, all racks		459		linear feet						Total length of frame members, all racks		459		linear feet

		Number of supports required for "short" pressure vessel, 4" diameter		2		units						Number of supports required for "short" pressure vessel, 4" diameter		2		units

		Number of supports required for "long" pressure vessel, 4" diameter		3		units						Number of supports required for "long" pressure vessel, 4" diameter		3		units

		Number of elements for "short" pressure vessel, 4" diameter		3		units		max				Number of elements for "short" pressure vessel, 4" diameter		3		units		max

		Number of supports required for "short" pressure vessel, 8" diameter		2		units						Number of supports required for "short" pressure vessel, 8" diameter		2		units

		Number of supports required for "long" pressure vessel, 8" diameter		3		units						Number of supports required for "long" pressure vessel, 8" diameter		3		units

		Number of elements for "short" pressure vessel, 8" diameter		3		units		max				Number of elements for "short" pressure vessel, 8" diameter		3		units		max

		Number of supports required for "short" pressure vessel, 16-18" diameter		2		units						Number of supports required for "short" pressure vessel, 16-18" diameter		2		units

		Number of supports required for "long" pressure vessel, 16-18" diameter		3		units						Number of supports required for "long" pressure vessel, 16-18" diameter		3		units

		Number of elements for "short" pressure vessel, 16-18" diameter		2		units		max				Number of elements for "short" pressure vessel, 16-18" diameter		2		units		max





Membrane Specs



				Category		Parameter		Units		Use		Row identifier

saic: Internal use

				Basic information		Type

Jon Fetter: Nanofiltration, Low-Pressure RO, or Brackish Water RO.						long_type		Nanofiltration		Nanofiltration		Nanofiltration		Low Pressure RO		Low Pressure RO		Low Pressure RO		Brackish Water RO		Brackish Water RO		Brackish Water RO

						Size

Jon Fetter: 4", 8", or 16-18". The exact diameter for each size is indicated elsewhere in the table.						

saic: Internal use		size		4 inch		8 inch		16-18 inch		4 inch		8 inch		16-18 inch		4 inch		8 inch		16-18 inch

						Membrane type		(NF or RO)				type		NF		NF		NF		RO		RO		RO		RO		RO		RO

				Dimensions		Length

Jon Fetter: The physical length of the membrane element, in inches.		in				length		40		40		60		40		40		60		40		40		60

						Diameter

Jon Fetter: The physical diameter of the membrane element, in inches.		in				diameter		4		8		17		4		8		17		4		8		17

						Area

Jon Fetter: The area of the membrane wound into the element, in square feet.		ft^2				area		80		400		2800		80		400		2800		80		400		2800

						Volume		ft^3/element												0.29		1.16		7.88		0.29		1.16		7.88

						Weight		kg/element												2.3		11.3		76.5		2.7		11.8		79.9

				Water permeability		Base A value

Jon Fetter: The element's A value characterizes its permeability to water. For a given membrane area and net driving pressure, doubling A will double the water passage through a given element.

The "base" A value specified here is for a reference temperature (usually 25 C, but specified below), and for applied pressure and concentrate osmotic pressure near zero. The coefficients that follow are used to model the A dependence on each of these quantities.		gfd/psi				A_I		0.32		0.32		0.32		0.24		0.24		0.24		0.14		0.14		0.14

				A correction coeffs		With temperature, below ref temp

Jon Fetter: The A value of a membrane changes with temperature: in general, warmer temperatures lead to greater water passage. This coefficient characterizes the temperature dependence. The larger it is, the more sensitive A is to changes in water temperature.

For some membranes, we use two different temperature coefficients, one below the reference temperature and another above it.		Kelvins		correction = exp(coeff*(1/Tref-1/T))		A_T_coeff_lo		2900		2900		2900		2900		2900		2900		2900		2900		2900

						With temperature, above ref temp

Jon Fetter: Describes A's dependence on temperature, for high temperatures. See the comment on "With temperature, below ref temp" for a full discussion.		Kelvins				A_T_coeff_hi		2900		2900		2900		2900		2900		2900		2900		2900		2900

						With applied pressure

Jon Fetter: When the pressure on the feed side of the membrane increases, the material compresses, reducing the membrane's water permeability. 

The coefficient here characterizes the membrane's sensitivity to applied pressure. The larger the coefficient, the more sensitive A is to the applied pressure.		/psi		correction = 1-coeff*pressure; ranges from 0.004 for seawater type elements to 0.007 for low-pressure elements		A_P_coeff_I		5.0E-04		5.0E-04		5.0E-04		5.0E-04		5.0E-04		5.0E-04		5.0E-05		5.0E-05		5.0E-05

						With osmotic pressure

Jon Fetter: The water permeability of a membrane may change with the osmotic pressure (i.e., the concentration) of the water on the feed side of the membrane. More concentrated brines tend to lead to lower water permeability.

This coefficient characterizes the dependence of A on osmotic pressure. Larger values of the coefficient indicate a more sensitive dependence.		/psi		correction = 1-coeff*PI_avg		A_S_coeff_I		1.0E-04		1.0E-04		1.0E-04		3.0E-05		3.0E-05		3.0E-05		3.0E-05		3.0E-05		3.0E-05

				Salt permeability		Minimum B value

Jon Fetter: The B value describes the membrane's permeability to dissolved solids. The higher it is, the greater the transmission of salts. B varies with temperature and with the salinity of the feed water.

In general, B has an intermediate value for very low salinity. As the salinity increases, B decreases to a minimum value, then turns around and increases slowly. We model B by specifying its minimum value, the salinity at which it takes that value, and the rates of decrease (for low salinity) and increase (for higher salinity). We also specify a maximum value.

Note that the B values specified here are for Na and Cl ions. The passage rates for other ions are modified by ion-specific factors.		gfd		at salinity specified below		B_min_I		2.0		2.0		2.0		0.20		0.20		0.20		0.10		0.10		0.10



						Maximum B value

Jon Fetter: The maximum value that B may assume. See the comment on "Minimum B value" for a full discussion.		gfd		at high salinity		B_max_I		3.0		3.0		3.0		0.36		0.36		0.36		0.18		0.18		0.18

						Salinity for minimum B

Jon Fetter: The salinity at which B is a minimum. See the comment on "Minimum B value" for a full discussion.		ppm		corresponds to minimum B, above		sal_minB		500		500		500		500		500		500		500		500		500

				B correction coeffs		With temperature

Jon Fetter: The B value of a membrane changes with temperature: in general, warmer temperatures lead to greater solute passage. This coefficient characterizes the temperature dependence. The larger it is, the more sensitive B is to changes in water temperature.
		Kelvins		correction = exp(coeff*(1/Tref-1/T))		B_T_coeff		2700		2700		2700		2700		2700		2700		2700		2700		2700

						For salinity, below minimum

Jon Fetter: As salinity increases from zero, B typically decreases from some intermediate value to a minimum, then starts to increase. This coefficient characterizes the decrease in B for low salinities: the larger the coefficient, the higher the rate of decrease.

See the comment on "Minimum B value" for a full discussion of the B parameter and its salinity dependence.		/ppm		correction = 1-coeff*(TDS-TDSminB)		B_S_coeff_lo		5.0E-04		5.0E-04		5.0E-04		8.0E-04		8.0E-04		8.0E-04		8.0E-04		8.0E-04		8.0E-04

						For salinity, above minimum

Jon Fetter: As salinity increases, B declines to a minimum, then starts to increase again. This coefficient specifies the rate of increase.

See the comment on "Minimum B value" for a full discussion of the B parameter and its salinity dependence.		/ppm		correction = 1+coeff*(TDS-TDSminB)		B_S_coeff_hi		1.7E-05		1.7E-05		1.7E-05		2.7E-05		2.7E-05		2.7E-05		1.6E-05		1.6E-05		1.6E-05

						Concentration polarization coefficient

Jon Fetter: "Concentration polarization" describes the important effect whereby the concentration of solute on the feed side of the membrane increases near the membrane surface. The concentration polarization typically increases with water recovery.

This coefficient describes the dependence of concentration polarization on recovery. A larger value for the coefficient indicates a greater concentration polarization for a given recovery.				beta = exp(coeff*recovery)		beta_coeff		0.9		0.9		0.5		0.9		0.9		0.5		0.9		0.9		0.5

				Head loss		Delta-P coefficient

Jon Fetter: As water flows through a membrane element, it experiences a head loss that increases according to the flow rate. In general, the dependence on flow follows a power law.

We specify the coefficient and exponent for the power law. A larger coefficient indicates larger head loss at a given flow. A larger exponent indicates a stronger dependence on flow.

The head loss also has a slight dependence on the viscosity of the feed water, which in turn depends on its TDS.		psi/gpm^exp		deltaP = coeff * (avg flow)^exponent * sqrt(viscosity/ref. viscosity)		dP_coeff_I		0.25		0.017		0.0025		0.25		0.017		0.0025		0.25		0.017		0.0025

						Delta-P exponent

Jon Fetter: Characterizes the relationship between the flow rate through an element and the head loss in the element. See the comment on "Delta-P coefficient" for a full discussion.						dP_exp		1.4		1.4		1.45		1.4		1.4		1.45		1.4		1.4		1.45

				Reference conditions		Reference temperature

Jon Fetter: Indicates the temperature at which A and B are specified.		deg C		for reference A, B, and viscosity		ref_temp_I		25		25		25		25		25		25		25		25		25

						Reference feed TDS

Jon Fetter: Indicates the TDS at which the delta-P coefficient is specified. This quantity is used to correct the head loss in a membrane element for viscosity. The effect of viscosity is generally small.		ppm		for reference viscosity		ref_tds		1000		1000		1000		1500		1500		1500		2000		2000		2000

				Membrane element limits		Maximum feed pressure

Jon Fetter: Indicates the maximum feed pressure at which this element can operate, according to its spec sheet.		psi				max_P_feed_I		400		400		400		500		500		500		600		600		600

						Maximum recovery

Jon Fetter: Indicates the maximum permissible recovery specified for this membrane element.						max_recovery		15%		17%		27%		15%		17%		27%		15%		17%		27%

						Maximum feed flow

Jon Fetter: Indicates the maximum feed flow specified for this membrane element.		gpm				max_feed_flow_I		16		75		525		16		75		525		16		75		75

						Minimum concentrate flow

Jon Fetter: Indicates the minimum permissible flow on the feed side of the element. Some elements specify a minimum feed flow, rather than a minimum concentrate flow. To be conservative, we enter this minimum feed flow here.		gpm				min_conc_flow_I		3		12		84		3		12		84		3		12		12

						Maximum feed SDI

Jon Fetter: Specifies the maximum silt density index permissible for feed water into this membrane element. Elements with wider feed spacing may permit larger feed SDI's.		(15 min)				max_feed_SDI		5		5		5		5		5		5		5		5		5

						Minimum feed pH

Jon Fetter: Specifies the minimum operating pH specified for this membrane element. This pH applies to continuous operation; it may be possible to clean elements at a lower pH.		s.u.				min_feed_pH		3		3		3		3		3		3		3		3		3

						Maximum temperature

Jon Fetter: Specifies the maximum operating temperature specified for this membrane element.		deg C				max_temp		45		45		45		45		45		45		45		45		45

						Maximum pressure drop per element

Jon Fetter: The head loss in a membrane element indicates the physical stress on the element.

The maximum pressure drop specified for one element indicates how much stress may be placed on each element in a vessel.		psi				max_deltaP_el_I		10		10		15		10		10		15		10		10		15

						Maximum pressure drop per vessel

Jon Fetter: The head loss in a membrane element indicates the physical stress on the element.

The maximum pressure drop specified for a pressure vessel indicates how much total stress may be placed on all the elements in a vessel.		psi				max_deltaP_ves_I		50		50		60		50		50		60		50		50		60

						Min number of elements								6		6		4		6		6		4		6		6		4

						Max number of elements								8		8		5		8		8		5		8		8		5







RO NF Liquid Waste

		RO Residuals										NF Residuals

		Membrane reject										Membrane reject

		Design reject flow		33.5		gpm						Design reject flow		31.8		gpm

		Average reject flow		16.7		gpm						Average reject flow		15.9		gpm



		Spent cleaning solution and flushing liquid										Spent cleaning solution and flushing liquid

		Flush flow rate		10.8		gpm						Flush flow rate		10.8		gpm

		Single event volume		328		gallons						Single event volume		328		gallons

		Design solution flow		10.8		gpm						Design solution flow		10.8		gpm

		Average solution flow		0.00		gpm						Average solution flow		0.00		gpm



		Combined reject plus cleaning solution										Combined reject plus cleaning solution

		Flow equalization?				<--0 = no, otherwise yes						Flow equalization?				<--0 = no, otherwise yes

		Maximum/Design flow into holding system		44.3		gpm						Maximum/Design flow into holding system		42.6		gpm

		Average flow into holding system		16.7		gpm						Average flow into holding system		15.9		gpm

		Holding capacity		48550		gallons						Holding capacity		46191		gallons

		Annual residuals discharge		8801508		gallons						Annual residuals discharge		8370952		gallons



		Spent Cartridge Filters										Spent Cartridge Filters

		Replacement/disposal frequency		4.0		times per year						Replacement/disposal frequency		4.0		times per year

		Disposal weight (total per event)		0.024		tons		*16 lbs below 0.201 mgd, 24 lbs above				Disposal weight (total per event)		0.024		tons



		Spent Membrane Elements										Spent Membrane Elements

		Replacement/disposal frequency		0.20		times per year						Replacement/disposal frequency		0.20		times per year

		Weight per element		10		lbs/element						Weight per element		10		lbs/element

		Disposal weight (total per event)		0.51		tons						Disposal weight (total per event)		0.51		tons



		Capital Items										Capital Items

		Holding system (for flow equalization)										Holding system (for flow equalization)

		Number of holding tanks		1		units						Number of holding tanks		1		units

		Holding tank volume		48550		gal						Holding tank volume		46191		gal

		Maximum holding tank size		282094		gal						Maximum holding tank size		282094		gal

		Holding tank diameter		14.9		ft						Holding tank diameter		14.7		ft

		Holding tank height		37		ft						Holding tank height		37		ft



		Pumps										Pumps

		Maximum pump size		10000		gpm						Maximum pump size		10000		gpm

		Number of pumps		2		units						Number of pumps		2		units

		Pump design rating		26.7		gpm						Pump design rating		25.7		gpm



		Piping										Piping

		Pipe length		140		ft						Pipe length		140		ft

		Pipe diameter		2.5		inches						Pipe diameter		2.5		inches

		Valves and instrumentation										Valves and instrumentation

		Residuals valve size		2.5		inches						Residuals valve size		2.5		inches

		Number of manual valves for residuals line		3		valves						Number of manual valves for residuals line		3		valves

		Number of check valves for residuals line		2		valves						Number of check valves for residuals line		2		valves

		Total high/low alarms		1		units						Total high/low alarms		1		units

		Residuals flow meter size		2.5		inches						Residuals flow meter size		2.5		inches

		O&M Items										O&M Items

		Pumps										Pumps

		Residuals pump operating horsepower		0.65		hp						Residuals pump operating horsepower		0.62		hp

		POTW Discharge Fees										POTW Discharge Fees

		Annual POTW base fee		$   211								Annual POTW base fee		$   211

		Annual POTW volume fee		$   40,052								Annual POTW volume fee		$   38,093

		Total annual POTW discharge fee		$   40,264								Total annual POTW discharge fee		$   38,305

		Liquid Hazardous Waste Disposal										Liquid Hazardous Waste Disposal

		Disposal		$   26,857,035		$/year						Disposal		$   25,543,232		$/year

		Disposal frequency		181		times per year						Disposal frequency		181		times per year

		Shipments per year		1632		times per year						Shipments per year		1450		times per year

		Transportation		$   11,308,253		$/year						Transportation		$   10,755,071		$/year

		Total annual liquid hazardous waste disposal fee		$   38,165,288		$/year						Total annual liquid hazardous waste disposal fee		$   36,298,303		$/year



		Spent Cartridge Filter Disposal Fees										Spent Cartridge Filter Disposal Fees

		Disposal		$   25.79		$/year						Disposal		$   25.79		$/year

		Transportation		$   34.69		$/year						Transportation		$   34.69		$/year

		Total annual spent media diposal fee		$   60.48		$/year						Total annual spent media diposal fee		$   60.48		$/year



		Spent Membrane Element Disposal Fees										Spent Membrane Element Disposal Fees

		Disposal		$   27.40		$/year						Disposal		$   27.40		$/year

		Shipments per year		0.20								Shipments per year		0.20

		Transportation unit cost		$   1.04		$/ton-mile						Transportation unit cost		$   1.04		$/ton-mile

		Transportation minimum charge per shipment		$   3,132.43		$/shipment						Transportation minimum charge per shipment		$   3,132.43		$/shipment

		Transportation mileage		347.5		miles						Transportation mileage		347.5		miles

		Transportation		$   626.49		$/year						Transportation		$   626.49		$/year

		Total annual spent media diposal fee		$   653.88		$/year						Total annual spent media diposal fee		$   361.40		$/year





Hauling

				Hauling Distance (mi)

				GAC																IX

						Selected Disposal		Incineration		RCRA Landfill		PFAS Landfill		Thermal Regen		Fresh Media						Selected Disposal		Incineration		RCRA Landfill		PFAS Landfill		Fresh Media

				FRCC		661		939		661		2479		1016		654				FRCC		661		939		661		2479		118

				NPCC		358		560		358		2619		631		528				NPCC		358		560		358		2619		343

				MRO		597		579		597		1363		1040		911				MRO		597		579		597		1363		489

				RFC		252		283		252		2071		368		248				RFC		252		283		252		2071		285

				SERC		284		340		284		2030		570		317				SERC		284		340		284		2030		378

				SPP		136		548		136		1126		1086		766				SPP		136		548		136		1126		712

				TRE		196		212		196		1397		1367		568				TRE		196		212		196		1397		457

				WECC		297		518		297		592		658		748				WECC		297		518		297		592		644

				AVG		348		497		348		1710		842		592				AVG		348		497		348		1710		428



				Selected		348										592				Selected		348								428



				Membranes														Concentrate

						Selected Disposal		Incineration		RCRA Landfill		PFAS Landfill		Virgin Membrane						Selected Disposal		Incineration		Deep Well Injection

				FRCC		661		939		661		2479		1382				FRCC		939		939		952

				NPCC		358		560		358		2619		200				NPCC		560		560		623

				MRO		597		579		597		1363		194				MRO		579		579		946

				RFC		252		283		252		2071		581				RFC		283		283		308

				SERC		284		340		284		2030		827				SERC		340		340		452

				SPP		136		548		136		1126		771				SPP		548		548		608

				TRE		196		212		196		1397		1373				TRE		212		212		201

				WECC		297		518		297		592		647				WECC		518		518		1694

				AVG		348		497		348		1710		747				AVG		497		497		723



				Selected		348								747				Selected		497





Cost Data

		Cost Data		(Taken from EPA WBS for GAC and AER)



				Discount rate		0-5 years		0.04

						6-25 years		0.03

						> 25 years		0.02

				Escalation rate				0.0241





		bls118		Alarms (High/Low Pressure Alarms, Level Switch/Alarms, Low Alarms)

		43						Unit Cost		Useful Life (large)		Useful Life (small)

		alarm_cost_cl		0		0		593		15		14



		BCI		Backfill and Compaction

		3						Avg. Unit Cost (per cy)		Useful Life (large)		Useful Life (small)

		backfill_cost_cl		0		0		14.41		N/A		N/A



		BCI		Concrete for Basins

		3						Avg. Unit Cost (per cy)		Useful Life (large)		Useful Life (small)

		conc_basin_cost_cl		0		0		601.27		40		37

		BCI		Concrete Pad

		3						Avg. Unit Cost (per cy)		Useful Life (large)		Useful Life (small)

		conc_pad_cost_cl		0		0		647.97		40		37



		bls1074		Backwash Distributors for Concrete GAC Contactors

		24		Size Needed (cell length)		Size Selected (cell length)		Avg. Unit Cost		Useful Life(large)		Useful Life (small)

		cont_top_cost_cl		0		8		41,969		40		37

				9		10		44,371		40		37

				11		12		46,773		40		37

				13		14		58,656		40		37

				15		16		61,942		40		37

				17		18		79,261		40		37

				19		20		83,559		40		37

				21		22		93,546		40		37

				23		24		96,327		40		37

				25		26		119,081		40		37

				27		28		137,537		40		37

				29		30		142,847		40		37

				31		contact vendor		contact vendor		40		37

		BCI		Excavation

		3						Avg. Unit Cost (per cy)		Useful Life (large)		Useful Life (small)

		excavate_cost_cl		0		0		31.07		N/A		N/A



		bls07210606		Fiberglass Pressure Vessels - Plastic Internals

		16		Size needed (gal)		Size selected (gal)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		fg_pv_cost_cl		0		187		4,262		25		20

				188		264		5,458		25		20

				265		345		7,392		25		20

				346		463		9,164		25		20

				464		900		17,070		25		20

				901		contact vendor		contact vendor		25		20

		bls1399		Granular Activated Carbon - Material and Delivery Cost

		45		Quantity Needed (lb)		Quantity Selected (lb)		Avg. Unit Cost ($/lb)		Useful Life(large)		Useful Life (small)

		gac_cost_cl		0		1000		2.00		N/A		N/A

				2000		21000		1.77		N/A		N/A

				40000		40000		1.65		N/A		N/A







		bls118		Head Loss Sensor

		43						Unit Cost		Useful Life (large)		Useful Life (small)

		headloss_cost_cl		0		0		2,121		15		14

		CCI		Metalwork

		2				Units		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		metal_cost_cl		Aluminum Railing		lf		36.00		40		35

				Aluminum Stairs		riser		541.43		40		35

				Checkered Plate Platform		sf		47.42		40		35

				Grating		sf		44.40		40		35

		CPI		Off-site GAC Regeneration

		5		Quantity Needed (lb)		Quantity Selected (lb)		Avg. Unit Cost ($/lb)		Useful Life(large)		Useful Life (small)

		off_regen_cost_cl		0		1000		1.22		N/A		N/A

				2000		21000		1.11		N/A		N/A

				40000		40000		1.00		N/A		N/A

		bls118		pH Meters/Controllers

		43						Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pH_meter_cost_cl		0		0		2,632		15		14







		bls114		Portable Mixers

		29		Size needed (hp)		Size selected (hp)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		port_mix_cost_cl		0		1		2,064		25		20

				1.1		contact vendor		contact vendor		25		20





		bls1149		PVC Check Valves

		35		Size needed (in. diam)		Size selected (in. diam)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pp_chv_cost_cl		0		0.5		80		25		20

				0.6		0.75		87		25		20

				0.76		1		104		25		20

				1.1		1.5		159		25		20

				1.51		2		208		25		20

				2.1		2.5		848		25		20

				2.6		3		513		25		20

				3.1		4		709		25		20

				4.1		6		1,462		25		20

				6.1		8		2,163		25		20

				8.1		10		3,223		25		20

				10.1		12		4,519		25		20

				12.1		contact vendor		contact vendor		25		20

		bls1149		Polypropylene/PVC Manual Valves

		35		Size needed (in. diam)		Size selected (in. diam)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pp_man_cost_cl		0		0.5		123		25		20

				0.6		0.75		136		25		20

				0.76		1		153		25		20

				1.1		1.5		325		25		20

				1.6		2		330		25		20

				2.1		3		358		25		20

				3.1		4		471		25		20

				4.1		6		556		25		20

				6.1		8		1,129		25		20

				8.1		10		1,892		25		20

				10.1		12		2,446		25		20

				12.1		14		7,399		25		20

				14.1		16		11,868		25		20

				16.1		18		15,277		25		20

				18.1		20		17,021		25		20

				20.1		24		24,298		25		20

				24.1		contact vendor		contact vendor		25		20

		bls072106033		PVC Piping

		15		Size needed (in. diam)		Size selected (in. diam)		Avg. Unit Cost ($/lf)		Useful Life (large)		Useful Life (small)

		pvc_pipe_cost_cl		0		0.5		3		22		17

				0.6		0.75		4		22		17

				0.76		1		6		22		17

				1.1		1.5		9		22		17

				1.6		2		2		22		17

				2.1		2.5		3		22		17

				2.6		3		5		22		17

				3.1		4		8		22		17

				4.1		6		11		22		17

				6.1		8		16		22		17

				8.1		10		24		22		17

				10.1		12		31		22		17

				12.1		14		23		22		17

				14.1		16		29		22		17

				16.1		18		36		22		17

				18.1		20		44		22		17

				20.1		24		60		22		17

				24.1		30		104		22		17

				30.1		36		147		22		17

				36.1		42		197		22		17

				42.1		48		247		22		17

				48.1		contact vendor		contact vendor		22		17

		bls1173		Standby Generators for Standby Power Calculations

		40		Size needed (kW)		Size selected (kW)		Avg. Unit Cost ($/kW)		Useful Life (large)		Useful Life (small)

		std_gen_cost_cl		0		30		512.61

				31		50		515.09

				51		125		300.84

				126		150		315.68

				151		175		298.86

				176		200		281.54

				201		250		238.49

				251		300		211.92

				301		350		204.35

				351		400		217.22

				401		500		215.68

				501		750		223.20

				751		1000		209.00

		bls118		Temperature Meter

		43						Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		temp_meter_cost_cl		0		0		581		15		14

		bls118		Turbidimeter

		43						Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		turbidimeter_cost_cl		0		0		5,118		15		14





		BCI		Low Quality, No Heating or Cooling

		3		Size needed (sf)		Avg. Unit Cost		Size selected (sf)		Useful Life (large)		Useful Life (small)

		bldg_lo_cost_cl		0		90.90		500		40		37

				500.1		80.18		1000		40		37

				1000.1		75.10		2000		40		37

				2000.1		72.77		3000		40		37

				3000.1		69.32		4000		40		37

				4000.1		66.19		5000		40		37

				5000.1		64.49		7500		40		37

				7500.1		64.08		8000		40		37

				8000.1		61.57		10000		40		37

				10000.1		62.12		12000		40		37

				12000.1		59.96		15000		40		37

				15000.1		58.92		18000		40		37

				18000.1		57.58		20000		40		37

				20000.1		58.62		24000		40		37

				24000.1		56.77		25000		40		37

				25000.1		56.34		30000		40		37

				30000.1		56.42		36000		40		37

				36000.1		54.92		42000		40		37

				42000.1		54.72		48000		40		37

				48000.1		54.27		50000		40		37

				50000.1		54.29		54000		40		37

				54000.1		54.45		60000		40		37

				60000.1		52.50		100000		40		37

				100000.1		51.01		200000		40		37

				200000.1				contact vendor





				Building maintenance (labor and materials)		building_matl_rate_cl		$   5.79		/sf/yr

				Energy - ASCC				$   0.19		/kwh

				Energy - FRCC				$   0.14		/kwh

				Energy - NPCC				$   0.16		/kwh

				Energy - MRO				$   0.09		/kwh

				Energy - RFC				$   0.12		/kwh

				Energy - SERC				$   0.10		/kwh

				Energy - SPP				$   0.08		/kwh

				Energy - TRE				$   0.09		/kwh

				Energy - WECC				$   0.11		/kwh

				Energy - HICC				$   0.25		/kwh

				Energy - Weight AVG				$   0.12		/kwh

				Energy cost		energy_cost_cl		$   0.12		/kwh

				Non-Hazardous Landfill				$   53.72		/ton				POTW discharge base rate (average)		POTW_base_cost_avg_cl		$   15.66		/month

				Non-Hazardous Incineration				$   64.43		/ton				POTW discharge base rate (typical)		POTW_base_cost_typ_cl		$   17.62		/month

				Non-Hazardous hauling				$   0.52		/ton-mile				POTW discharge volume rate (average)		POTW_vol_cost_avg_cl		$   4.42		/1,000 gallons

														POTW discharge volume rate (typical)		POTW_vol_cost_typ_cl		$   4.55		/1,000 gallons

				Hazardous waste disposal		haz_disposal_cost_cl		$   268.60		/ton

				Hazardous waste minimum charge per shipment		haz_trans_min_cost_cl		$   3,132.43		/shipment

				Hazardous waste hauling		haz_transportation_cost_cl		$   1.04		/ton-mile



				Liquid hazardous waste disposal		lhaz_disposal_cost_cl		$   3.05		/gal

				Liquid hazardous waste minimum charge per shipment		lhaz_trans_min_cost_cl		$   3,132.43		/shipment

				Liquid hazardous waste hauling		lhaz_transportation_cost_cl		$   0.003		/gal-mile



		5



		ECI		Labor Costs						Inf. Adj. Rates

		4		Design Flow Needed (mgd)		Design Flow (mgd)		Ave WTP Operators		Technical Rate (Loaded)		Managerial Rate (Loaded)		Clerical Rate (Loaded)

		labor_table_cl		0		0.03		1		31.12		44.12		29.72

				0.031		0.124		1		31.12		44.12		29.72

				0.1241		0.305		1.2		31.12		44.12		29.72

				0.3051		0.74		1.2		31.12		44.12		29.72

				0.741		2.152		1.6		33.21		50.46		29.72

				2.1521		7.365		2.8		35.05		56.21		38.38

				7.3651		22.614		3.8		36.59		65.59		38.38

				22.6141		75.07		7.8		42.76		70.07		38.38



				Land Costs

		CPI		Land Costs

		5		System Size  greater than (MGD)		Assumed Population		Unit Cost ($/acre)

		land_cost_cl		0		25-100		22,071

				0.031		101-500		22,047

				0.1241		501-1,000		16,524

				0.3051		1,001-3,300		19,718

				0.741		3,301-10,000		36,189

				2.1521		10,001-50,000		46,532

				7.3651		50,001-100,000		52,022

				22.6141		100,001-1,000,000		111,428

		bls07210606		HDPE Backwash Tanks 

		16		Size Needed (gal)		Size Selected (gal)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		hdpe_bwt_cost_cl		0		300		1,700		25		20

				301		550		1,501		25		20

				551		850		1,992		25		20

				851		905		3,433		25		20

				906		1000		1,978		25		20

				1001		1050		3,894		25		20

				1051		1200		2,203		25		20

				1201		1500		2,418		25		20

				1501		2000		2,689		25		20

				2001		2500		3,807		25		20

				2501		3000		4,072		25		20

				3001		4200		5,652		25		20

				4201		5200		8,327		25		20

				5201		6500		9,370		25		20

				6501		8000		12,242		25		20

				8001		10000		7,764		25		20

				10001		12000		12,509		25		20

				12001		15000		17,317		25		20

				15001		contact vendor		contact vendor		25		20



		bls1141		Centrifugal Pumps (Backwash)

		30		Size needed (gpm)		Size selected (gpm)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		back_pump_cost_cl		0		10		5,569		20		17

				11		30		5,796		20		17

				31		50		6,608		20		17

				51		55		7,768		20		17

				56		75		8,244		20		17

				76		100		8,244		20		17

				101		120		10,543		20		17

				121		125		8,886		20		17

				126		140		10,543		20		17

				141		200		9,861		20		17

				201		250		10,404		20		17

				251		300		10,951		20		17

				301		500		14,818		20		17

				501		750		15,245		20		17

				751		1000		17,479		20		17

				1001		1500		20,907		20		17

				1501		2000		31,038		20		17

				2001		3000		35,661		20		17

				3001		3500		40,615		20		17

				3501		4000		42,600		20		17

				4001		6000		88,269		20		17

				6001		10000		79,061		20		17

				10001		contact vendor		contact vendor		20		17

		bls066		Strong Base Anion Exchange Resins

		12		Resin Type		Units		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		sba_res_cost_cl		Strong base polystyrenic gel-type Type I		cf		148		N/A		N/A

				Strong base polystyrenic gel-type Type II		cf		173		N/A		N/A

				Strong base polystyrenic macroporous Type I		cf		207		N/A		N/A

				Strong base polystyrenic macroporous Type II		cf		221		N/A		N/A

				Strong base polyacrylic		cf		245		N/A		N/A

				PFAS-specific		cf		300		N/A		N/A



				Discount Rate		Years		Rate

				0		5		0.04

				6		25		0.03

				26		75		0.02

				Escalation Rate for Labor		Rate

						0.0241





				Carbon Steel Pressure Vessels - Stainless Steel Internals

				Size needed (gal)		Size selected (gal)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

				0		180		14,195		35		30

				181		300		17,221		35		30

				301		650		20,641		35		30

				651		750		22,793		35		30

				751		880		25,297		35		30

				881		950		27,376		35		30

				951		1400		37,238		35		30

				1401		1700		41,788		35		30

				1701		2000		40,440		35		30

				2001		2900		50,393		35		30

				2901		4300		54,965		35		30

				4301		4700		61,648		35		30

				4701		6800		62,881		35		30

				6801		17000		198,842		35		30

				17001		27100		260,763		35		30

				27101		contact vendor		contact vendor		35		30





				Carbon Steel Pressure Vessels - Plastic Internals

				Size needed (gal)		Size selected (gal)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

				0		180		12,226		35		30

				181		300		12,252		35		30

				301		650		12,656		35		30

				651		750		13,581		35		30

				751		880		14,487		35		30

				881		950		15,706		35		30

				951		1400		20,732		35		30

				1401		1700		22,181		35		30

				1701		2000		26,495		35		30

				2001		2900		27,643		35		30

				2901		4300		36,007		35		30

				4301		4700		36,623		35		30

				4701		6800		45,721		35		30

				6801		17000		103,845		35		30

				17001		27100		169,140		35		30

				27101		contact vendor		contact vendor		35		30

		bls11		Membrane Elements - NF/RO

		26		Element Selected		Element for Cost Est		Avg. Unit Cost ($/sf)		Useful Life (large)		Useful Life (small)

		nfro_element_cost_cl		4 inch NF		4 inch NF		3.58		N/A		N/A

				8 inch NF		8 inch NF		1.80		N/A		N/A

				16-18 inch NF		16.18 inch NF		1.17		N/A		N/A

				4 inch Low Pressure RO		4 inch Low Pressure RO		2.76		N/A		N/A

				8 inch Low Pressure RO		8 inch Low Pressure RO		1.47		N/A		N/A

				16-18 inch Low Pressure RO		16-18 inch Low Pressure RO		1.14		N/A		N/A

				4 inch Brackish Water RO		4 inch Brackish Water RO		2.64		N/A		N/A

				8 inch Brackish Water RO		8 inch Brackish Water RO		1.51		N/A		N/A

				16-18 inch Brackish Water RO		16-18 inch Brackish Water RO		1.13		N/A		N/A

		bls11		Cartridge Filter Systems (for pretreatment)

		26		Size Needed (mgd)		Size Selected (mgd)		Avg. Unit Cost		Useful Life(large)		Useful Life (small)

		cart_cost_cl		0		0.216		5019.8		35		30

				0.217		0.648		16918.0		35		30

				0.649		1.08		31230.7		35		30

				1.081		1.728		43264.4		35		30

				1.729		2.304		43352.7		35		30

				2.305		2.88		49371.1		35		30

				2.881		contact vendor		contact vendor		35		30

		bls11		Replacement Cartridge Filters for Reverse Osmosis

		26		Size Needed (mgd)		Size Selected (mgd)		Avg. Unit Cost		Useful Life(large)		Useful Life (small)

		cart_replace_cost_ro_cl		0		0.05		181.72		N/A		N/A

				0.051		0.144		181.72		N/A		N/A

				0.145		0.2		204.67		N/A		N/A

				0.201		0.5		285.26		N/A		N/A

				0.501		1		285.26		N/A		N/A

				1.001		2		285.26		N/A		N/A

				2.001		5		285.26		N/A		N/A

				5.001		contact vendor		contact vendor		N/A		N/A

		bls061		Chemical Costs

		11		Chemical		Units		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

				Antiscalant - Basic		lb		1.84

				Citric Acid (food grade)		lb		1.12		N/A		N/A

				Hydrochloric Acid		lb		0.33		N/A		N/A

				Sodium Hydroxide - Large Qty		lb		0.13		N/A		N/A

				Sodium Hydroxide - Mid Qty		lb		0.21		N/A		N/A

				Sodium Hydroxide - Small Qty		lb		0.30		N/A		N/A

				Sulfuric Acid - Large Qty		lb		0.11		N/A		N/A

				Sulfuric Acid - Small Qty		lb		0.31		N/A		N/A

		bls1141		Chemical Pumps (non-metering, for regeneration chemicals, etc.)

		30		Size needed (gph)		Size selected (gph)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		chem_pump_cost_cl		0		300		1159.3676575803		20		17

				300.01		600		1185.6202002923		20		17

				600.01		1020		1847.7676664716		20		17

				1020.01		1200		1515.9646960844		20		17

				1200.01		1500		1964.4456340803		20		17

				1500.01		11400		6527.3153861967		20		17

				11400.01		14400		6800.050135482		20		17

				14400.01		30000		21575.6918454309		20		17

				30000.01		contact vendor		contact vendor		20		17

		bls061		Chemical Resistant Coating for Concrete

		11						Avg. Unit Cost (per gal)		Useful Life (large)		Useful Life (small)

		conc_coating_cost_cl		0		0		257.025315405		10		10

		bls118		Conductivity Meters

		43						Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		conduct_meter_cost_cl		0		0		1615.8991512851		15		14

		bls106+A276:F311		Heat Tracing for Storage Tanks

		22		Size Needed (gal)		Size Selected (gal)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		cst_heat_cost_cl		0		40		1438.4821336095		10		7

				41		60		1438.4821336095		10		7

				61		80		1438.4821336095		10		7

				81		120		1438.4821336095		10		7

				121		140		1438.4821336095		10		7

				141		175		1438.4821336095		10		7

				176		200		1438.4821336095		10		7

				201		250		1438.4821336095		10		7

				251		300		1438.4821336095		10		7

				301		400		1656.4339720352		10		7

				401		550		1831.3270326256		10		7

				551		625		1656.4339720352		10		7

				626		700		1684.0766442258		10		7

				701		850		1748.9306059037		10		7

				851		950		1748.9306059037		10		7

				951		1000		1723.8579085856		10		7

				1001		1100		1748.9306059037		10		7

				1101		1200		1748.9306059037		10		7

				1201		1500		1807.4054893837		10		7

				1501		1850		1807.4054893837		10		7

				1851		2000		1807.4054893837		10		7

				2001		2050		1807.4054893837		10		7

				2051		2400		2040.2418436043		10		7

				2401		2500		2145.134575188		10		7

				2501		2900		2067.8845157949		10		7

				2901		3000		2067.8845157949		10		7

				3001		4000		2067.8845157949		10		7

				4001		4100		2067.8845157949		10		7

				4101		4200		2067.8845157949		10		7

				4201		5000		2758.9513205593		10		7

				5001		5200		2038.2392900906		10		7

				5201		5500		2313.4790264112		10		7

				5501		5600		2313.4790264112		10		7

				5601		6500		2396.4070429829		10		7

				6501		6510		2396.4070429829		10		7

				6511		7300		2477.2087001554		10		7

				7301		8000		2671.193804854		10		7

				8001		8400		2710.045054376		10		7

				8401		10000		2710.045054376		10		7

				10001		10500		3246.9508026929		10		7

				10501		12000		2805.7312273433		10		7

				12001		contact vendor		contact vendor		10		7

		bls106		Insulation for Storage Tanks

		22		Size Needed (gal)		Size Selected (gal)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		cst_insul_cost_cl		0		40		185		10		7

				41		60		237		10		7

				61		80		285		10		7

				81		120		371		10		7

				121		140		408		10		7

				141		175		451		10		7

				176		200		497		10		7

				201		250		587		10		7

				251		300		710		10		7

				301		500		821		10		7

				501		550		1111		10		7

				551		625		1055		10		7

				626		700		1055		10		7

				701		850		1393		10		7

				851		950		1420		10		7

				951		1000		1400		10		7

				1001		1100		1481		10		7

				1101		1200		1642		10		7

				1201		1500		1995		10		7

				1501		1850		2281		10		7

				1851		2000		2281		10		7

				2001		2050		2615		10		7

				2051		2400		2603		10		7

				2401		2500		2906		10		7

				2501		2900		2947		10		7

				2901		3000		2947		10		7

				3001		4000		3569		10		7

				4001		4100		3675		10		7

				4101		4200		3760		10		7

				4201		5000		4822		10		7

				5001		5200		4026		10		7

				5201		5500		3885		10		7

				5501		5600		4584		10		7

				5601		6500		5070		10		7

				6501		6510		4279		10		7

				6511		7300		5628		10		7

				7301		8000		5548		10		7

				8001		8400		5936		10		7

				8401		10000		6601		10		7

				10001		10500		6459		10		7

				10501		12000		7333		10		7

				12001		contact vendor		contact vendor		10		7

		bls118		Magnetic Flow Meters

		43		Size needed (in. diam)		Size selected (in. diam)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		mag_fm_cost_cl		0		0.75		5267		15		14

				0.76		1		3737		15		14

				1.1		1.5		3831		15		14

				1.6		2		4209		15		14

				2.1		2.5		4106		15		14

				2.6		3		4481		15		14

				3.1		4		4714		15		14

				4.1		6		7747		15		14

				6.1		8		9979		15		14

				8.1		10		12077		15		14

				10.1		12		14358		15		14

				12.1		14		17614		15		14

				14.1		16		21512		15		14

				16.1		18		25120		15		14

				18.1		20		28272		15		14

				20.1		contact vendor		contact vendor		15		14

		bls07210606		Plastic (XLPE) Chemical Storage Tanks

		16		Size Needed (gal)		Size Selected (gal)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pl_cst_cost_cl		0		60		605.7194418678		10		7

				61		65		486.0789135367		10		7

				66		100		1588.8009497742		10		7

				101		125		1464.8625221609		10		7

				126		130		1384.6122834746		10		7

				131		150		1550.307835924		10		7

				151		200		1611.8284618334		10		7

				201		205		1943.4417245479		10		7

				206		220		1464.9308784119		10		7

				221		230		1538.4138482481		10		7

				231		250		1763.9211203317		10		7

				251		300		2053.34148711		10		7

				301		310		1774.2429142342		10		7

				311		325		2003.1679988683		10		7

				326		330		1724.6846322517		10		7

				331		450		1678.5441628196		10		7

				451		500		2302.2265970391		10		7

				501		525		1943.4246354851		10		7

				526		540		2994.4190838338		10		7

				541		550		1825.037409293		10		7

				551		600		1917.9617277379		10		7

				601		750		1660.4267767158		10		7

				751		825		1771.1889580916		10		7

				826		850		2506.9718255121		10		7

				851		1000		2109.4915229988		10		7

				1001		1025		2075.2781412442		10		7

				1026		1050		3624.4354460159		10		7

				1051		1200		2995.68090245		10		7

				1201		1500		2885.2946879219		10		7

				1501		1600		2652.3579621612		10		7

				1601		2000		3312.142314354		10		7

				2001		2400		3595.2751884948		10		7

				2401		2500		4071.9612940847		10		7

				2501		2550		6543.5891984648		10		7

				2551		3000		4798.1025149119		10		7

				3001		4200		7675.413581941		10		7

				4201		5200		10973.1232146369		10		7

				5201		5300		12610.6993978467		10		7

				5301		6500		14059.5467982744		10		7

				6501		6600		14183.3403461278		10		7

				6601		contact vendor		contact vendor		10		7

		bls106		Teflon Immersion Heaters

		22		Size needed (kW)		Size selected (kW)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		ptfe_imm_htr_cost_cl		0		0.5		633.3386060345		15		14

				0.51		1		760.2627396325		15		14

				1.1		2		1003.8545111842		15		14

				2.1		3		1303.3441839972		15		14

				3.1		4		1469.4261527514		15		14

				4.1		5		1671.8087900181		15		14

				5.1		6		1911.041550921		15		14

				6.1		8		2212.4115812688		15		14

				8.1		9		2478.2257600498		15		14

				9.1		10		2498.7387513384		15		14

				10.1		12		2848.1006342218		15		14

				12.1		15		3443.618412568		15		14

				15.1		18		3866.2715039095		15		14

				18.1		24		5319.2750535162		15		14

				24.1		contact vendor		contact vendor		15		14

		bls1074		Pressure Vessel Connectors - Painted

		24		Size needed (in. diam)		Size selected (in. diam)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pv_conn_paint_cost_cl		0		0.75		41.322492734		25		20

				0.76		1		41.5873805079		25		20

				1.01		1.25		48.7393504042		25		20

				1.26		1.5		55.8913203005		25		20

				1.51		2		51.5311618365		25		20

				2.01		2.5		59.7176660087		25		20

				2.51		3		66.3072487291		25		20

				3.01		4		95.3711630586		25		20

				4.01		contact vendor

		bls1074		Steel Beams for Pressure Vessel Rack

		24		Size needed (in. diam)		Size selected (in. diam)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pv_rack_member_cost_cl		0		0		33.1645089057		25		20

		bls07210606		16-18 inch RO/NF Pressure Vessels - Base

		16		Size needed (psi)		Size selected (psi)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pv1618_base_cost_cl		0		150		contact vendor		22		17

				150.1		300		7760.2979182368		22		17

				300.1		contact vendor		contact vendor		22		17

		bls07210606		16-18 inch RO/NF Pressure Vessels - Per Element

		16		Size needed (psi)		Size selected (psi)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pv1618_element_cost_cl		0		150		contact vendor		22		17

				150.1		300		410.8639632562		22		17

				300.1		contact vendor		contact vendor		22		17

		bls07210606		4 inch RO/NF Pressure Vessels - Base

		16		Size needed (psi)		Size selected (psi)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pv4_base_cost_cl		0		300		317.863367927		22		17

				300.1		600		382.1258457718		22		17

				600.1		contact vendor		contact vendor		22		17

		bls07210606		4 inch RO/NF Pressure Vessels - Per Element

		16		Size needed (psi)		Size selected (psi)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pv4_element_cost_cl		0		300		77.5392533432		22		17

				300.1		600		70.029386793		22		17

				600.1		contact vendor		contact vendor		22		17

		bls07210606		8 inch RO/NF Pressure Vessels - Base

		16		Size needed (psi)		Size selected (psi)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pv8_base_cost_cl		0		150		796.8711225675		22		17

				150.1		300		791.6342374486		22		17

				300.1		450		859.893555208		22		17

				450.1		contact vendor		contact vendor		22		17

		bls07210606		8 inch RO/NF Pressure Vessels - Per Element

		16		Size needed (psi)		Size selected (psi)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		pv8_element_cost_cl		0		150		81.1058506768		22		17

				150.1		300		81.1006333566		22		17

				300.1		450		92.1159800613		22		17

				450.1		contact vendor		contact vendor		22		17

		bls1141		300 PSI Feed Water Pumps for Reverse Osmosis

		30		Size needed in (gpm)		Size Selected (gpm)		Avg. Unit Cost		Useful Life(large)		Useful Life (small)

		ro300_pump_cost_cl		0		6		4694.2767630982		20		17

				6.1		7.8		2993.5059528742		20		17

				7.9		26		5439.6446934826		20		17

				26.1		40		7902.4325459381		20		17

				40.1		62		9518.4513123844		20		17

				62.1		80		37583.7310829045		20		17

				80.1		120		23175.8458306296		20		17

				120.1		300		28835.2631577232		20		17

				300.1		Contact Vendor		contact vendor		20		17

		bls1141		350 PSI Feed Water Pumps for Reverse Osmosis

		30		Size needed in (gpm)		Size Selected (gpm)		Avg. Unit Cost		Useful Life(large)		Useful Life (small)

		ro350_pump_cost_cl		0		4		2993.5059528742		20		17

				4.1		14		5005.4870845474		20		17

				14.1		21		5439.6446934826		20		17

				21.1		71		25832.0195206935		20		17

				71.1		160		24151.7399250504		20		17

				160.1		350		34555.116496142		20		17

				350.1		Contact Vendor		contact vendor		20		17

		bls1141		500 PSI Feed Water Pumps for Reverse Osmosis

		30		Size needed in (gpm)		Size Selected (gpm)		Avg. Unit Cost		Useful Life(large)		Useful Life (small)

		ro500_pump_cost_cl		0		15		5173.2589039294		20		17

				15.1		33		16287.1814123064		20		17

				33.1		75		17083.5515955122		20		17

				75.1		115		21718.4081935551		20		17

				115.1		185		30860.0512985095		20		17

				185.1		Contact Vendor		contact vendor		20		17

		bls1149		Simplex Basket Strainer Prescreens for Microfiltration and Ultrafiltration

		35		Size needed (gpm)		Size selected (gpm)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		simplex_prescreen_cost_cl		0		30		2267.0794599169		35		30

				31		38		1974.2156547369		35		30

				39		50		4645.6294120399		35		30

				51		110		3037.9775714356		35		30

				111		153		3586.0512639867		35		30

				154		180		7899.6716918174		35		30

				181		300		7899.6716918174		35		30

				301		400		5858.1475472427		35		30

				401		875		14407.7562513723		35		30

				876		881		9698.2273461686		35		30

				882		1200		18746.4792910755		35		30

				1201		2500		34241.9187185872		35		30

				2501		3100		38890.5505468407		35		30

				3101		6000		46638.2702605966		35		30

				6001		contact vendor		contact vendor		35		30

		bls10170674		Stainless Steel Piping

		21		Size needed (in. diam)		Size selected (in. diam)		Avg. Unit Cost ($/lf)		Useful Life (large)		Useful Life (small)

		ss_pipe_cost_cl		0		0.5		19.5410958904		45		40

				0.6		0.75		25.1242661448		45		40

				0.76		1		28.3811154599		45		40

				1.1		1.25		33.4990215264		45		40

				1.26		1.5		42.3390410959		45		40

				1.6		2		60.4843444227		45		40

				2.1		2.5		78.6296477495		45		40

				2.6		3		95.8444227006		45		40

				3.1		4		115.385518591		45		40

				4.1		6		207.5078277886		45		40

				6.1		8		302.4217221135		45		40

				8.1		10		423.3904109589		45		40

				10.1		12		539.7064579256		45		40

				12.1		16		167.9395117855		45		40

				16.1		36		1097.6578735822		45		40

				36.1		48		1676.4091311126		45		40

				48.1		contact vendor		contact vendor		45		40

		bls1072		Steel Backwash Tanks

		23		Size needed (gal)		Size selected (gal)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

		st_bwt_cost_cl		0		14309		39868.8273121758		35		30

				14310		24000		82656.2151089476		35		30

				24001		43000		95129.2730970152		35		30

				43001		130000		217219.852188626		35		30

				130001		135182		108734.640355401		35		30

				135183		256000		322598.932401503		35		30

				256001		282094		167945.294803707		35		30

				282095		contact vendor		contact vendor		35		30

				Stainless Steel Pressure Vessels

				Size needed (gal)		Size selected (gal)		Avg. Unit Cost		Useful Life (large)		Useful Life (small)

				0		180		16,998		35		30

				181		300		19,707		35		30

				301		650		23,282		35		30

				651		750		26,556		35		30

				751		880		30,179		35		30

				881		950		31,076		35		30

				951		1400		49,623		35		30

				1401		1700		50,314		35		30

				1701		2000		50,954		35		30

				2001		2900		73,261		35		30

				2901		4300		78,312		35		30

				4301		4700		89,522		35		30

				4701		6800		87,163		35		30

				6801		17000		261,886		35		30

				17001		27100		401,505		35		30

				27101		contact vendor		contact vendor

























































GAC Grav Costs

		Direct Capital Cost Details

				Item		Design Quanitity				Design Size				Size used in estimate				Unit Cost		Total Cost		Useful Life





				GAC Gravity Contactors

				Concrete		2		units		21		cy		21		cy		$   601		$   1,203		40

				Internals (Underdrain/Backwash System)		2		units		6		ft		6		ft		$   41,969		$   83,938		40

				Aluminum Railing		42		lf		NA				NA				$   36		$   1,512.20		35

				Aluminum Stairs		30		risers		NA				NA				$   541		$   16,242.80		35

				Excavation		263		cy		NA				NA				$   31		$   8,159		NA

				Backfill and Compaction		216		cy		NA				NA				$   14		$   3,112		NA

				Tanks

				Residuals Holding Tanks/Basins

				Plastic/HDPE Tanks		1		units		3,059		gal		3,059		gal		$   4,072		$   4,072.20		20

				Piping

				Process Piping

				PVC		52		lf		3		in. diam		3		in. diam		$   4.63		$   241		17

				Backwash Piping

				PVC		65		lf		6		in. diam		6		in. diam		$   11.47		$   746		17

				Inlet and Outlet Piping

				PVC		52		lf		3		in. diam		3		in. diam		$   4.63		$   241		17

				Residuals Piping

				PVC		66		lf		0.5		in. diam		0.5		in. diam		$   2.89		$   191		17

				Valves

				Manual

				Process - Polypropylene/PVC		4		units		3		in. diam		3		in. diam		$   358		$   1,433.51		20

				Residuals - Polypropylene/PVC		3		units		0.5		in. diam		0.5		in. diam		$   123		$   369.42		20

				Check Valves

				Residuals - Polypropylene/PVC		2		units		0.5		in. diam		0.5		in. diam		$   80		$   159.71		20

				Pumps

				Residuals		2		units		2		gpm		2		gpm		$   5,569		$   11,138.78		17

				Instrumentation

				Flow Meters		2		units		3		in. diam						$   4,481		$   8,962.68		14

				Level Switches/Alarms (for vessels)		2		units		NA				NA				$   593		$   1,186.00		14

				Turbidity meters		2		units		NA				NA				$   5,118		$   10,235.54		14

				Head loss sensors		0		units		NA				NA								14

				Sampling Ports

				Stainless Steel		5		units		NA				NA				$   50		$   250		30

				Media

				Initial GAC Charge		10,800		lbs		NA				NA				$   2.00		$   21,600

				Building Structures

				Building

				Low Quality		1		units		650		sf		650		sf		$   80.18		$   52,116		40

				Concrete Pad		1		units		13		cy		13		cy		$   647.97		$   8,424		40





		Annual Operating and Maintenance Cost Details

				Item		Quantity				Unit Cost				Total Cost ($/yr)		Guidance

				Labor

				Manager 1		59		hrs/yr		$   44.12		/hr		$   2,609

				Clerical 1		59		hrs/yr		$   29.72		/hr		$   1,757

				Operator 1		591		hrs/yr		$   31.12		/hr		$   18,403		Includes labor for regular operations, maintenance, regeneration, etc.

				Manager 2		ERROR:#DIV/0!		hrs/yr		$   44.12		/hr		ERROR:#DIV/0!

				Clerical 2		ERROR:#DIV/0!		hrs/yr		$   29.72		/hr		ERROR:#DIV/0!

				Operator 2		ERROR:#DIV/0!		hrs/yr		$   31.12		/hr		ERROR:#DIV/0!

				Manager 3		ERROR:#DIV/0!		hrs/yr		$   44.12		/hr		ERROR:#DIV/0!

				Clerical 3		ERROR:#DIV/0!		hrs/yr		$   29.72		/hr		ERROR:#DIV/0!

				Operator 3		ERROR:#DIV/0!		hrs/yr		$   31.12		/hr		ERROR:#DIV/0!

				Materials

				Materials for residuals pumps		calculated as a percentage of capital								$   111

				Materials for GAC contactors		calculated as a percentage of capital								$   1,029

				Facility maintenance (materials and labor)		650		sf		$   5.79		/sf/yr		$   3,761

				Energy

				Process pumping energy		1.25		Mwh/yr		$   0.12		/kWh		$   152

				Energy for backwash pumps		0.01		Mwh/yr		$   0.12		/kWh		$   1

				Energy for residuals pumps		0.07		Mwh/yr		$   0.12		/kwh		$   8

				Energy for lighting		0.38		Mwh/yr		$   0.12		/kwh		$   47

				Energy for ventilation		1.04		Mwh/yr		$   0.12		/kwh		$   126

				Residuals Discharge/Disposal

				Residuals Discharge/Disposal		318,964		gal/yr						$   1,663

				Spent media disposal 1		NA				NA				$   1,129

				Spent media disposal 2										ERROR:#DIV/0!

				Spent media disposal 3										ERROR:#DIV/0!

				Fresh media hauling 1		800		ton-mile/yr		$   0.52		/ton-mile		$   416

				Fresh media hauling 2		ERROR:#DIV/0!		ton-mile/yr		$   0.52		/ton-mile		ERROR:#DIV/0!

				Fresh media hauling 3		ERROR:#DIV/0!		ton-mile/yr		$   0.52		/ton-mile		ERROR:#DIV/0!























































































GAC Grav LCC



		Year		0		7		10		14		17		20		21		28		30		34		35		40		Total

		Capital Costs																								Salvage

		Concrete		$   1,203																						0		$   - 0

		Internals 		$   83,938																						0		$   - 0

		Aluminum Railing		$   1,512																				756		-587		$   169

		Aluminum Stairs		$   16,243																				8122		-6305		$   1,817

		Excavation		$   8,159																								$   - 0

		Backfill and Compaction		$   3,112																								$   - 0

		Plastic/HDPE Tanks		$   4,072										2255												0		$   2,255

		Process PVC Piping		$   241								146										123				-71		$   198

		Backwash PVC Piping		$   746								451										380				-219		$   613

		In Out PVC Piping		$   241								146										123				-71		$   198

		Residuals PVC Piping		$   191								116										97				-56		$   157

		Process PVC Manual Valve		$   1,434										794												0		$   794

		Residuals PVC Manual Valve		$   369										205												0		$   205

		Residuals PVC Check Valve		$   160										88												0		$   88

		Residuals Pump		$   11,139								6739										5681				-3264		$   9,156

		Flow Meters		$   8,963						5925								5148								-580		$   10,493

		Level Switches/Alarms		$   1,186						784								681								-77		$   1,389

		Turbidity meters		$   10,236						6767								5879								-662		$   11,984

		SS Sampling Ports		$   250																138						-75		$   63

		Building		$   52,116																						0		$   - 0

		Concrete Pad		$   8,424																						0		$   - 0

		Indirect Capital Costs		$   96,270

		Capital Total:		$   310,204																				Replacement/Salvage Costs:				$   39,577



		O&M Costs 1												Total																				O&M Costs 2																O&M Costs 3

		GAC												$   135,841																				GAC												ERROR:#DIV/0!				GAC												ERROR:#DIV/0!

		Manager Labor		14835		60575		113411		15341		53709		$   119,772																				Manager Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				Manager Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Clerical Labor		9995		40809		76405		10335		36184		$   80,689																				Clerical Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				Clerical Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Operator Labor		104658		427336		800076		108226		378900		$   844,944																				Operator Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				Operator Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Facility maintenance		21391		87341		163523		22120		77441		$   172,693																				Facility maintenance		21391		87341		163523		22120		77441		$   172,693				Facility maintenance (materials and labor)												$   172,693

		Process pumping energy												$   7,135																				Process pumping energy												$   7,135				Process pumping energy												$   7,135

		Energy for backwash pumps												$   50																				Energy for backwash pumps												$   50				Energy for backwash pumps												$   50

		Energy for residuals pumps												$   381																				Energy for residuals pumps												$   381				Energy for residuals pumps												$   381

		Energy for lighting												$   2,192																				Energy for lighting												$   2,192				Energy for lighting												$   2,192

		Energy for ventilation												$   5,924																				Energy for ventilation												$   5,924				Energy for ventilation												$   5,924

		Materials for residuals pumps												$   2,802																				Materials for residuals pumps												$   2,802				Materials for residuals pumps												$   2,802

		Materials for GAC contactors												$   25,884																				Materials for GAC contactors												$   25,884				Materials for GAC contactors												$   25,884

		Fresh Media Hauling												$   10,459																				Fresh Media Hauling												ERROR:#DIV/0!				Fresh Media Hauling												ERROR:#DIV/0!

		Spent media disposal												$   28,410																				Spent media disposal												ERROR:#DIV/0!				Spent media disposal												ERROR:#DIV/0!

		Discharge fee												$   41,832																				POTW discharge fee												$   41,832				POTW discharge fee												$   41,832

		Miscellaneous Allowance												$   147,901																				Miscellaneous Allowance												ERROR:#DIV/0!				Miscellaneous Allowance												ERROR:#DIV/0!

												O&M Total:		$   1,666,487																														O&M Total:		ERROR:#DIV/0!														O&M Total:		ERROR:#DIV/0!



												Lifetime Total:		$   1,976,690																														Lifetime Total:		ERROR:#DIV/0!														Lifetime Total:		ERROR:#DIV/0!







		Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		Total

		Materials for residuals pumps		111		103		99		95		92		93		91		88		85		83		80		78		76		74		71		69		67		65		64		62		60		58		56		55		53		67		65		64		63		61		60		59		58		57		56		55		54		52		51		50		2802

		Materials for GAC contactors		1029		951		915		880		846		862		837		812		789		766		743		722		701		680		660		641		623		604		587		570		553		537		521		506		491		615		603		591		579		568		557		546		535		525		515		504		495		485		475		466		25884

		POTW discharge fee		1663		1537		1478		1421		1367		1393		1352		1313		1274		1237		1201		1166		1132		1099		1067		1036		1006		977		948		921		894		868		843		818		794		994		974		955		936		918		900		882		865		848		832		815		799		784		768		753		41832

		GAC 1		5400		4993		4801		4616		4438		4522		4391		4263		4139		4018		3901		3787		3677		3570		3466		3365		3267		3172		3080		2990		2903		2818		2736		2656		2579		3227		3164		3102		3041		2981		2923		2865		2809		2754		2700		2647		2595		2544		2495		2446		135841

		Fresh Media Hauling 1		416		384		370		355		342		348		338		328		319		309		300		292		283		275		267		259		252		244		237		230		224		217		211		205		199		248		244		239		234		230		225		221		216		212		208		204		200		196		192		188		10459

		Spent media disposal 1		1129		1044		1004		965		928		946		918		892		866		840		816		792		769		747		725		704		683		663		644		625		607		589		572		556		539		675		662		649		636		623		611		599		588		576		565		554		543		532		522		511		28410

		GAC 2		ERROR:#DIV/0!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#DIV/0!

		Fresh Media Hauling 2		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Spent media disposal 2		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		GAC 3		ERROR:#DIV/0!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#DIV/0!

		Fresh Media Hauling 3		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Spent media disposal 3		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!



		GAC reactivation 1		-1823		-1685		-1620		-1558		-1498		-1526		-1482		-1439		-1397		-1356		-1317		-1278		-1241		-1205		-1170		-1136		-1103		-1071		-1039		-1009		-980		-951		-923		-897		-870		-1089		-1068		-1047		-1026		-1006		-986		-967		-948		-930		-911		-893		-876		-859		-842		-825		-45846

		GAC reactivation 2		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		GAC reactivation 3		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!



		Energy		I= 14.034ln(year)-105.77

				Year		I FPI		Discount		Summation Factor

		0		2020		1.04		4%		1.00

		1		2021		1.05		4%		1.01

		2		2022		1.05		4%		1.01

		3		2023		1.06		4%		1.02

		4		2024		1.07		4%		1.03

		5		2025		1.08		4%		1.03

		6		2026		1.08		3%		1.05

		7		2027		1.09		3%		1.06

		8		2028		1.10		3%		1.06

		9		2029		1.10		3%		1.07

		10		2030		1.11		3%		1.08

		11		2031		1.12		3%		1.08

		12		2032		1.12		3%		1.09

		13		2033		1.13		3%		1.10

		14		2034		1.14		3%		1.10

		15		2035		1.14		3%		1.11

		16		2036		1.15		3%		1.12

		17		2037		1.16		3%		1.12

		18		2038		1.17		3%		1.13

		19		2039		1.17		3%		1.14

		20		2040		1.18		3%		1.14

		21		2041		1.19		3%		1.15

		22		2042		1.19		3%		1.16

		23		2043		1.20		3%		1.16

		24		2044		1.21		3%		1.17

		25		2045		1.21		3%		1.18

		26		2046		1.22		2%		1.20

		27		2047		1.23		2%		1.20

		28		2048		1.23		2%		1.21

		29		2049		1.24		2%		1.22

		30		2050		1.25		2%		1.22

		31		2051		1.25		2%		1.23

		32		2052		1.26		2%		1.24

		33		2053		1.27		2%		1.24

		34		2054		1.27		2%		1.25

		35		2055		1.28		2%		1.26

		36		2056		1.29		2%		1.26

		37		2057		1.30		2%		1.27

		38		2058		1.30		2%		1.28

		39		2059		1.31		2%		1.28

		40		2060		1.32		2%		1.29

										47.0























































































































































































































































































GAC Pres Costs

		Direct Capital Cost Details

				Item		Design Quanitity				Design Size				Size used in estimate				Unit Cost		Total Cost		Useful Life





				GAC Pressure Vessel

				Fiberglass		3		units		940		gal		940		gal		contact vendor		ERROR:#VALUE!		20

				Lined Carbon Steel		3		units		940		gal		940		gal		$   15,706		$   47,118.72		30

				Tanks

				Residuals Holding Tanks/Basins

				Plastic/HDPE Tanks		1		units		1,068		gal		1,068		gal		$   2,203		$   2,202.77		20

				Piping

				Process Piping

				PVC		46		lf		3		in. diam		3		in. diam		$   4.63		$   213		17

				Backwash Piping

				PVC		57.5		lf		4		in. diam		4		in. diam		$   7.81		$   449		17

				Inlet and Outlet Piping

				PVC		46		lf		3		in. diam		3		in. diam		$   4.63		$   213		17

				Residuals Piping

				PVC		63		lf		0.5		in. diam		0.5		in. diam		$   2.89		$   182		17

				Valves

				Manual

				Process - Polypropylene/PVC		6		units		3		in. diam		3		in. diam		$   358		$   2,150.26		20

				Residuals - Polypropylene/PVC		3		units		0.5		in. diam		0.5		in. diam		$   123		$   369.42		20

				Check Valves

				Residuals - Polypropylene/PVC		2		units		0.5		in. diam		0.5		in. diam		$   80		$   159.71		20

				Pumps

				Residuals		2		units		1		gpm		1		gpm		$   5,569		$   11,138.78		17

				Instrumentation

				Flow Meters		2		units		3		in. diam						$   4,481		$   8,962.68		14

				Level Switches/Alarms (for vessels)		3		units		NA				NA				$   593		$   1,779.00		14

				Turbidity meters		0		units		NA				NA				$   5,118		$   - 0		14

				Head loss sensors		3		units		NA				NA				$   2,121		$   6,363.28		14

				Sampling Ports

				Stainless Steel		6		units		NA				NA				$   50		$   300		30

				Media

				Initial GAC Charge		7,351		lbs		NA				NA				$   2.00		$   14,703

				Building Structures

				Building

				Low Quality		1		units		520		sf		520		sf		$   80.18		$   41,693		40

				Concrete Pad		1		units		10		cy		10		cy		$   647.97		$   6,480		40





		Annual Operating and Maintenance Cost Details

				Item		Quantity				Unit Cost				Total Cost ($/yr)		Guidance

				Labor

				Manager 1		61		hrs/yr		$   44.12		/hr		$   2,690

				Clerical 1		61		hrs/yr		$   29.72		/hr		$   1,812

				Operator 1		610		hrs/yr		$   31.12		/hr		$   18,974		Includes labor for regular operations, maintenance, regeneration, etc.

				Manager 2		ERROR:#DIV/0!				$   44.12		/hr		ERROR:#DIV/0!

				Clerical 2		ERROR:#DIV/0!				$   29.72		/hr		ERROR:#DIV/0!

				Operator 2		ERROR:#DIV/0!				$   31.12		/hr		ERROR:#DIV/0!

				Manager 3		ERROR:#DIV/0!				$   44.12		/hr		ERROR:#DIV/0!

				Clerical 3		ERROR:#DIV/0!				$   29.72		/hr		ERROR:#DIV/0!

				Operator 3		ERROR:#DIV/0!				$   31.12		/hr		ERROR:#DIV/0!

				Materials

				Materials for residuals pumps		calculated as a percentage of capital								$   111

				Materials for GAC contactors		calculated as a percentage of capital								$   4,712

				Facility maintenance (materials and labor)		520		sf		$   5.79		/sf/yr		$   3,009

				Energy

				Process pumping energ		11.00		Mwh/yr		$   0.12		/kWh		$   1,333

				Energy for backwash pumps		0.01		Mwh/yr		$   0.12		/kWh		$   2

				Energy for residuals pumps		0.03		Mwh/yr		$   0.12		/kwh		$   4

				Energy for lighting		0.32		Mwh/yr		$   0.12		/kwh		$   38

				Energy for ventilation		0.95		Mwh/yr		$   0.12		/kwh		$   115

				Residuals Discharge/Disposal

				Residuals Discharge/Disposal		167,009		gal/yr						$   971

				Spent media disposal 1		NA				NA				$   1,248

				Spent media disposal 1										ERROR:#DIV/0!

				Spent media disposal 1										ERROR:#DIV/0!

				Fresh media hauling 1		670		ton-mile/yr		$   0.52		/ton-mile		$   348.48

				Fresh media hauling 2		ERROR:#DIV/0!		ton-mile/yr		$   0.52		/ton-mile		ERROR:#DIV/0!

				Fresh media hauling 3		ERROR:#DIV/0!		ton-mile/yr		$   0.52		/ton-mile		ERROR:#DIV/0!





GAC Pres LCC



		Year		$   - 0		7		10		14		17		20		21		28		30		34		35		40		Total

		Capital Costs																								Salvage

		Pressure Vessel		$   47,119										26013												0		$   26,013

		Plastic/HDPE Tanks		$   2,203										1220												0		$   1,220

		Process PVC Piping		$   213								129										109				-62		$   175

		Backwash PVC Piping		$   449								272										229				-132		$   369

		In Out PVC Piping		$   213								129										109				-62		$   175

		Residuals PVC Piping		$   182								110										93				-53		$   150

		Process PVC Manual Valve		$   2,150										198												0		$   198

		Residuals PVC Manual Valve		$   369										205												0		$   205

		Residuals PVC Check Valve		$   160										88												0		$   88

		Residuals Pump		$   11,139								6739										5681				-3264		$   9,156

		Flow Meters		$   8,963						5925								5148								-580		$   10,493

		Level Switches/Alarms 		$   1,779						1176								1022								-115		$   2,083

		Head Loss Sensors		$   6,363						4207								3655								-412		$   7,450

		SS Sampling Ports		$   300																166						-91		$   75

		Building		$   41,693																						0		$   - 0

		Concrete Pad		$   6,480																						0		$   - 0

		Indirect Capital Costs		$   58,399																								$   - 0

		Capital Total:		$   188,174																				Replacement/Salvage Costs:				$   57,851



		O&M Costs 1												Total																		O&M Costs 2																		O&M Costs 2

		Manager Labor		15296		62456		116932		15817		55377		$   123,490																		Manager Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!						Manager Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!								ERROR:#DIV/0!

		Clerical Labor		10305		42076		78776		10656		37307		$   83,194																		Clerical Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!						Clerical Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!								ERROR:#DIV/0!

		Operator Labor		107907		440602		824913		111585		390662		$   871,174																		Operator Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!						Operator Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!								ERROR:#DIV/0!

		Facility maintenance		17112		69873		130818		17696		61953		$   138,155																		Facility maintenance (materials and labor)												$   138,155						Facility maintenance (materials and labor)																		$   138,155

		Process pumping energy												$   62,704																		Process pumping energy												$   62,704						Process pumping energy																		$   62,704

		Energy for backwash pumps												$   75																		Energy for backwash pumps												$   75						Energy for backwash pumps																		$   75

		Energy for residuals pumps												$   199																		Energy for residuals pumps												$   199						Energy for residuals pumps																		$   199

		Energy for lighting												$   1,808																		Energy for lighting												$   1,808						Energy for lighting																		$   1,808

		Energy for ventilation												$   5,398																		Energy for ventilation												$   5,398						Energy for ventilation																		$   5,398

		GAC												$   113,855																		GAC												ERROR:#DIV/0!						GAC																		ERROR:#DIV/0!

		Materials for residuals pumps												$   2,802																		Materials for residuals pumps												$   2,802						Materials for residuals pumps																		$   2,802

		Materials for GAC contactors												$   118,531																		Materials for GAC contactors												$   118,531						Materials for GAC contactors																		$   118,531

		Fresh media hauling												$   8,766																		Fresh media hauling												ERROR:#DIV/0!						Fresh media hauling																		ERROR:#DIV/0!

		Spent media disposal												$   31,396																		Spent media disposal												ERROR:#DIV/0!						Spent media disposal																		ERROR:#DIV/0!

		POTW discharge fee												$   24,437																		POTW discharge fee												$   24,437						POTW discharge fee																		$   24,437

		Miscellaneous Allowance												$   158,598																		Miscellaneous Allowance												ERROR:#DIV/0!						Miscellaneous Allowance																		ERROR:#DIV/0!

												O&M Total:		$   1,802,433																												O&M Total		ERROR:#DIV/0!																						O&M Total		ERROR:#DIV/0!



												Lifetime Total:		$   1,990,607



		Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		Total

		Materials for residuals pumps		111		103		99		95		92		93		91		88		85		83		80		78		76		74		71		69		67		65		64		62		60		58		56		55		53		67		65		64		63		61		60		59		58		57		56		55		54		52		51		50		2802

		Materials for GAC contactors		4712		4356		4189		4028		3873		3946		3831		3720		3611		3506		3404		3305		3209		3115		3024		2936		2851		2768		2687		2609		2533		2459		2387		2318		2250		2816		2761		2706		2653		2601		2550		2500		2451		2403		2356		2310		2265		2220		2177		2134		118531

		POTW discharge fee		971		898		864		830		798		814		790		767		745		723		702		681		661		642		624		605		588		571		554		538		522		507		492		478		464		581		569		558		547		536		526		515		505		495		486		476		467		458		449		440		24437

		GAC 1		4526		4185		4024		3869		3720		3790		3680		3573		3469		3368		3270		3174		3082		2992		2905		2820		2738		2659		2581		2506		2433		2362		2293		2226		2162		2705		2652		2600		2549		2499		2450		2402		2355		2308		2263		2219		2175		2133		2091		2050		113855

		Fresh media hauling 1		348		322		310		298		286		292		283		275		267		259		252		244		237		230		224		217		211		205		199		193		187		182		177		171		166		208		204		200		196		192		189		185		181		178		174		171		167		164		161		158		8766

		Spent media disposal 1		1248		1154		1110		1067		1026		1045		1015		985		957		929		902		875		850		825		801		778		755		733		712		691		671		651		632		614		596		746		731		717		703		689		676		662		649		637		624		612		600		588		577		565		31396

		GAC 2		ERROR:#DIV/0!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#DIV/0!

		Fresh media hauling 2		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Spent media disposal 2		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		GAC 3		ERROR:#DIV/0!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#DIV/0!

		Fresh media hauling 3		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Spent media disposal 3		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!



		GAC reactivation 1		-1528		-1412		-1358		-1306		-1256		-1279		-1242		-1206		-1171		-1137		-1104		-1071		-1040		-1010		-980		-952		-924		-897		-871		-846		-821		-797		-774		-751		-730		-913		-895		-877		-860		-843		-827		-811		-795		-779		-764		-749		-734		-720		-706		-692		-38426

		GAC reactivation 2		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		GAC reactivation 3		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!



		Energy		I= 14.034ln(year)-105.77

				Year		I FPI		Discount		Summation Factor

		0		2020		1.04		4%		1.00

		1		2021		1.05		4%		1.01

		2		2022		1.05		4%		1.01

		3		2023		1.06		4%		1.02

		4		2024		1.07		4%		1.03

		5		2025		1.08		4%		1.03

		6		2026		1.08		3%		1.05

		7		2027		1.09		3%		1.06

		8		2028		1.10		3%		1.06

		9		2029		1.10		3%		1.07

		10		2030		1.11		3%		1.08

		11		2031		1.12		3%		1.08

		12		2032		1.12		3%		1.09

		13		2033		1.13		3%		1.10

		14		2034		1.14		3%		1.10

		15		2035		1.14		3%		1.11

		16		2036		1.15		3%		1.12

		17		2037		1.16		3%		1.12

		18		2038		1.17		3%		1.13

		19		2039		1.17		3%		1.14

		20		2040		1.18		3%		1.14

		21		2041		1.19		3%		1.15

		22		2042		1.19		3%		1.16

		23		2043		1.20		3%		1.16

		24		2044		1.21		3%		1.17

		25		2045		1.21		3%		1.18

		26		2046		1.22		2%		1.20

		27		2047		1.23		2%		1.20

		28		2048		1.23		2%		1.21

		29		2049		1.24		2%		1.22

		30		2050		1.25		2%		1.22

		31		2051		1.25		2%		1.23

		32		2052		1.26		2%		1.24

		33		2053		1.27		2%		1.24

		34		2054		1.27		2%		1.25

		35		2055		1.28		2%		1.26

		36		2056		1.29		2%		1.26

		37		2057		1.30		2%		1.27

		38		2058		1.30		2%		1.28

		39		2059		1.31		2%		1.28

		40		2060		1.32		2%		1.29

										47.0





IX Costs

		Direct Capital Cost Details

				Item		Design Quanitity				Design Size				Size used in estimate				Unit Cost		Total Cost		Useful Life





				IX Pressure Vessel

				Fiberglass		2		units		396		gal		396		gal		$   9,164		$   18,327		20

				Lined Carbon Steel		2		units		396		gal		396		gal		$   12,656		$   25,312		30

				Resin

				Anion Exchange Resin		48.1		cf		NA				NA				$   300		$   14,432

				Tanks

				Residuals Holding Tanks/Basins

				Plastic/HDPE Tanks		1		units		303		gal		303		gal		$   1,501		$   1,501.46		20

				Piping

				Process Piping

				PVC		34		lf		3		in. diam		3		in. diam		$   4.63		$   158		17

				Backwash Piping

				PVC		42.5		lf		2		in. diam		2		in. diam		$   1.82		$   77		17

				Inlet and Outlet Piping

				PVC		34		lf		3		in. diam		3		in. diam		$   4.63		$   158		17

				Residuals Piping

				PVC		57		lf		0.5		in. diam		0.5		in. diam		$   2.89		$   165		17

				Valves

				Manual

				Process - Polypropylene/PVC		4		units		3		in. diam		3		in. diam		$   358		$   1,433.51		20

				Residuals - Polypropylene/PVC		3		units		0.5		in. diam		0.5		in. diam		$   123		$   369.42		20

				Check Valves

				Residuals - Polypropylene/PVC		2		units		0.5		in. diam		0.5		in. diam		$   80		$   159.71		20

				Pumps

				Residuals		2		units		0		gpm		0		gpm		$   5,569		$   11,138.78		17

				Instrumentation

				Flow Meters		2		units		3								$   4,481		$   8,962.68		14

				Level Switches/Alarms (for vessels)		2		units		NA				NA				$   593		$   1,186.00		14

				Turbidity meters		0		units		NA				NA				$   5,118		$   - 0		14

				Head loss sensors		0		units		NA				NA				$   2,121		$   - 0		14

				Sampling Ports

				Stainless Steel		9		units		NA				NA				$   50		$   450		30

				Building Structures

				Building

				Low Quality		1		units		280		sf		280		sf		$   90.90		$   25,451		40

				Concrete Pad		1		units		6		cy		6		cy		$   647.97		$   3,888		40



		Annual Operating and Maintenance Cost Details

				Item		Quantity				Unit Cost				Total Cost ($/yr)		Guidance

				Labor

				Manager 1		56		hrs/yr		$   44.12		/hr		$   2,486

				Clerical 1		56		hrs/yr		$   29.72		/hr		$   1,675

				Operator 1		563		hrs/yr		$   31.12		/hr		$   17,536

				Manager 2		ERROR:#DIV/0!				$   44.12				ERROR:#DIV/0!

				Clerical 2		ERROR:#DIV/0!				$   29.72				ERROR:#DIV/0!

				Operator 2		ERROR:#DIV/0!				$   31.12				ERROR:#DIV/0!

				Manager 3		ERROR:#DIV/0!				$   44.12				ERROR:#DIV/0!

				Clerical 3		ERROR:#DIV/0!				$   29.72				ERROR:#DIV/0!

				Operator 3		ERROR:#DIV/0!				$   31.12				ERROR:#DIV/0!

				Materials

				Materials for residuals pumps		calculated as a percentage of capital								$   111

				Facility maintenance (materials and labor)		280		sf		$   5.79		/sf/yr		$   1,620

				Catridge filters		4		filters/yr		$   172.64		/filter		$   691

				Energy

				Process pumping energy		11.00		Mwh/yr		$   0.12		/kWh		$   1,333

				Energy for backwash pumps		- 0		Mwh/yr		$   0.12		/kWh		$   - 0

				Energy for residuals pumps		- 0		Mwh/yr		$   0.12				$   - 0

				Energy for lighting		0.16		Mwh/yr		$   0.12		/kwh		$   19

				Energy for ventilation		0.71		Mwh/yr		$   0.12		/kwh		$   86

				Residuals Discharge/Disposal

				Residuals Discharge/Disposal		31,605		gal/yr						$   - 0

				Spent media disposal 1		NA				NA				$   3,659

				Spent media disposal 2										ERROR:#DIV/0!

				Spent media disposal 3										ERROR:#DIV/0!

				Fresh media hauling 1		484		ton-mile/yr		$   0.52		/ton-mile		$   251.90

				Fresh media hauling 2		ERROR:#DIV/0!		ton-mile/yr		$   0.52		/ton-mile		ERROR:#DIV/0!

				Fresh media hauling 3		ERROR:#DIV/0!		ton-mile/yr		$   0.52		/ton-mile		ERROR:#DIV/0!





IX LCC



		Year		0		7		10		14		17		20		21		28		30		34		35		40		Total

		Capital Costs																								Salvage

		Pressure Vessel		$   18,327										10147												0		$   10,147

		Plastic/HDPE Tanks		$   1,501										831												0		$   831

		Process PVC Piping		$   158								95										80				-46		$   129

		Backwash PVC Piping		$   77								47										39				-23		$   64

		In Out PVC Piping		$   77								47										39				-46		$   40

		Residuals PVC Piping		$   165								100										84				-48		$   136

		Process PVC Manual Valve		$   1,434										794												0		$   794

		Residuals PVC Manual Valve		$   369										205												0		$   205

		Residuals PVC Check Valve		$   160										88												0		$   88

		Residuals Pump		$   11,139								6739										5681				-3264		$   9,156

		Flow Meters		$   8,963						5925								5148								-580		$   10,493

		Level Switches/Alarms 		$   1,186						784								681								-77		$   1,389

		SS Sampling Ports		$   450																248						-136		$   113

		Building		$   25,451																						0		$   - 0

		Concrete Pad		$   3,888																						0		$   - 0

		Indirect Capital Costs		$   33,005																								$   - 0

		Capital Total:		$   106,349																				Replacement/Salvage Costs:				$   33,585



		O&M Costs 1												Total		Contribution																O&M Costs 2																								O&M Costs 3

		Manager Labor		14136		57720		108066		14618		51178		$   114,126		6%																Manager Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!								ERROR:#DIV/0!						Manager Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!								ERROR:#DIV/0!

		Clerical Labor		9523		38886		72803		9848		34478		$   76,886		4%																Clerical Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!								ERROR:#DIV/0!						Clerical Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!								ERROR:#DIV/0!

		Operator Labor		99725		407195		762366		103125		361042		$   805,120		41%																Operator Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!								ERROR:#DIV/0!						Operator Labor		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!								ERROR:#DIV/0!

		Facility maintenance		9214		37624		70441		9528		33359		$   74,391		4%																Facility maintenance 																		$   74,391						Facility maintenance																		$   74,391

		Process pumping energy												$   62,704		3%																Process pumping energy																		$   62,704						Process pumping energy																		$   62,704

		Energy for backwash pumps												$   - 0		0%																Energy for backwash pumps																		$   - 0						Energy for backwash pumps																		$   - 0

		Energy for residuals pumps												$   - 0		0%																Energy for residuals pumps																		$   - 0						Energy for residuals pumps																		$   - 0

		Energy for lighting												$   900		0%																Energy for lighting																		$   900						Energy for lighting																		$   900

		Energy for ventilation												$   4,036		0%																Energy for ventilation																		$   4,036						Energy for ventilation																		$   4,036

		Resin												$   397,168		20%																Resin																		ERROR:#DIV/0!						Resin																		ERROR:#DIV/0!

		Materials for residuals pumps												$   2,802		0%																Materials for residuals pumps																		$   2,802						Materials for residuals pumps																		$   2,802

		Fresh Media Hauling												$   6,337		0%																Fresh media hauling																		ERROR:#DIV/0!						Fresh media hauling																		ERROR:#DIV/0!

		Spent media disposal												$   92,051		5%																Spent media disposal																		ERROR:#DIV/0!						Spent media disposal																		ERROR:#DIV/0!

		POTW discharge fee												$   - 0		0%																POTW discharge fee																		$   - 0						POTW discharge fee																		$   - 0

		Cartridge Filters												$   17,371																		Cartridge Filters																		$   17,371						Cartridge Filters																		$   17,371

		Miscellaneous Allowance												$   165,389		8%																Miscellaneous Allowance																		ERROR:#DIV/0!						Miscellaneous Allowance																		ERROR:#DIV/0!

												O&M Total:		$   1,852,867																																		O&M Total		ERROR:#DIV/0!																						O&M Total		ERROR:#DIV/0!



												Lifetime Total:		$   1,959,216

		Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		Total

		Materials for residuals pumps		111		103		99		95		92		93		91		88		85		83		80		78		76		74		71		69		67		65		64		62		60		58		56		55		53		67		65		64		63		61		60		59		58		57		56		55		54		52		51		50		2802

		POTW discharge fee		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Cartridge filter replacement		691		638		614		590		568		578		561		545		529		514		499		484		470		457		443		430		418		406		394		382		371		360		350		340		330		413		405		397		389		381		374		366		359		352		345		339		332		325		319		313		17371

		Resin 1		15788		14597		14036		13496		12977		13223		12837		12463		12100		11748		11406		11074		10751		10438		10134		9839		9552		9274		9004		8742		8487		8240		8000		7767		7541		9435		9250		9068		8891		8716		8545		8378		8214		8053		7895		7740		7588		7439		7293		7150		397168

		Fresh media hauling 1		252		233		224		215		207		211		205		199		193		187		182		177		172		167		162		157		152		148		144		139		135		131		128		124		120		151		148		145		142		139		136		134		131		128		126		123		121		119		116		114		6337

		Spent media disposal 1		3659		3383		3253		3128		3008		3065		2975		2889		2805		2723		2644		2567		2492		2419		2349		2280		2214		2149		2087		2026		1967		1910		1854		1800		1748		2187		2144		2102		2061		2020		1981		1942		1904		1866		1830		1794		1759		1724		1690		1657		92051

		Resin 2		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Fresh media hauling 2		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Spent media disposal 2		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Resin 3		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Fresh media hauling 3		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		Spent media disposal 3		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!



		Energy		I= 14.034ln(year)-105.77

				Year		I FPI		Discount		Summation Factor

		0		2020		1.04		4%		1.00

		1		2021		1.05		4%		1.01

		2		2022		1.05		4%		1.01

		3		2023		1.06		4%		1.02

		4		2024		1.07		4%		1.03

		5		2025		1.08		4%		1.03

		6		2026		1.08		3%		1.05

		7		2027		1.09		3%		1.06

		8		2028		1.10		3%		1.06

		9		2029		1.10		3%		1.07

		10		2030		1.11		3%		1.08

		11		2031		1.12		3%		1.08

		12		2032		1.12		3%		1.09

		13		2033		1.13		3%		1.10

		14		2034		1.14		3%		1.10

		15		2035		1.14		3%		1.11

		16		2036		1.15		3%		1.12

		17		2037		1.16		3%		1.12

		18		2038		1.17		3%		1.13

		19		2039		1.17		3%		1.14

		20		2040		1.18		3%		1.14

		21		2041		1.19		3%		1.15

		22		2042		1.19		3%		1.16

		23		2043		1.20		3%		1.16

		24		2044		1.21		3%		1.17

		25		2045		1.21		3%		1.18

		26		2046		1.22		2%		1.20

		27		2047		1.23		2%		1.20

		28		2048		1.23		2%		1.21

		29		2049		1.24		2%		1.22

		30		2050		1.25		2%		1.22

		31		2051		1.25		2%		1.23

		32		2052		1.26		2%		1.24

		33		2053		1.27		2%		1.24

		34		2054		1.27		2%		1.25

		35		2055		1.28		2%		1.26

		36		2056		1.29		2%		1.26

		37		2057		1.30		2%		1.27

		38		2058		1.30		2%		1.28

		39		2059		1.31		2%		1.28

		40		2060		1.32		2%		1.29

										47.0





RO Costs

		Direct Capital Cost Details (items in italics, without a 1 in the "Use?" column, represent alternate costs and are excluded from total)

		WBS #		Item		Design Quanitity				Design Size				Size used in estimate				Unit Cost		Total Cost		Useful Life





		1		Membrane Process

		1.1		Membrane Elements		108		units										$   212		$   22,845		5

Patrick Ransom: Element replacement cost is handled in O&M section

		1.2		RO Pressure Vessels		18		units		300		psi		300		psi		$   783		$   14,096		17

		1.3		Feed Line Connectors

		1.3.1		Victaulic, Painted		36		units		1.0		in. diam		1.0		in. diam		$   41.59		$   1,497		20

		1.5		Piping On Rack

		1.5.1		Feed - Stainless Steel		72		lf		3		in. diam		3		in. diam		$   95.84		$   6,901		40

		1.5.2		Permeate - PVC		72		lf		2		in. diam		2		in. diam		$   1.82		$   131		17

		1.5.3		Concentrate - Stainless Steel		72		lf		2.5		in. diam		2.5		in. diam		$   78.63		$   5,661		40

		1.6		Vessel Support Rack - Steel Beams		459		lf										$   33.16		$   15,212		20

		1.7		Markup for Rack Assembly		2		units										$   15,403		$   30,805

Jon Fetter-Degges: Equal to a CDA times the capital cost of membrane equipment (less elements). Piping is excluded because its installation costs are aincluded in the listed price.		21

Jon Fetter-Degges: Computed based on a rack cost that includes all rack components except for membrane elements.

		2		Tanks, Basins, and Lagoons

		2.1		Pretreatment Acid Storage Tanks

		2.1.1		Plastic (HXLPE)		0		units		- 0				- 0				$   606		$   - 0		7

		2.1.2		Secondary Containment - Concrete Curbing		0		cy										$   648		--		40

		2.1.3		Secondary Containment - Chemical Resistant Coating		0		gal										$   257		--		10

		2.3		Pretreatment Antiscalant Tanks

		2.3.1		Plastic (XLPE)		1		units		224		gal		224		gal		$   1,538		$   1,538		7

		2.3.2		Secondary Containment - Concrete Curbing		3		cy										$   648		$   1,944		40

		2.3.3		Secondary Containment - Chemical Resistant Coating		1		gal										$   257		$   257		10

		2.7		Cleaning Solution Makeup Tanks

		2,7,1		Plastic (XLPE)		2		units		83		gal		83		gal		$   1,589		$   3,178		7

		2.8		Cleaning Chemical Storage Tanks

		2.8.4		High pH - Plastic (XLPE)		0		units		- 0				- 0				$   606		$   - 0		7

		2.8.5		High pH - Secondary Containment - Concrete Curbing		0		cy										$   648		$   - 0		40

		2.8.6		High pH - Secondary Containment - Chemical Resistant Coating		0		gal										$   257		$   - 0		10

		2.8.7		High pH - Heat Tracing

Ransom, Patrick E.: Only when NaOH is the high pH cleaning solution
		0		units		- 0				- 0				$   1,438		$   - 0		7

		2.8.8		High pH - Insulation

Ransom, Patrick E.: Only when NaOH is the high pH cleaning solution
																

Jon Fetter-Degges: Equal to a CDA times the capital cost of membrane equipment (less elements). Piping is excluded because its installation costs are aincluded in the listed price.		

Jon Fetter-Degges: Computed based on a rack cost that includes all rack components except for membrane elements.		0		units		- 0				- 0				$   185		$   - 0		7

		2.9		Residuals Holding Tanks

		2.9.1		Plastic/HDPE Tanks		1		units		48,550		gal		48,550		gal		$   17,317		$   17,317		20

		3		Piping (not associated with racks)

		3.1		Inlet and Outlet Piping

		3.1.1		PVC		100		lf		4		in. diam		4		in. diam		$   7.81		$   781		17

		3.2		Cleaning System Piping

		3.2.1		PVC		50		lf		2.5		in. diam		2.5		in. diam		$   2.84		$   142		17

		3.3		Residuals Piping

		3.3.1		PVC		140		lf		2.5		in. diam		2.5		in. diam		$   2.84		$   398		17

		4		Valves

		4.2		Manual

		4.2.1		Inlet and outlet - Polypropylene/PVC		2		units		4		in. diam		4		in. diam		$   470.92		$   942		20

		4.2.2		Pretreatment acid - Polypropylene/PVC		0		units		0.5				0.5				$   123.14		$   - 0		20

		4.2.3		Antiscalant - Polypropylene/PVC		4		units		0.5		in. diam		0.5		in. diam		$   123.14		$   493		20

		4.2.4		Feed line - Polypropylene/PVC		4		units		2.5		in. diam		2.5		in. diam		$   329.89		$   1,320		20

		4.2.5		Concentrate control - Stainless Steel		2		units		1.5		in. diam		1.5		in. diam		$   325.48		$   651		20

		4.2.11		Cleaning - Polypropylene/PVC		24		units		2.5		in. diam		2.5		in. diam		$   329.89		$   7,917		20

		4.2.13		Residuals - Polypropylene/PVC		3		units		2.5		in. diam		2.5		in. diam		$   329.89		$   990		20

		4.3		Check Valves

		4.3.1		Residuals - Polypropylene/PVC		2		units		2.5		in. diam		2.5		in. diam		$   848		$   1,696		20

		4.3.2		Inlet - Polypropylene/PVC		1		units		4		in. diam		4		in. diam		$   709		$   709		20

		4.3.4		Feed pumps - Polypropylene/PVC		2		units		2.5		in. diam		2.5		in. diam		$   848		$   1,696		20

		4.3.5		Cleaning - Polypropylene/PVC		3		units		2.5		in. diam		2.5		in. diam		$   848		$   2,543		20

		5		Pumps

		5.1		Acid Metering Pumps for Pretreatment

		5.1.1		PVC - Electric		0		units		- 0				- 0				$   1,159		$   - 0		17

		5.2		Antiscalant Metering Pumps for Pretreatment

		5.2.1		PVC - Electric		2		units		0.1		gph		0.1		gph		$   1,159		$   2,319		17

		5.4		Feed Water		2		units		75		gpm		75		gpm		$   3,442		$   6,884		17

		5.7		Cleaning Pumps (separate for acid and caustic)		3		units		54		gph		54		gph		$   1,159		$   3,478		17

		5.8		Residuals		2		units		27		gpm		27		gpm		$   5,796		$   11,591		20

		6		Screens and Filters

		6.1		Cartridge Filters for Feed		0		units		0.11		MGD		0.11		MGD		$   5,020		$   - 0		30

		6.2		Security Screens for Cleaning

		6.2.1		Simplex Basket Screens		3		units		54		gpm		54		gpm		$   3,038		$   9,114		30

		6.3		Cartridge Filters for Cleaning		3		units		0.08		MGD		0.08		MGD		$   5,020		$   15,059		30

		8		Heaters

		8.1		Teflon Immersion Heaters for Cleaning Tanks		2		units		2.0		kW		2.0		kW		$   1,004		$   2,008		14

		9		Instrumentation

		9.1		Flow Meters - Inlet and Outlet

		9.1.1		Magnetic		2		units		4		in. diam		4		in. diam		$   4,714		$   9,428		14

		9.2		Flow Meters - Membrane Trains - Feed Line

		9.2.1		Magnetic		2		units		2.5		in. diam		2.5		in. diam		$   4,106		$   8,211		14

		9.3		Flow Meters - Membrane Trains - Permeate Line

		9.3.1		Magnetic		2		units		2.5		in. diam		2.5		in. diam		$   4,106		$   8,211		14

		9.3		Flow Meters - Membrane Trains - Concentrate Line

		9.3.1		Magnetic		2		units		1.5		in. diam		1.5		in. diam		$   3,831		$   7,662		14

		9.4		Flow Meters -  Cleaning

		9.4.1		Magnetic		3		units		2.5		in. diam		2.5		in. diam		$   4,106		$   12,317		14

		9.5		Flow Meters - Residuals

		9.5.1		Magnetic		1		units		2.5		in. diam		2.5		in. diam		$   4,106		$   4,106		14

		9.6		Level Switches/Alarms (for cleaning tanks)		2		units										$   593		$   1,186		14

		9.7		High/Low Alarms (for pretreatment chemical tanks)		1		units										$   593		$   593		14

		9.8		High/Low Alarms (for cleaning chemical storage tanks)		0		units										$   593		$   - 0		14

		9.1		pH meters		2		units										$   2,632		$   5,265		14

		9.11		Temperature meters		3		units										$   581		$   1,744		14

		9.12		Conductivity meters		8		units										$   1,616		$   12,927		14

		9.13		Head loss sensors		4		units										$   2,121		$   8,484		14

		9.14		Sampling ports

		9.14.1		Stainless Steel		24		units										$   50		$   1,200		30

		11		Building Structures and HVAC

		11.1		Building 1

		11.1.1		Low Quality		1		units		2010		sf		2010		sf		$   72.77		$   146,266		40

		11.4		Concrete Pad				units		38		cy		38		cy		$   647.97		$   24,623		40





		Annual Operating and Maintenance Cost Details (items in italics, without a 1 in the "Use?" column, represent alternate costs and are excluded from total)

				Item		Quantity				Unit Cost				Total Cost ($/yr)		

Ransom, Patrick E.: Items with a value of 1 in this column are included in the total; items with a value of 0 or a blank are alternate costs and not included in the total.
		Guidance

				Labor

				Manager		169		hrs/yr		$   44.12		/hr		$   7,459

				Administrative		169		hrs/yr		$   29.72		/hr		$   5,025

				Operator		1,691		hrs/yr		$   31.12		/hr		$   52,620				Includes labor for regular operations, maintenance, cleaning, etc.

				Materials

				Materials for pretreatment										$   23

				Cartridge filter replacement		12		filters/yr		$   127.21		/filter		$   1,526

				Materials for membrane process										$   228

				Membrane replacement		22		element/yr		$   203.07		/element		$   4,386

				Materials for cleaning										$   277

				Materials for feed water pumps										$   69

				Materials for residuals pumps										$   116

				Building and HVAC maintenance (materials and labor)		2,010		sf		$   5.79		/sf/yr		$   11,631

				Chemicals

				Sulfuric Acid - Small Qty		- 0		lbs/yr		$   0.31		/lb		$   - 0

				Antiscalant - Basic		2,718		lbs/yr		$   1.84		/lb		$   5,015

				Citric Acid (food grade)		39		lbs/yr		$   1.12		/lb		$   43

				Sodium Hydroxide - Small Qty		4		lbs/yr		$   0.30		/lb		$   1.16

				Energy

				Energy for feed water pumps		47		Mwh/yr		$   0.12		/kwh		$   5,740

				Energy for residuals pumps		4		Mwh/yr		$   0.12		/kwh		$   515

				Energy for lighting		3		Mwh/yr		$   0.12		/kwh		$   412

				Energy for ventilation		3		Mwh/yr		$   0.12		/kwh		$   328

				Residuals Discharge

				Hazardous Disposal Fees		8,801,508		gal/yr						$   38,165,288

				Spent cartridge filter disposal		0.10		ton/yr		$   268.60		/ton		$   60

				Spent membrane element disposal		0.10		ton/yr		$   268.60		/ton		$   654

				Miscellaneous Allowance		10%

				Total Annual O&M Cost





RO LCC

		Year 		0		8		11		15		18		21		22		29		31		35		36		40		Sum

		Capital Costs																								Salvage

		Membrane Elements		$   22,845		18034				14663						11923		12864						11199		-4434		$   64,250

		RO Pressure Vessels		$   14,096								8280										7048				-4506		$   10,822

		Feed Line Connectors		$   1,497										805														$   805

		Feed Piping - Stainless Steel		$   6,901																								$   - 0

		Permeate Piping - PVC		$   131								77										65				-42		$   100

		Concentrate Piping - Stainless Steel		$   5,661																								$   - 0

		Vessel Support Rack - Steel Beams		$   15,212																								$   - 0

		Markup for Rack Assembly		$   30,805										16559														$   16,559

		XLPE Tanks		$   4,716		3723				3027						2461		2656						2312		-915		$   13,263

		Concrete Curbing		$   1,944																								$   - 0

		Chemical Resistant Coating		$   257				186						138						139								$   463

		High pH - Heat Tracing		$   - 0		0				0						0		0						0		0		$   - 0

		High pH - Insulation		$   - 0		0				0						0		0						0		0		$   - 0

		Residuals Holding Tanks		$   17,317										9309						0						0		$   9,309

		Piping		$   1,321								776										661				-422		$   1,014

		Manual Valves		$   12,312										6618														$   6,618

		Check Valves		$   80										43														$   43

		Chemical Metering Pumps		$   2,319								1362										1159				-741		$   1,780

		Feed Water Pump		$   6,884								4044										3442				-2201		$   5,285

		Cleaning Pumps 		$   3,478								2043										1739				-1112		$   2,670

		Residuals Pumps		$   11,591										6231														$   6,231

		Cartridge Filters		$   15,059																8151						-4547		$   3,604

		Simplex Basket Screens		$   9,114																4933						-2752		$   2,181

		Teflon Immersion Heaters		$   2,008						1289								1131								-195		$   2,224

		Flow Meters 		$   49,934						32051								28119								-4846		$   55,323

		Instrumentation		$   30,199						19384								17006								-2931		$   33,459

		Sampling ports		$   1,200																649						-362		$   287

		Building		$   146,266																								$   - 0

		Concrete Pad		$   24,623																								$   - 0

		Indirect Costs		$   196,998																								$   - 0

		Capital Total:		$   634,770																				Salvage/Replacement Costs:				$   236,292

		O&M Costs												Total

		Manager Labor		42419		173202		324276		43865		153571		$   342,462

		Clerical Labor		28577		116685		218463		29551		103460		$   230,714

		Operator Labor		299248		1221878		2287647		309449		1083385		$   2,415,940

		Facility maintenance		66146		270085		505663		68401		239472		$   534,021

		Energy for feed water pumps												$   270,007

		Energy for residuals pumps												$   24,234

		Energy for lighting												$   19,377

		Energy for ventilation												$   15,418

		Materials for pretreatment												$   583

		Cartridge filter replacement												$   38,400

		Materials for membrane process												$   5,747

		Membrane replacement												$   110,340

		Materials for cleaning												$   6,956

		Materials for pumps												$   1,732

		Materials for residuals pumps												$   2,916

		Dishcarge Fee												$   960,076,322

		Spent cartridge filter disposal												$   1,521

		Spent membrane element disposal												$   16,449

		Sulfuric Acid - Small Qty												$   - 0

		Antiscalant - Basic		28519		116446		218014		29491		103247		$   230,240

		Citric Acid (food grade)		246		1005		1881		254		891		$   1,987

		Sodium Hydroxide - Small Qty		7		27		51		7		24		$   53

		Miscellaneous Allowance												$   96,434,542

												O&M Total		$   1,061,016,254



												Lifetime Total:		$   1,061,651,023

		Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		Total

		Materials for pretreatment		23		21		21		20		19		19		19		18		18		17		17		16		16		15		15		14		14		14		13		13		12		12		12		11		11		14		14		13		13		13		13		12		12		12		12		11		11		11		11		11		583

		Cartridge filter replacement		1526		1411		1357		1305		1255		1278		1241		1205		1170		1136		1103		1071		1039		1009		980		951		924		897		871		845		821		797		773		751		729		912		894		877		860		843		826		810		794		779		763		748		734		719		705		691		38400

		Materials for membrane process		228		211		203		195		188		191		186		180		175		170		165		160		156		151		147		142		138		134		130		126		123		119		116		112		109		137		134		131		129		126		124		121		119		117		114		112		110		108		106		103		5747

		Membrane replacement		4386		4055		3899		3749		3605		3673		3566		3463		3362		3264		3169		3076		2987		2900		2815		2733		2654		2576		2501		2429		2358		2289		2222		2158		2095		2621		2570		2519		2470		2422		2374		2327		2282		2237		2193		2150		2108		2067		2026		1986		110340

		Materials for cleaning		277		256		246		236		227		232		225		218		212		206		200		194		188		183		177		172		167		162		158		153		149		144		140		136		132		165		162		159		156		153		150		147		144		141		138		136		133		130		128		125		6956

		Materials for pumps		69		64		61		59		57		58		56		54		53		51		50		48		47		46		44		43		42		40		39		38		37		36		35		34		33		41		40		40		39		38		37		37		36		35		34		34		33		32		32		31		1732

		Materials for residuals pumps		116		107		103		99		95		97		94		92		89		86		84		81		79		77		74		72		70		68		66		64		62		60		59		57		55		69		68		67		65		64		63		62		60		59		58		57		56		55		54		52		2916

		Haz Waste Disposal		38165288		35285954		33928802		32623848		31369084		31962827		31031871		30128030		29250515		28398558		27571416		26768365		25988704		25231751		24496846		23783345		23090627		22418084		21765130		21131194		20515723		19918177		19338036		18774792		18227954		22806785		22359593		21921170		21491343		21069944		20656808		20251773		19854679		19465372		19083698		18709507		18342654		17982995		17630387		17284693		960076322

		Spent cartridge filter disposal		60		56		54		52		50		51		49		48		46		45		44		42		41		40		39		38		37		36		34		33		33		32		31		30		29		36		35		35		34		33		33		32		31		31		30		30		29		28		28		27		1521

		Spent membrane element disposal		654		605		581		559		537		548		532		516		501		487		472		459		445		432		420		407		396		384		373		362		351		341		331		322		312		391		383		376		368		361		354		347		340		333		327		321		314		308		302		296		16449













NF Costs

		Direct Capital Cost Details (items in italics, without a 1 in the "Use?" column, represent alternate costs and are excluded from total)

		WBS #		Item		Design Quanitity				Design Size				Size used in estimate				Unit Cost		Total Cost		Useful Life





		1		Membrane Process

		1.1		Membrane Elements		108		units										$   287		$   30,969		5

Patrick Ransom: Element replacement cost is handled in O&M section

		1.2		NF Pressure Vessels		18		units		300		psi		300		psi		$   783		$   14,096		17

		1.3		Feed Line Connectors

		1.3.1		Victaulic, Painted		36		units		1.0		in. diam		1.0		in. diam		$   41.59		$   1,497		20

		1.5		Piping On Rack

		1.5.1		Feed - Stainless Steel		72		lf		3		in. diam		3		in. diam		$   95.84		$   6,901		40

		1.5.2		Permeate - PVC		72		lf		2		in. diam		2		in. diam		$   1.82		$   131		17

		1.5.3		Concentrate - Stainless Steel		72		lf		2.5		in. diam		2.5		in. diam		$   78.63		$   5,661		40

		1.6		Vessel Support Rack - Steel Beams		459		lf										$   33.16		$   15,212		20

		1.7		Markup for Rack Assembly		2		units										$   15,403		$   30,805

Jon Fetter-Degges: Equal to a CDA times the capital cost of membrane equipment (less elements). Piping is excluded because its installation costs are aincluded in the listed price.		21

Jon Fetter-Degges: Computed based on a rack cost that includes all rack components except for membrane elements.

		2		Tanks, Basins, and Lagoons

		2.1		Pretreatment Acid Storage Tanks

		2.1.1		Plastic (HXLPE)		0		units		- 0				- 0				$   606		$   - 0		7

		2.1.2		Secondary Containment - Concrete Curbing		0		cy										$   648		--		40

		2.1.3		Secondary Containment - Chemical Resistant Coating		0		gal										$   257		--		10

		2.3		Pretreatment Antiscalant Tanks

		2.3.1		Plastic (XLPE)		1		units		213		gal		213		gal		$   1,465		$   1,465		7

		2.3.2		Secondary Containment - Concrete Curbing		3		cy										$   648		$   1,944		40

		2.3.3		Secondary Containment - Chemical Resistant Coating		1		gal										$   257		$   257		10

		2.7		Cleaning Solution Makeup Tanks

		2,7,1		Plastic (XLPE)		2		units		83		gal		83		gal		$   1,589		$   3,178		7

		2.8		Cleaning Chemical Storage Tanks

		2.8.4		High pH - Plastic (XLPE)		0		units		- 0				- 0				$   606		$   - 0		7

		2.8.5		High pH - Secondary Containment - Concrete Curbing		0		cy										$   648		0		40

		2.8.6		High pH - Secondary Containment - Chemical Resistant Coating		0		gal										$   257		$   - 0		10

		2.8.7		High pH - Heat Tracing

Ransom, Patrick E.: Only when NaOH is the high pH cleaning solution
		0		units		- 0				- 0				$   1,438		$   - 0		7

		2.8.8		High pH - Insulation

Ransom, Patrick E.: Only when NaOH is the high pH cleaning solution
																

Jon Fetter-Degges: Equal to a CDA times the capital cost of membrane equipment (less elements). Piping is excluded because its installation costs are aincluded in the listed price.		

Jon Fetter-Degges: Computed based on a rack cost that includes all rack components except for membrane elements.		0		units		- 0				- 0				$   185		$   - 0		7

		2.9		Residuals Holding Tanks

		2.9.1		Plastic/HDPE Tanks		1		units		46,191		gal		46,191		gal		$   17,317		$   17,317		20

		3		Piping (not associated with racks)

		3.1		Inlet and Outlet Piping

		3.1.1		PVC		100		lf		4		in. diam		4		in. diam		$   7.81		$   781		17

		3.2		Cleaning System Piping

		3.2.1		PVC		50		lf		2.5		in. diam		2.5		in. diam		$   2.84		$   142		17

		3.3		Residuals Piping

		3.3.1		PVC		140		lf		2.5		in. diam		2.5		in. diam		$   2.84		$   398		17

		4		Valves

		4.2		Manual

		4.2.1		Inlet and outlet - Polypropylene/PVC		2		units		4		in. diam		4		in. diam		$   470.92		$   942		20

		4.2.2		Pretreatment acid - Polypropylene/PVC		0		units		0.5				0.5				$   123.14		$   - 0		20

		4.2.3		Antiscalant - Polypropylene/PVC		4		units		0.5		in. diam		0.5		in. diam		$   123.14		$   493		20

		4.2.4		Feed line - Polypropylene/PVC		4		units		2.5		in. diam		2.5		in. diam		$   329.89		$   1,320		20

		4.2.5		Concentrate control - Stainless Steel		2		units		1.5		in. diam		1.5		in. diam		$   325.48		$   651		20

		4.2.11		Cleaning - Polypropylene/PVC		24		units		2.5		in. diam		2.5		in. diam		$   329.89		$   7,917		20

		4.2.13		Residuals - Polypropylene/PVC		3		units		2.5		in. diam		2.5		in. diam		$   329.89		$   990		20

		4.3		Check Valves

		4.3.1		Residuals - Polypropylene/PVC		2		units		2.5		in. diam		2.5		in. diam		$   848		$   1,696		20

		4.3.2		Inlet - Polypropylene/PVC		1		units		4		in. diam		4		in. diam		$   709		$   709		20

		4.3.4		Feed pumps - Polypropylene/PVC		2		units		2.5		in. diam		2.5		in. diam		$   848		$   1,696		20

		4.3.5		Cleaning - Polypropylene/PVC		3		units		2.5		in. diam		2.5		in. diam		$   848		$   2,543		20

		5		Pumps

		5.1		Acid Metering Pumps for Pretreatment

		5.1.1		PVC - Electric		0		units						- 0						$   - 0

		5.2		Antiscalant Metering Pumps for Pretreatment

		5.2.1		PVC - Electric		2		units		0.1		gph		0.1		gph		$   1,159		$   2,319		17

		5.4		Feed Water		2		units		74		gpm		74		gpm		$   3,442		$   6,884		17

		5.7		Cleaning Pumps (separate for acid and caustic)		3		units		54		gph		54		gph		$   1,159		$   3,478		17

		5.8		Residuals		2		units		26		gpm		26		gpm		$   5,796		$   11,591		20

		6		Screens and Filters

		6.1		Cartridge Filters for Feed		0		units		0.11		MGD		0.11		MGD		$   5,020		$   - 0		30

		6.2		Security Screens for Cleaning

		6.2.1		Simplex Basket Screens		3		units		54		gpm		54		gpm		$   3,038		$   9,114		30

		6.3		Cartridge Filters for Cleaning		3		units		0.08		MGD		0.08		MGD		$   5,020		$   15,059		30

		8		Heaters

		8.1		Teflon Immersion Heaters for Cleaning Tanks		2		units		2.0		kW		2.0		kW		$   1,004		$   2,008		14

		9		Instrumentation

		9.1		Flow Meters - Inlet and Outlet

		9.1.1		Magnetic		2		units		4		in. diam		4		in. diam		$   4,714		$   9,428		14

		9.2		Flow Meters - Membrane Trains - Feed Line

		9.2.1		Magnetic		2		units		2.5		in. diam		2.5		in. diam		$   4,106		$   8,211		14

		9.3		Flow Meters - Membrane Trains - Permeate Line

		9.3.1		Magnetic		2		units		2.5		in. diam		2.5		in. diam		$   4,106		$   8,211		14

		9.3		Flow Meters - Membrane Trains - Concentrate Line

		9.3.1		Magnetic		2		units		1.5		in. diam		1.5		in. diam		$   3,831		$   7,662		14

		9.4		Flow Meters -  Cleaning

		9.4.1		Magnetic		3		units		2.5		in. diam		2.5		in. diam		$   4,106		$   12,317		14

		9.5		Flow Meters - Residuals

		9.5.1		Magnetic		1		units		2.5		in. diam		2.5		in. diam		$   4,106		$   4,106		14

		9.6		Level Switches/Alarms (for cleaning tanks)		2		units										$   593		$   1,186		14

		9.7		High/Low Alarms (for pretreatment chemical tanks)		1		units										$   593		$   593		14

		9.8		High/Low Alarms (for cleaning chemical storage tanks)		0		units										$   593		$   - 0		14

		9.1		pH meters		2		units										$   2,632		$   5,265		14

		9.11		Temperature meters		3		units										$   581		$   1,744		14

		9.12		Conductivity meters		8		units										$   1,616		$   12,927		14

		9.13		Head loss sensors		4		units										$   2,121		$   8,484		14

		9.14		Sampling ports

		9.14.1		Stainless Steel		24		units										$   50		$   1,200		30

		11		Building Structures and HVAC

		11.1		Building 1

		11.1.1		Low Quality		1		units		2010		sf		2010		sf		$   72.77		$   146,266		40

		11.4		Concrete Pad				units		38		cy		38		cy		$   647.97		$   24,623		40





		Annual Operating and Maintenance Cost Details (items in italics, without a 1 in the "Use?" column, represent alternate costs and are excluded from total)

				Item		Quantity				Unit Cost				Total Cost ($/yr)		

Ransom, Patrick E.: Items with a value of 1 in this column are included in the total; items with a value of 0 or a blank are alternate costs and not included in the total.
		Guidance

				Labor

				Manager		164		hrs/yr		$   44.12		/hr		$   7,242

				Administrative		164		hrs/yr		$   29.72		/hr		$   4,879

				Operator		1,641		hrs/yr		$   31.12		/hr		$   51,088				Includes labor for regular operations, maintenance, cleaning, etc.

				Materials

				Materials for pretreatment										$   23

				Cartridge filter replacement		12		filters/yr		$   127.21		/filter		$   1,526

				Materials for membrane process										$   310

				Membrane replacement		22		element/yr		$   275.28		/element		$   5,946

				Materials for cleaning										$   277

				Materials for feed water pumps										$   69

				Materials for residuals pumps										$   116

				Building and HVAC maintenance (materials and labor)		1,990		sf		$   5.79		/sf/yr		$   11,515

				Chemicals

				Sulfuric Acid - Small Qty		- 0		lbs/yr		$   0.31		/lb		$   - 0

				Antiscalant - Basic		2,585		lbs/yr		$   1.84		/lb		$   4,769

				Citric Acid (food grade)		39		lbs/yr		$   1.12		/lb		$   43

				Sodium Hydroxide - Small Qty		4		lbs/yr		$   0.30		/lb		$   1.16

				Energy

				Energy for feed water pumps		39		Mwh/yr		$   0.12		/kwh		$   4,671

				Energy for residuals pumps		4		Mwh/yr		$   0.12		/kwh		$   490

				Energy for lighting		3		Mwh/yr		$   0.12		/kwh		$   396

				Energy for ventilation		3		Mwh/yr		$   0.12		/kwh		$   326

				Residuals Discharge

				Hazardous Disposal Fees		8,370,952		gal/yr						$   36,298,303

				Spent cartridge filter disposal		0.10		ton/yr		$   268.60		/ton		$   60

				Spent membrane element disposal		0.10		ton/yr		$   268.60		/ton		$   654

				Miscellaneous Allowance		10%

				Total Annual O&M Cost





NF LCC

		Year 		0		8		11		15		18		21		22		29		31		35		36		40		Sum

		Capital Costs																								Salvage

		Membrane Elements		$   30,969		24447				19878						16163		17439						15182		-6011		$   87,097

		RO Pressure Vessels		$   14,096								8280										7048				-4506		$   10,822

		Feed Line Connectors		$   1,497										805														$   805

		Feed - Stainless Steel		$   6,901																								$   - 0

		Permeate - PVC		$   131								77										65				-42		$   100

		Concentrate - Stainless Steel		$   5,661																								$   - 0

		Vessel Support Rack		$   15,212																								$   - 0

		Markup for Rack Assembly		$   30,805										16559														$   16,559

		XLPE Tanks		$   4,643		3665				2980						2423		2614						2276		-901		$   13,057

		Concrete Curbing		$   1,944																								$   - 0

		Chemical Resistant Coating		$   257				186						138						139								$   463

		High pH - Heat Tracing		$   - 0		0				0						0		0						0		0		$   - 0

		High pH - Insulation		$   - 0		0				0						0		0						0		0		$   - 0

		Residuals Holding Tanks		$   17,317										9309						0						0		$   9,309

		Piping		$   1,321								776										661				-422		$   1,014

		Manual Valves		$   12,312										6618														$   6,618

		Check Valves		$   80										43														$   43

		Chemical Metering Pumps		$   2,319								1362										1159				-741		$   1,780

		Feed Water Pump		$   6,884								4044										3442				-2201		$   5,285

		Cleaning Pumps 		$   3,478								2043										1739				-1112		$   2,670

		Residuals Pumps		$   11,591										6231														$   6,231

		Cartridge Filters		$   15,059																8151						-4547		$   3,604

		Simplex Basket Screens		$   9,114																4933						-2752		$   2,181

		Teflon Immersion Heaters		$   2,008						1289								1131								-195		$   2,224

		Flow Meters 		$   49,934						32051								28119								-4846		$   55,323

		Instrumentation		$   30,199						19384								17006								-2931		$   33,459

		Sampling ports		$   1,200																649						-362		$   287

		Building		$   146,266																								$   - 0

		Concrete Pad		$   24,623																								$   - 0

		Indirect Costs		$   200,620																								$   - 0

		Capital Total		$   646,443																				Replacement/Salvage Costs:				$   258,933



		O&M Costs												Total

		Manager Labor		41184		168160		314836		42588		149100		$   332,492

		Clerical Labor		27745		113288		212103		28691		100448		$   223,998

		Operator Labor		290537		1186307		2221049		300440		1051845		$   2,345,607

		Facility maintenance		65488		267397		500631		67720		237089		$   528,707

		Energy for feed water pumps												$   219,732

		Energy for residuals pumps												$   23,048

		Energy for lighting												$   18,626

		Energy for ventilation												$   15,319

		Materials for pretreatment												$   498

		Cartridge filter replacement												$   32,811

		Materials for membrane process												$   6,657

		Membrane replacement												$   127,807

		Materials for cleaning												$   5,944

		Materials for pumps												$   1,480

		Materials for residuals pumps												$   2,491

		Haz Waste Disposal												$   780,210,914

		Spent cartridge filter disposal												$   1,300

		Spent membrane element disposal												$   14,055

		Sulfuric Acid - Small Qty												$   - 0

		Antiscalant - Basic		27123		110749		207348		28048		98196		$   218,976

		Citric Acid (food grade)		246		1005		1881		254		891		$   1,987

		Sodium Hydroxide - Small Qty		7		27		51		7		24		$   53

		Miscellaneous Allowance												$   78,433,250

												O&M Total		$   863,024,686



												Lifetime Total:		$   863,671,129



		Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		Total

		Materials for pretreatment		23		21		21		20		19		19		19		18		18		17		17		16		16		15		15		14		14		14		13		13		12		12		12		11		11		8		8		8		7		7		7		7		6		6		6		6		5		5		5		5		498

		Cartridge filter replacement		1526		1411		1357		1305		1255		1278		1241		1205		1170		1136		1103		1071		1039		1009		980		951		924		897		871		845		821		797		773		751		729		551		529		509		489		471		453		435		418		402		387		372		358		344		331		318		32811

		Materials for membrane process		310		286		275		265		255		259		252		244		237		230		224		217		211		205		199		193		187		182		177		171		166		162		157		152		148		112		107		103		99		95		92		88		85		82		78		75		73		70		67		65		6657

		Membrane replacement		5946		5497		5286		5083		4887		4980		4835		4694		4557		4424		4296		4170		4049		3931		3817		3705		3597		3493		3391		3292		3196		3103		3013		2925		2840		2145		2062		1983		1907		1833		1763		1695		1630		1567		1507		1449		1393		1340		1288		1238		127807

		Materials for cleaning		277		256		246		236		227		232		225		218		212		206		200		194		188		183		177		172		167		162		158		153		149		144		140		136		132		100		96		92		89		85		82		79		76		73		70		67		65		62		60		58		5944

		Materials for pumps		69		64		61		59		57		58		56		54		53		51		50		48		47		46		44		43		42		40		39		38		37		36		35		34		33		25		24		23		22		21		20		20		19		18		17		17		16		16		15		14		1480

		Materials for residuals pumps		116		107		103		99		95		97		94		92		89		86		84		81		79		77		74		72		70		68		66		64		62		60		59		57		55		42		40		39		37		36		34		33		32		31		29		28		27		26		25		24		2491

		Haz Waste Disposal		36298303		33559822		32269059		31027942		29834559		30399258		29513842		28654216		27819627		27009347		26222667		25458900		24717378		23997455		23298500		22619903		21961070		21321428		20700415		20097490		19512127		18943812		18392051		17856360		17336272		13092407		12588853		12104666		11639102		11191445		10761004		10347120		9949153		9566494		9198552		8844761		8504578		8177479		7862960		7560539		780210914

		Spent cartridge filter disposal		60		56		54		52		50		51		49		48		46		45		44		42		41		40		39		38		37		36		34		33		33		32		31		30		29		22		21		20		19		19		18		17		17		16		15		15		14		14		13		13		1300

		Spent membrane element disposal		654		605		581		559		537		548		532		516		501		487		472		459		445		432		420		407		396		384		373		362		351		341		331		322		312		236		227		218		210		202		194		186		179		172		166		159		153		147		142		136		14055













TRACI Data



								Ozone depletion		Global warming		Smog		Acidification		Eutrophication		Carcinogenics		Non carcinogenics		Respiratory effects		Ecotoxicity		Fossil fuel depletion

								kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				Use:

				Aluminum		1 kg		3.7E-14		1.6E-06		1.1E-02		3.7E-04		2.5E-05		5.4E-09		1.4E-10		3.8E-06		5.4E-02		5.5E+00				Stairs, Railing, Pumps

				Anion Exchange Resin		1 kg		1.7E-04		3.4E+00		1.3E-01		9.6E-03		6.9E-03		2.3E-07		5.0E-07		1.8E-03		3.3E+01		7.0E+00

				Concrete		1 m^3		1.9E-05		2.4E+02		1.4E+01		7.0E-01		3.5E-01		6.8E-06		3.8E-05		1.1E-01		8.5E+02		1.8E+02				Building foundation, GAC gravity basin

				Concrete Blocks		1 kg		4.9E-09		7.7E-02		4.6E-03		2.5E-04		2.0E-04		7.7E-09		2.4E-08		4.1E-05		5.6E-01		4.4E-02				Building walls

				Electronics		1 kg		3.9E-06		3.7E+01		2.9E+00		2.2E-01		3.8E-01		1.1E-05		7.4E-05		5.1E-02		7.0E+03		3.5E+01

				Fiberglass		1 kg		1.8E-07		8.8E+00		3.7E-01		3.2E-02		1.5E-02		3.4E-07		4.4E-07		4.1E-03		2.5E+01		1.6E+01				Pressure vessels, roofing felt

				GAC		1 kg		1.5E-07		8.3E+00		4.7E-01		5.2E-02		2.7E-02		4.7E-07		1.4E-06		7.1E-03		3.9E+01		3.4E+00

				Galvanized Steel		1 kg		7.5E-09		2.7E+00		9.5E-02		1.1E-02		-9.1E-03		-7.3E-09		-5.5E-08		2.3E-04		-2.5E+00		1.2E+00				Trusses

				PVC		1 kg		1.1E-09		1.9E+00		9.5E-02		5.4E-03		1.1E-03		1.1E-07		2.5E-07		3.8E-04		7.3E+00		6.3E+00				Piping, Valves, Pressure vessel internals

				Reinforcing Steel		1 kg		1.5E-07		2.3E+00		1.3E-01		8.9E-03		9.7E-03		1.2E-06		1.4E-06		3.4E-03		4.0E+01		1.4E+00				Steel in concrete pads

				Stainless Steel		1 kg		2.9E-07		4.6E+00		3.1E-01		2.5E-02		1.7E-02		3.6E-06		3.4E-06		1.4E-02		1.1E+02		3.5E+00

				Unalloyed Steel		1 kg		9.9E-08		2.1E+00		1.0E-01		7.2E-03		6.3E-03		4.2E-07		3.9E-07		2.9E-03		1.2E+01		7.9E-01				Pressure vessels (carbon steel)

				HDPE		1 kg		5.0E-08		5.8E-01		3.6E-02		2.5E-03		2.6E-03		3.4E-08		2.5E-07		8.0E-04		1.5E+01		5.3E-01				Storage tank

				Plywood		1 m^3		8.7E-05		6.3E+02		6.3E+01		4.0E+00		1.8E+00		3.5E-05		3.1E-04		1.4E+00		4.9E+03		1.1E+03				Roofing

				Asphalt (Bitumen)		1 kg		8.8E-07		5.0E-01		4.0E-02		4.4E-03		1.7E-03		1.7E-08		7.6E-08		4.4E-04		1.9E+00		7.8E+00				Roofing

				Gravel		1 kg		2.7E-09		1.8E-02		2.0E-03		1.1E-04		5.2E-05		1.5E-09		5.6E-09		2.1E-05		1.4E-01		2.5E-02				Roofing

				Plastic Incineration		1 kg		5.9E-09		2.4E+00		1.5E-02		5.1E-04		5.5E-04		5.4E-08		3.6E-07		2.5E-05		4.4E+01		5.8E-02				RO Membrane Disposal

				Polysulfone		1 kg		1.3E-06		7.9E+00		4.7E-01		3.3E-02		2.8E-02		4.3E-07		1.9E-06		8.4E-03		1.3E+02		2.0E+01				RO Membrane

				Polypropylene		1 kg		4.0E-08		2.2E+00		1.0E-01		8.2E-03		3.8E-03		9.3E-08		3.2E-07		1.1E-03		2.2E+01		1.0E+01				Cartridge Filter, Membrane spacer

				Polycarboxylates		1 kg		2.0E-07		1.2E+00		6.3E-02		4.8E-03		3.0E-03		7.6E-08		3.5E-07		9.1E-04		2.8E+01		2.9E+00				Anitscalant

				Polyacrylamide		1 kg		2.0E-07		2.9E+00		1.2E-01		1.5E-02		1.6E-02		1.0E-07		5.0E-07		1.7E-03		3.8E+01		8.9E+00				Antiscalant

				NaOH		1 kg		8.3E-07		1.3E+00		8.6E-02		6.6E-03		5.5E-03		9.2E-08		4.8E-07		1.8E-03		2.9E+01		1.0E+00				RO

				Sulfuric Acid		1 kg		2.0E-08		1.4E-01		2.6E-02		7.1E-03		9.1E-04		2.4E-08		3.9E-07		5.1E-04		2.1E+01		5.5E-01				RO

				Citric Acid		1 kg		8.0E-07		6.1E+00		4.2E-01		4.4E-02		2.3E-02		3.4E-07		2.1E-06		5.6E-03		1.1E+02		4.8E+00				RO

				Wood		1 m^3		1.5E-05		1.1E+02		1.4E+01		6.7E-01		3.4E-01		9.0E-06		4.0E-05		2.3E-01		8.1E+02		1.5E+02				Purlins

				MSW Landfill		1 kg		4.7E-09		5.3E-01		3.9E-03		2.7E-04		6.8E-03		2.5E-08		1.5E-06		4.5E-05		1.1E+02		5.9E-02

				Haz Waste Incineration		1 kg		3.0E-07		2.5E+00		5.0E-02		3.3E-03		6.1E-03		4.1E-07		2.5E-07		5.8E-04		1.5E+01		1.5E+00

				GAC Reactivation		1 kg		4.6E-08		9.6E-01		4.7E-02		4.5E-03		1.9E-03		3.1E-08		1.2E-07		9.9E-04		3.4E+00		8.2E-01

				Hauling		1 tkm		3.3E-08		1.4E-01		2.3E-02		8.5E-04		1.7E-04		1.2E-08		3.1E-08		1.0E-04		1.1E+00		3.0E-01

				Energy - ASCC		1 kWh		1.4E-07		8.0E-01		5.4E-02		4.9E-03		8.3E-04		1.2E-08		5.1E-08		2.8E-04		2.6E+00		1.7E+00

				Energy - FRCC		1 kWh		1.5E-07		8.7E-01		3.9E-02		4.7E-03		1.1E-03		1.6E-08		6.8E-08		2.7E-04		2.8E+00		1.7E+00				Region		2014 net energy for Load (thousands of MWh)		2014 Weight

				Energy - NPCC		1 kWh		9.4E-08		4.2E-01		1.5E-02		2.4E-03		6.8E-04		1.1E-08		5.3E-08		1.6E-04		2.4E+00		7.7E-01				ASCC		N/A		N/A

				Energy - MRO		1 kWh		5.1E-08		1.1E+00		6.7E-02		5.5E-03		5.0E-03		6.6E-08		2.2E-07		3.0E-04		7.2E+00		2.9E-01				FRCC		224646		6%

				Energy - RFC		1 kWh		6.7E-08		7.8E-01		3.9E-02		6.0E-03		2.5E-03		3.4E-08		1.3E-07		3.5E-04		4.2E+00		2.9E-01				NPCC		287160		7%

				Energy - SERC		1 kWh		7.6E-08		7.4E-01		3.4E-02		4.7E-03		2.5E-03		3.3E-08		1.2E-07		2.8E-04		4.2E+00		4.6E-01				MRO		673046		17%

				Energy - SPP		1 kWh		6.8E-08		1.1E+00		5.5E-02		5.2E-03		3.6E-03		4.8E-08		1.6E-07		2.9E-04		5.6E+00		6.6E-01				RFC		797461		20%

				Energy - TRE		1 kWh		9.8E-08		7.9E-01		2.4E-02		3.4E-03		2.0E-03		2.8E-08		1.0E-07		2.1E-04		4.0E+00		1.1E+00				SERC		674054		17%

				Energy - WECC		1 kWh		7.4E-08		6.4E-01		3.0E-02		2.7E-03		1.8E-03		2.6E-08		9.1E-08		1.6E-04		3.7E+00		7.6E-01				SPP		243292		6%

				Energy - HICC		1 kWh		1.9E-07		9.6E-01		7.6E-02		7.2E-03		1.3E-03		1.5E-08		6.4E-08		4.8E-04		3.1E+00		1.7E+00				TRE		340033		9%

				Energy - AVG		1 kWh		1.0E-07		8.2E-01		4.3E-02		4.7E-03		2.1E-03		2.9E-08		1.1E-07		2.8E-04		4.0E+00		9.4E-01				WECC		733664		18%

				Energy - Weight AVG		1 kWh		7.6E-08		8.0E-01		3.9E-02		4.5E-03		2.6E-03		3.5E-08		1.3E-07		2.6E-04		4.5E+00		6.1E-01				HICC		N/A		N/A

				Energy - Selected		1 kWh		7.6E-08		8.0E-01		3.9E-02		4.5E-03		2.6E-03		3.5E-08		1.3E-07		2.6E-04		4.5E+00		6.1E-01

				PVC Valve Weights						PVC Piping Weight						Material		Density (kg/m3)				Membrane Material		*Tarnacki et al 2012

				Pipe Diameter (in)		Valve Weight (kg)		STDEV		Pipe Diameter (in)		Pipe Weight (kg/ft)				Fiberglass		1500				Element:

				0.5		0.29		0.14		0.5		0.073				Stainless Steel		7500				Polyamide		30% of element weight

				0.75		0.43		0.18		0.75		0.095				HDPE		970				Polypropylene		70% of element weight

				1		0.66		0.27		1		0.15				Carbon steel		7850				Housing:

				1.5		1.28		0.36		1.5		0.23				Plywood		620				Stainless Steel		78% of element weight

				2		1.88		0.71		2		0.31				PVC		1380

				3		7.12				2.5		0.49				Wood		500				Antiscalant

				4		11.80				3		0.64										Polyacrylamide		19%

				6		13.7				4		0.91										Polycarboxylates		81%

										6		1.6

										8		2.4

				Instrument Weights (kg)		*Instrumart				RO/NF Rack Support Weight

				Level Switch		2				7.0		lb/ft

				pH Sensor		1.5				(3.5"x2.5"x0.1875" steel tubing)

				Temperature Meter		1.5

				Turbidimeter		1.5

				Head Loss Sensor		1.5

				Conductivity Meter		1.5

				Flow Meter		12

				Pressure Sensor		5

				Sampling Port 		0.36

				Pump		30









GAC Grav LCA



				GAC 1						OD		GW		Smog		Acid		Eutr		Car		Non Car		RE		Eco		FFD				Contribution

				Component		Amount		Units		kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				OD		GW		Smog		Acid		Eutr		Car		Non Car		RE		Eco		FFD

				Basin

				Concrete		43		cy		6.1E-04		7.8E+03		4.6E+02		2.3E+01		1.1E+01		2.2E-04		1.3E-03		3.6E+00		2.8E+04		5.7E+03				3%		2%		2%		1%		1%		1%		1%		1%		0%		2%

				Reinforcing Steel		256		kg		3.7E-05		5.9E+02		3.3E+01		2.3E+00		2.5E+00		3.1E-04		3.7E-04		8.8E-01		1.0E+04		3.5E+02				0%		0%		0%		0%		0%		1%		0%		0%		0%		0%

				Internals 				kg

				Aluminum Railing		76		kg		2.8E-12		1.2E-04		8.8E-01		2.8E-02		1.9E-03		4.1E-07		1.1E-08		2.9E-04		4.1E+00		4.2E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Aluminum Stairs		363		kg		1.3E-11		5.9E-04		4.2E+00		1.3E-01		9.1E-03		1.9E-06		5.0E-08		1.4E-03		2.0E+01		2.0E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		1%

				HDPE Tanks		695		kg		3.5E-05		4.0E+02		2.5E+01		1.7E+00		1.8E+00		2.4E-05		1.7E-04		5.6E-01		1.1E+04		3.7E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Pumps		82		kg		3.0E-12		1.3E-04		9.4E-01		3.0E-02		2.0E-03		4.4E-07		1.1E-08		3.1E-04		4.4E+00		4.5E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Piping		527		kg		5.6E-07		1.0E+03		5.0E+01		2.8E+00		5.9E-01		5.8E-05		1.3E-04		2.0E-01		3.9E+03		3.3E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		1%

				Valves		59.9		kg		6.4E-08		1.1E+02		5.7E+00		3.2E-01		6.8E-02		6.6E-06		1.5E-05		2.3E-02		4.4E+02		3.8E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Instrumentation		31		kg		1.2E-04		1.1E+03		9.1E+01		6.8E+00		1.2E+01		3.5E-04		2.3E-03		1.6E+00		2.2E+05		1.1E+03				1%		0%		0%		0%		1%		1%		2%		0%		3%		0%

				Sampling Ports		3.6		kg		1.0E-06		1.6E+01		1.1E+00		9.0E-02		6.0E-02		1.3E-05		1.2E-05		5.2E-02		4.1E+02		1.3E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Process Pumping		50		MWh		3.8E-03		4.0E+04		2.0E+03		2.2E+02		1.3E+02		1.8E-03		6.3E-03		1.3E+01		2.2E+05		3.0E+04				21%		8%		7%		8%		8%		7%		4%		4%		3%		12%

				Other Pumping		3		MWh		2.3E-04		2.4E+03		1.2E+02		1.4E+01		7.9E+00		1.1E-04		3.8E-04		7.8E-01		1.4E+04		1.8E+03				1%		0%		0%		0%		0%		0%		0%		0%		0%		1%

				Lighting and Vent		57		MWh		4.3E-03		4.6E+04		2.2E+03		2.5E+02		1.5E+02		2.0E-03		7.2E-03		1.5E+01		2.5E+05		3.5E+04				23%		9%		8%		9%		9%		8%		5%		4%		4%		14%

				GAC		41096		kg		6.0E-03		3.4E+05		1.9E+04		2.1E+03		1.1E+03		1.9E-02		5.8E-02		2.9E+02		1.6E+06		1.4E+05				32%		70%		72%		77%		65%		72%		40%		85%		22%		54%

				GAC Disposal		41096		kg		1.9E-04		2.2E+04		1.6E+02		1.1E+01		2.8E+02		1.0E-03		6.2E-02		1.8E+00		4.6E+06		2.4E+03				1%		4%		1%		0%		16%		4%		44%		1%		65%		1%

				Residuals Discharge		48355		m^3

				Media Disposal Hauling		28821		tkm		9.4E-04		4.0E+03		6.6E+02		2.5E+01		4.9E+00		3.5E-04		8.9E-04		2.9E+00		3.2E+04		8.6E+03				5%		1%		2%		1%		0%		1%		1%		1%		0%		3%

				Fresh Media Hauling		46675		tkm		1.5E-03		6.5E+03		1.1E+03		4.0E+01		8.0E+00		5.6E-04		1.4E-03		4.8E+00		5.1E+04		1.4E+04				8%		1%		4%		1%		0%		2%		1%		1%		1%		5%

				Building

				Steel trusses		354		kg		2.7E-06		9.6E+02		3.4E+01		4.0E+00		-3.2E+00		-2.6E-06		-1.9E-05		8.3E-02		-8.9E+02		4.2E+02				0%		0%		0%		0%		-0%		-0%		-0%		0%		-0%		0%

				Wood purlins		0.24		m^3		3.6E-06		2.6E+01		3.3E+00		1.6E-01		7.9E-02		2.1E-06		9.4E-06		5.4E-02		1.9E+02		3.5E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Plywood roofing		0.92		m^3		8.0E-05		5.8E+02		5.8E+01		3.7E+00		1.7E+00		3.3E-05		2.9E-04		1.3E+00		4.5E+03		1.0E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Gravel 		1180		kg		3.1E-06		2.1E+01		2.4E+00		1.3E-01		6.2E-02		1.8E-06		6.6E-06		2.5E-02		1.7E+02		3.0E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Roofing felt		62		kg		1.1E-05		5.5E+02		2.3E+01		2.0E+00		9.0E-01		2.1E-05		2.7E-05		2.5E-01		1.5E+03		9.7E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Asphalt		177		kg		1.6E-04		8.8E+01		7.1E+00		7.8E-01		2.9E-01		3.0E-06		1.4E-05		7.8E-02		3.3E+02		1.4E+03				1%		0%		0%		0%		0%		0%		0%		0%		0%		1%

				Steel columns		1961		kg		1.5E-05		5.3E+03		1.9E+02		2.2E+01		-1.8E+01		-1.4E-05		-1.1E-04		4.6E-01		-4.9E+03		2.3E+03				0%		1%		1%		1%		-1%		-0%		-0%		0%		-0%		1%

				Concrete brick walls		54771		kg		2.7E-04		4.2E+03		2.5E+02		1.4E+01		1.1E+01		4.2E-04		1.3E-03		2.2E+00		3.1E+04		2.4E+03				1%		1%		1%		0%		1%		2%		1%		1%		0%		1%

				Concrete Pad		13		cy		1.9E-04		2.4E+03		1.4E+02		7.0E+00		3.5E+00		6.8E-05		3.8E-04		1.1E+00		8.4E+03		1.7E+03				1%		0%		1%		0%		0%		0%		0%		0%		0%		1%

						Building:				7.2E-04		1.4E+04		7.1E+02		5.3E+01		-3.6E+00		5.3E-04		1.9E-03		5.5E+00		4.0E+04		1.0E+04				4%		3%		3%		2%		-0%		2%		1%		2%		1%		4%

				Totals						1.9E-02		4.9E+05		2.7E+04		2.8E+03		1.7E+03		2.7E-02		1.4E-01		3.4E+02		7.1E+06		2.6E+05



				GAC 2

				Component		Lifetime Amount		Units		Ozone depletion		Global warming		Smog		Acidification		Eutrophication		Carcinogenics		Non carcinogenics		Respiratory effects		Ecotoxicity		Fossil fuel depletion

										kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				Contribution

				Basin

				Concrete		43		cy		6.13E-04		7.84E+03		4.64E+02		2.29E+01		1.14E+01		2.22E-04		1.26E-03		3.56E+00		2.77E+04		5.74E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Reinforcing Steel		256		kg		3.72E-05		5.95E+02		3.30E+01		2.27E+00		2.48E+00		3.10E-04		3.70E-04		8.75E-01		1.03E+04		3.53E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Internals 				kg

				Aluminum Railing		76		kg		2.80E-12		1.23E-04		8.76E-01		2.82E-02		1.90E-03		4.08E-07		1.05E-08		2.87E-04		4.13E+00		4.17E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Aluminum Stairs		363		kg		1.33E-11		5.85E-04		4.17E+00		1.34E-01		9.05E-03		1.94E-06		5.01E-08		1.37E-03		1.97E+01		1.98E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				HDPE Tanks		695		kg		3.49E-05		4.01E+02		2.53E+01		1.72E+00		1.81E+00		2.36E-05		1.75E-04		5.55E-01		1.07E+04		3.68E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Pumps		82		kg		3.00E-12		1.32E-04		9.39E-01		3.02E-02		2.04E-03		4.38E-07		1.13E-08		3.08E-04		4.42E+00		4.47E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Piping		527		kg		5.58E-07		1.01E+03		4.98E+01		2.82E+00		5.93E-01		5.81E-05		1.33E-04		2.00E-01		3.85E+03		3.33E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Valves		59.9		kg		6.35E-08		1.14E+02		5.67E+00		3.21E-01		6.75E-02		6.61E-06		1.52E-05		2.28E-02		4.39E+02		3.79E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Instrumentation		31		kg		1.20E-04		1.14E+03		9.10E+01		6.83E+00		1.17E+01		3.45E-04		2.31E-03		1.57E+00		2.16E+05		1.08E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Sampling Ports		3.6		kg		1.04E-06		1.65E+01		1.12E+00		9.02E-02		5.97E-02		1.28E-05		1.24E-05		5.16E-02		4.11E+02		1.26E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Process Pumping		50		MWh		3.82E-03		4.01E+04		1.97E+03		2.24E+02		1.31E+02		1.78E-03		6.35E-03		1.30E+01		2.24E+05		3.05E+04				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Other Pumping				MWh		2.31E-04		2.42E+03		1.19E+02		1.35E+01		7.93E+00		1.07E-04		3.84E-04		7.84E-01		1.35E+04		1.84E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Lighting and Vent		57		MWh		4.35E-03		4.56E+04		2.24E+03		2.54E+02		1.49E+02		2.02E-03		7.22E-03		1.48E+01		2.54E+05		3.47E+04				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				GAC		0		kg		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				GAC Incineration		0		kg		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Residuals Discharge		48355		m^3

				Media Disposal Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Fresh Media Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Building

				Steel trusses		354		kg		2.65E-06		9.59E+02		3.36E+01		3.98E+00		-3.23E+00		-2.60E-06		-1.94E-05		8.26E-02		-8.86E+02		4.21E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Wood purlins		0.24		m^3		3.63E-06		2.58E+01		3.31E+00		1.58E-01		7.94E-02		2.13E-06		9.39E-06		5.41E-02		1.91E+02		3.49E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Plywood roofing		0.92		m^3		8.02E-05		5.78E+02		5.83E+01		3.68E+00		1.67E+00		3.26E-05		2.89E-04		1.28E+00		4.53E+03		1.02E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Gravel 		1180		kg		3.13E-06		2.12E+01		2.42E+00		1.32E-01		6.16E-02		1.77E-06		6.59E-06		2.49E-02		1.66E+02		2.98E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Roofing felt		62		kg		1.10E-05		5.48E+02		2.30E+01		1.99E+00		9.03E-01		2.09E-05		2.74E-05		2.54E-01		1.54E+03		9.67E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Asphalt		177		kg		1.55E-04		8.85E+01		7.10E+00		7.79E-01		2.95E-01		3.00E-06		1.35E-05		7.77E-02		3.34E+02		1.39E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Steel columns		1961		kg		1.47E-05		5.31E+03		1.86E+02		2.21E+01		-1.79E+01		-1.44E-05		-1.07E-04		4.58E-01		-4.91E+03		2.33E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete brick walls		54771		kg		2.67E-04		4.20E+03		2.52E+02		1.35E+01		1.11E+01		4.20E-04		1.29E-03		2.22E+00		3.08E+04		2.39E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete Pad		13		cy		1.87E-04		2.39E+03		1.41E+02		6.97E+00		3.48E+00		6.77E-05		3.83E-04		1.08E+00		8.43E+03		1.75E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																														Building:		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Totals						ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				GAC 3

				Component		Lifetime Amount		Units		Ozone depletion		Global warming		Smog		Acidification		Eutrophication		Carcinogenics		Non carcinogenics		Respiratory effects		Ecotoxicity		Fossil fuel depletion

										kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				Contribution

				Basin

				Concrete		43		cy		6.13E-04		7.84E+03		4.64E+02		2.29E+01		1.14E+01		2.22E-04		1.26E-03		3.56E+00		2.77E+04		5.74E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Reinforcing Steel		256		kg		3.72E-05		5.95E+02		3.30E+01		2.27E+00		2.48E+00		3.10E-04		3.70E-04		8.75E-01		1.03E+04		3.53E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Internals 				kg

				Aluminum Railing		76		kg		2.80E-12		1.23E-04		8.76E-01		2.82E-02		1.90E-03		4.08E-07		1.05E-08		2.87E-04		4.13E+00		4.17E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Aluminum Stairs		363		kg		1.33E-11		5.85E-04		4.17E+00		1.34E-01		9.05E-03		1.94E-06		5.01E-08		1.37E-03		1.97E+01		1.98E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				HDPE Tanks		695		kg		3.49E-05		4.01E+02		2.53E+01		1.72E+00		1.81E+00		2.36E-05		1.75E-04		5.55E-01		1.07E+04		3.68E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Pumps		82		kg		3.00E-12		1.32E-04		9.39E-01		3.02E-02		2.04E-03		4.38E-07		1.13E-08		3.08E-04		4.42E+00		4.47E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Piping		527		kg		5.58E-07		1.01E+03		4.98E+01		2.82E+00		5.93E-01		5.81E-05		1.33E-04		2.00E-01		3.85E+03		3.33E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Valves		59.9		kg		6.35E-08		1.14E+02		5.67E+00		3.21E-01		6.75E-02		6.61E-06		1.52E-05		2.28E-02		4.39E+02		3.79E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Instrumentation		31		kg		1.20E-04		1.14E+03		9.10E+01		6.83E+00		1.17E+01		3.45E-04		2.31E-03		1.57E+00		2.16E+05		1.08E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Sampling Ports		3.6		kg		1.04E-06		1.65E+01		1.12E+00		9.02E-02		5.97E-02		1.28E-05		1.24E-05		5.16E-02		4.11E+02		1.26E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Process Pumping		50		MWh		3.82E-03		4.01E+04		1.97E+03		2.24E+02		1.31E+02		1.78E-03		6.35E-03		1.30E+01		2.24E+05		3.05E+04				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Other Pumping						2.31E-04		2.42E+03		1.19E+02		1.35E+01		7.93E+00		1.07E-04		3.84E-04		7.84E-01		1.35E+04		1.84E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Lighting and Vent						4.35E-03		4.56E+04		2.24E+03		2.54E+02		1.49E+02		2.02E-03		7.22E-03		1.48E+01		2.54E+05		3.47E+04				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				GAC		0		kg		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				GAC Incineration		0		kg		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Residuals Discharge		48355		m^3

				Media Disposal Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Fresh Media Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Building

				Steel trusses		354		kg		2.65E-06		9.59E+02		3.36E+01		3.98E+00		-3.23E+00		-2.60E-06		-1.94E-05		8.26E-02		-8.86E+02		4.21E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Wood purlins		0.24		m^3		3.63E-06		2.58E+01		3.31E+00		1.58E-01		7.94E-02		2.13E-06		9.39E-06		5.41E-02		1.91E+02		3.49E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Plywood roofing		0.92		m^3		8.02E-05		5.78E+02		5.83E+01		3.68E+00		1.67E+00		3.26E-05		2.89E-04		1.28E+00		4.53E+03		1.02E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Gravel 		1180		kg		3.13E-06		2.12E+01		2.42E+00		1.32E-01		6.16E-02		1.77E-06		6.59E-06		2.49E-02		1.66E+02		2.98E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Roofing felt		62		kg		1.10E-05		5.48E+02		2.30E+01		1.99E+00		9.03E-01		2.09E-05		2.74E-05		2.54E-01		1.54E+03		9.67E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Asphalt		177		kg		1.55E-04		8.85E+01		7.10E+00		7.79E-01		2.95E-01		3.00E-06		1.35E-05		7.77E-02		3.34E+02		1.39E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Steel columns		1961		kg		1.47E-05		5.31E+03		1.86E+02		2.21E+01		-1.79E+01		-1.44E-05		-1.07E-04		4.58E-01		-4.91E+03		2.33E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete brick walls		54771		kg		2.67E-04		4.20E+03		2.52E+02		1.35E+01		1.11E+01		4.20E-04		1.29E-03		2.22E+00		3.08E+04		2.39E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete Pad		13		cy		1.87E-04		2.39E+03		1.41E+02		6.97E+00		3.48E+00		6.77E-05		3.83E-04		1.08E+00		8.43E+03		1.75E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																														Building:		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Totals						ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!





GAC Pres LCA



				GAC Pres 1						OD		GW		Smog		Acid		Eutr		Car		Non Car		RE		Eco		FFD				Contribution

				Component		Amount		Units		kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				OD		GW		Smog		Acid		Eutr		Car		Non Car		RE		Eco		FFD

				Vessel		8217		kg		8.1E-04		1.7E+04		8.3E+02		5.9E+01		5.2E+01		3.5E-03		3.2E-03		2.4E+01		1.0E+05		6.5E+03				2%		2%		2%		1%		2%		8%		2%		5%		1%		1%

				Internals 		148		kg		1.6E-07		2.8E+02		1.4E+01		7.9E-01		1.7E-01		1.6E-05		3.8E-05		5.6E-02		1.1E+03		9.4E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				HDPE Tanks		345		kg		1.7E-05		2.0E+02		1.3E+01		8.5E-01		9.0E-01		1.2E-05		8.7E-05		2.8E-01		5.3E+03		1.8E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Pumps		82		kg		3.0E-12		1.3E-04		9.4E-01		3.0E-02		2.0E-03		4.4E-07		1.1E-08		3.1E-04		4.4E+00		4.5E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Piping		348		kg		3.7E-07		6.6E+02		3.3E+01		1.9E+00		3.9E-01		3.8E-05		8.8E-05		1.3E-01		2.5E+03		2.2E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Valves		88.4		kg		9.4E-08		1.7E+02		8.4E+00		4.7E-01		1.0E-01		9.8E-06		2.2E-05		3.4E-02		6.5E+02		5.6E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Instrumentation		34.5		kg		1.3E-04		1.3E+03		1.0E+02		7.6E+00		1.3E+01		3.8E-04		2.6E-03		1.7E+00		2.4E+05		1.2E+03				0%		0%		0%		0%		0%		1%		1%		0%		3%		0%

				Sampling Ports		4.416		kg		1.3E-06		2.0E+01		1.4E+00		1.1E-01		7.3E-02		1.6E-05		1.5E-05		6.3E-02		5.0E+02		1.5E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Process pumping		440		MWh		3.4E-02		3.5E+05		1.7E+04		2.0E+03		1.2E+03		1.6E-02		5.6E-02		1.1E+02		2.0E+06		2.7E+05				71%		44%		41%		43%		42%		36%		29%		25%		22%		56%

				Other Pumping Energy		1		MWh		1.1E-04		1.1E+03		5.5E+01		6.3E+00		3.7E+00		5.0E-05		1.8E-04		3.6E-01		6.3E+03		8.5E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Lighting and Vent Energy		51		MWh		3.9E-03		4.1E+04		2.0E+03		2.3E+02		1.3E+02		1.8E-03		6.4E-03		1.3E+01		2.3E+05		3.1E+04				8%		5%		5%		5%		5%		4%		3%		3%		3%		6%

				GAC		41096		kg		6.0E-03		3.4E+05		1.9E+04		2.1E+03		1.1E+03		1.9E-02		5.8E-02		2.9E+02		1.6E+06		1.4E+05				13%		43%		46%		47%		40%		45%		30%		64%		18%		29%

				GAC Disposal		41096		kg		1.9E-04		2.2E+04		1.6E+02		1.1E+01		2.8E+02		1.0E-03		6.2E-02		1.8E+00		4.6E+06		2.4E+03				0%		3%		0%		0%		10%		2%		32%		0%		52%		1%

				Residuals Discharge		25319		m^3

				Media Disposal Hauling		24389		tkm		8.0E-04		3.4E+03		5.6E+02		2.1E+01		4.2E+00		2.9E-04		7.6E-04		2.5E+00		2.7E+04		7.3E+03				2%		0%		1%		0%		0%		1%		0%		1%		0%		2%

				Fresh Media Hauling		39120		tkm		1.3E-03		5.5E+03		9.0E+02		3.3E+01		6.7E+00		4.7E-04		1.2E-03		4.0E+00		4.3E+04		1.2E+04				3%		1%		2%		1%		0%		1%		1%		1%		0%		2%

				Building

				Steel trusses		313		kg		2.3E-06		8.5E+02		3.0E+01		3.5E+00		-2.9E+00		-2.3E-06		-1.7E-05		7.3E-02		-7.8E+02		3.7E+02				0%		0%		0%		0%		-0%		-0%		-0%		0%		-0%		0%

				Wood purlins		0.18		m^3		2.8E-06		2.0E+01		2.6E+00		1.2E-01		6.1E-02		1.6E-06		7.3E-06		4.2E-02		1.5E+02		2.7E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Plywood roofing		0.53		m^3		4.6E-05		3.3E+02		3.4E+01		2.1E+00		9.7E-01		1.9E-05		1.7E-04		7.4E-01		2.6E+03		5.9E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Gravel 		944		kg		2.5E-06		1.7E+01		1.9E+00		1.1E-01		4.9E-02		1.4E-06		5.3E-06		2.0E-02		1.3E+02		2.4E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Roofing felt		50		kg		8.8E-06		4.4E+02		1.8E+01		1.6E+00		7.2E-01		1.7E-05		2.2E-05		2.0E-01		1.2E+03		7.7E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Asphalt		142		kg		1.2E-04		7.1E+01		5.7E+00		6.2E-01		2.4E-01		2.4E-06		1.1E-05		6.2E-02		2.7E+02		1.1E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Steel columns		1961		kg		1.5E-05		5.3E+03		1.9E+02		2.2E+01		-1.8E+01		-1.4E-05		-1.1E-04		4.6E-01		-4.9E+03		2.3E+03				0%		1%		0%		0%		-1%		-0%		-0%		0%		-0%		0%

				Concrete brick walls		48451		kg		2.4E-04		3.7E+03		2.2E+02		1.2E+01		9.8E+00		3.7E-04		1.1E-03		2.0E+00		2.7E+04		2.1E+03				0%		0%		1%		0%		0%		1%		1%		0%		0%		0%

				Concrete Pad		10		cy		1.4E-04		1.8E+03		1.1E+02		5.4E+00		2.7E+00		5.2E-05		2.9E-04		8.3E-01		6.5E+03		1.3E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Reinforcing Steel		158		kg		2.3E-05		3.7E+02		2.0E+01		1.4E+00		1.5E+00		1.9E-04		2.3E-04		5.4E-01		6.4E+03		2.2E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

						Building				6.0E-04		1.3E+04		6.3E+02		4.9E+01		-4.7E+00		6.4E-04		1.8E-03		4.9E+00		3.9E+04		8.9E+03				1%		2%		2%		1%		-0%		1%		1%		1%		0%		2%

				Totals						4.7E-02		8.0E+05		4.2E+04		4.5E+03		2.8E+03		4.3E-02		1.9E-01		4.6E+02		8.9E+06		4.8E+05

				GAC Pres 2

				Component		Amount		Units		Ozone depletion		Global warming		Smog		Acidification		Eutrophication		Carcinogenics		Non carcinogenics		Respiratory effects		Ecotoxicity		Fossil fuel depletion

										kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				Contribution

				Vessel		8217		kg		8.11E-04		1.71E+04		8.27E+02		5.92E+01		5.21E+01		3.46E-03		3.23E-03		2.36E+01		1.02E+05		6.52E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Internals 		148		kg		1.57E-07		2.83E+02		1.40E+01		7.93E-01		1.67E-01		1.64E-05		3.75E-05		5.63E-02		1.08E+03		9.38E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				HDPE Tanks		345		kg		1.73E-05		1.99E+02		1.25E+01		8.51E-01		8.99E-01		1.17E-05		8.66E-05		2.75E-01		5.29E+03		1.82E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Pumps		82		kg		3.00E-12		1.32E-04		9.39E-01		3.02E-02		2.04E-03		4.38E-07		1.13E-08		3.08E-04		4.42E+00		4.47E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Piping		348		kg		3.69E-07		6.64E+02		3.29E+01		1.86E+00		3.92E-01		3.84E-05		8.81E-05		1.32E-01		2.55E+03		2.20E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Valves		88		kg		9.37E-08		1.69E+02		8.37E+00		4.73E-01		9.96E-02		9.76E-06		2.24E-05		3.36E-02		6.47E+02		5.60E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Instrumentation		35		kg		1.34E-04		1.26E+03		1.01E+02		7.60E+00		1.31E+01		3.84E-04		2.57E-03		1.75E+00		2.40E+05		1.21E+03				ERROR:#DIV/0!

				Sampling Ports		4		kg		1.28E-06		2.02E+01		1.38E+00		1.11E-01		7.32E-02		1.57E-05		1.52E-05		6.33E-02		5.05E+02		1.54E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Process Pumping		440		MWh		3.36E-02		3.53E+05		1.73E+04		1.97E+03		1.15E+03		1.56E-02		5.58E-02		1.14E+02		1.96E+06		2.68E+05				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Other Pumping						1.07E-04		1.12E+03		5.50E+01		6.25E+00		3.67E+00		4.96E-05		1.77E-04		3.63E-01		6.25E+03		8.52E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Lighting and Vent						3.86E-03		4.05E+04		1.99E+03		2.26E+02		1.33E+02		1.79E-03		6.41E-03		1.31E+01		2.26E+05		3.08E+04				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				GAC		0		kg		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				GAC Incineration		0		kg		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Residuals Discharge		25319		m^3

				Disposal Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Fresh Media Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Building

				Steel trusses		313		kg		2.34E-06		8.48E+02		2.97E+01		3.52E+00		-2.86E+00		-2.30E-06		-1.71E-05		7.31E-02		-7.84E+02		3.73E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Wood purlins		0		m^3		2.81E-06		2.00E+01		2.56E+00		1.22E-01		6.15E-02		1.65E-06		7.27E-06		4.19E-02		1.48E+02		2.71E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Plywood roofing		1		m^3		4.65E-05		3.35E+02		3.38E+01		2.13E+00		9.67E-01		1.89E-05		1.68E-04		7.43E-01		2.62E+03		5.91E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Gravel 		944		kg		2.50E-06		1.69E+01		1.94E+00		1.06E-01		4.93E-02		1.42E-06		5.27E-06		1.99E-02		1.33E+02		2.39E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Roofing felt		50		kg		8.83E-06		4.38E+02		1.84E+01		1.59E+00		7.22E-01		1.67E-05		2.19E-05		2.04E-01		1.23E+03		7.74E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Asphalt		142		kg		1.24E-04		7.08E+01		5.68E+00		6.23E-01		2.36E-01		2.40E-06		1.08E-05		6.22E-02		2.67E+02		1.11E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Steel columns		1961		kg		1.47E-05		5.31E+03		1.86E+02		2.21E+01		-1.79E+01		-1.44E-05		-1.07E-04		4.58E-01		-4.91E+03		2.33E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete brick walls		48451		kg		2.36E-04		3.71E+03		2.23E+02		1.20E+01		9.80E+00		3.72E-04		1.14E-03		1.96E+00		2.72E+04		2.12E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete Pad		10		cy		1.44E-04		1.84E+03		1.09E+02		5.36E+00		2.68E+00		5.21E-05		2.94E-04		8.34E-01		6.48E+03		1.34E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Reinforcing Steel		158		kg		2.30E-05		3.67E+02		2.04E+01		1.40E+00		1.53E+00		1.92E-04		2.29E-04		5.41E-01		6.35E+03		2.18E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																														Building:		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Totals						ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!



				GAC Pres 3

				Component		Amount		Units		Ozone depletion		Global warming		Smog		Acidification		Eutrophication		Carcinogenics		Non carcinogenics		Respiratory effects		Ecotoxicity		Fossil fuel depletion

										kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				Contribution

				Vessel		8217		kg		8.11E-04		1.71E+04		8.27E+02		5.92E+01		5.21E+01		3.46E-03		3.23E-03		2.36E+01		1.02E+05		6.52E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Internals 		148		kg		1.57E-07		2.83E+02		1.40E+01		7.93E-01		1.67E-01		1.64E-05		3.75E-05		5.63E-02		1.08E+03		9.38E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				HDPE Tanks		345		kg		1.73E-05		1.99E+02		1.25E+01		8.51E-01		8.99E-01		1.17E-05		8.66E-05		2.75E-01		5.29E+03		1.82E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Pumps		82		kg		3.00E-12		1.32E-04		9.39E-01		3.02E-02		2.04E-03		4.38E-07		1.13E-08		3.08E-04		4.42E+00		4.47E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Piping		348		kg		3.69E-07		6.64E+02		3.29E+01		1.86E+00		3.92E-01		3.84E-05		8.81E-05		1.32E-01		2.55E+03		2.20E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Valves		88		kg		9.37E-08		1.69E+02		8.37E+00		4.73E-01		9.96E-02		9.76E-06		2.24E-05		3.36E-02		6.47E+02		5.60E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Instrumentation		35		kg		1.34E-04		1.26E+03		1.01E+02		7.60E+00		1.31E+01		3.84E-04		2.57E-03		1.75E+00		2.40E+05		1.21E+03				ERROR:#DIV/0!

				Sampling Ports		4		kg		1.28E-06		2.02E+01		1.38E+00		1.11E-01		7.32E-02		1.57E-05		1.52E-05		6.33E-02		5.05E+02		1.54E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Process Pumping		440		MWh		3.36E-02		3.53E+05		1.73E+04		1.97E+03		1.15E+03		1.56E-02		5.58E-02		1.14E+02		1.96E+06		2.68E+05				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Other Pumping		1				1.07E-04		1.12E+03		5.50E+01		6.25E+00		3.67E+00		4.96E-05		1.77E-04		3.63E-01		6.25E+03		8.52E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Lighting and Vent		51				3.86E-03		4.05E+04		1.99E+03		2.26E+02		1.33E+02		1.79E-03		6.41E-03		1.31E+01		2.26E+05		3.08E+04				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				GAC		0		kg		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				GAC Incineration		0		kg		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Residuals Discharge		25319		m^3

				Disposal Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Fresh Media Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Building

				Steel trusses		313		kg		2.34E-06		8.48E+02		2.97E+01		3.52E+00		-2.86E+00		-2.30E-06		-1.71E-05		7.31E-02		-7.84E+02		3.73E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Wood purlins		0		m^3		2.81E-06		2.00E+01		2.56E+00		1.22E-01		6.15E-02		1.65E-06		7.27E-06		4.19E-02		1.48E+02		2.71E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Plywood roofing		1		m^3		4.65E-05		3.35E+02		3.38E+01		2.13E+00		9.67E-01		1.89E-05		1.68E-04		7.43E-01		2.62E+03		5.91E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Gravel 		944		kg		2.50E-06		1.69E+01		1.94E+00		1.06E-01		4.93E-02		1.42E-06		5.27E-06		1.99E-02		1.33E+02		2.39E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Roofing felt		50		kg		8.83E-06		4.38E+02		1.84E+01		1.59E+00		7.22E-01		1.67E-05		2.19E-05		2.04E-01		1.23E+03		7.74E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Asphalt		142		kg		1.24E-04		7.08E+01		5.68E+00		6.23E-01		2.36E-01		2.40E-06		1.08E-05		6.22E-02		2.67E+02		1.11E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Steel columns		1961		kg		1.47E-05		5.31E+03		1.86E+02		2.21E+01		-1.79E+01		-1.44E-05		-1.07E-04		4.58E-01		-4.91E+03		2.33E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete brick walls		48451		kg		2.36E-04		3.71E+03		2.23E+02		1.20E+01		9.80E+00		3.72E-04		1.14E-03		1.96E+00		2.72E+04		2.12E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete Pad		10		cy		1.44E-04		1.84E+03		1.09E+02		5.36E+00		2.68E+00		5.21E-05		2.94E-04		8.34E-01		6.48E+03		1.34E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Reinforcing Steel		158		kg		2.30E-05		3.67E+02		2.04E+01		1.40E+00		1.53E+00		1.92E-04		2.29E-04		5.41E-01		6.35E+03		2.18E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																														Building:		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Totals						ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!





IX LCA



				IX 1						OD		GW		Smog		Acid		Eutr		Car		Non Car		RE		Eco		FFD				Contribution

				Component		Amount		Units		kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				OD		GW		Smog		Acid		Eutr		Car		Non Car		RE		Eco		FFD

				Vessel		294		kg		5.2E-05		2.6E+03		1.1E+02		9.4E+00		4.3E+00		9.9E-05		1.3E-04		1.2E+00		7.3E+03		4.6E+03				0%		0%		0%		0%		0%		0%		0%		1%		0%		1%

				Internals 		39		kg		4.2E-08		7.5E+01		3.7E+00		2.1E-01		4.4E-02		4.3E-06		1.0E-05		1.5E-02		2.9E+02		2.5E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				HDPE Tanks		149		kg		7.5E-06		8.6E+01		5.4E+00		3.7E-01		3.9E-01		5.1E-06		3.7E-05		1.2E-01		2.3E+03		7.9E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Cartridge Filters		290		kg		1.2E-05		6.4E+02		2.9E+01		2.4E+00		1.1E+00		2.7E-05		9.2E-05		3.1E-01		6.4E+03		3.0E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Pumps		82		kg		3.0E-12		1.3E-04		9.4E-01		3.0E-02		2.0E-03		4.4E-07		1.1E-08		3.1E-04		4.4E+00		4.5E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Piping		182		kg		1.9E-07		3.5E+02		1.7E+01		9.8E-01		2.1E-01		2.0E-05		4.6E-05		6.9E-02		1.3E+03		1.2E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Valves		60		kg		6.4E-08		1.1E+02		5.7E+00		3.2E-01		6.8E-02		6.6E-06		1.5E-05		2.3E-02		4.4E+02		3.8E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Instrumentation		28		kg		1.1E-04		1.0E+03		8.2E+01		6.2E+00		1.1E+01		3.1E-04		2.1E-03		1.4E+00		1.9E+05		9.8E+02				0%		0%		0%		0%		1%		1%		1%		1%		2%		0%

				Sampling Ports		6.5		kg		1.9E-06		3.0E+01		2.0E+00		1.6E-01		1.1E-01		2.3E-05		2.2E-05		9.3E-02		7.4E+02		2.3E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Process pumping		440		MWh		3.4E-02		3.5E+05		1.7E+04		2.0E+03		1.2E+03		1.6E-02		5.6E-02		1.1E+02		2.0E+06		2.7E+05				0%		63%		67%		75%		63%		54%		38%		55%		23%		44%

				Other Pumping Energy		0		MWh		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Lighting and Vent		35		MWh		2.6E-03		2.8E+04		1.4E+03		1.5E+02		9.1E+01		1.2E-03		4.4E-03		9.0E+00		1.5E+05		2.1E+04				0%		5%		5%		6%		5%		4%		3%		4%		2%		3%

				Resin		41096		kg		6.9E+00		1.4E+05		5.2E+03		4.0E+02		2.8E+02		9.5E-03		2.0E-02		7.3E+01		1.3E+06		2.9E+05				99%		25%		20%		15%		16%		33%		14%		35%		16%		47%

				Resin Disposal		41096		kg		1.9E-04		2.2E+04		1.6E+02		1.1E+01		2.8E+02		1.0E-03		6.2E-02		1.8E+00		4.6E+06		2.4E+03				0%		4%		1%		0%		15%		4%		42%		1%		55%		0%

				Residuals Discharge		4791		m^3

				Cartridge Filter Disposal		290		kg		1.4E-06		1.5E+02		1.1E+00		7.8E-02		2.0E+00		7.3E-06		4.4E-04		1.3E-02		3.3E+04		1.7E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Media Disposal Hauling		24389		tkm		8.0E-04		3.4E+03		5.6E+02		2.1E+01		4.2E+00		2.9E-04		7.6E-04		2.5E+00		2.7E+04		7.3E+03				0%		1%		2%		1%		0%		1%		1%		1%		0%		1%

				Fresh Media Hauling		28278		tkm		9.3E-04		3.9E+03		6.5E+02		2.4E+01		4.8E+00		3.4E-04		8.8E-04		2.9E+00		3.1E+04		8.4E+03				0%		1%		3%		1%		0%		1%		1%		1%		0%		1%

				Building

				Steel trusses		174		kg		1.3E-06		4.7E+02		1.6E+01		2.0E+00		-1.6E+00		-1.3E-06		-9.5E-06		4.1E-02		-4.3E+02		2.1E+02				0%		0%		0%		0%		-0%		-0%		-0%		0%		-0%		0%

				Wood purlins		0.12		m^3		1.8E-06		1.3E+01		1.6E+00		7.7E-02		3.9E-02		1.0E-06		4.6E-06		2.7E-02		9.4E+01		1.7E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Plywood roofing		0.29		m^3		2.5E-05		1.8E+02		1.8E+01		1.1E+00		5.2E-01		1.0E-05		9.0E-05		4.0E-01		1.4E+03		3.2E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Gravel 		508		kg		1.3E-06		9.1E+00		1.0E+00		5.7E-02		2.7E-02		7.6E-07		2.8E-06		1.1E-02		7.2E+01		1.3E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Roofing felt		27		kg		4.8E-06		2.4E+02		9.9E+00		8.6E-01		3.9E-01		9.0E-06		1.2E-05		1.1E-01		6.6E+02		4.2E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Asphalt		76		kg		6.7E-05		3.8E+01		3.1E+00		3.4E-01		1.3E-01		1.3E-06		5.8E-06		3.3E-02		1.4E+02		6.0E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Steel columns		1471		kg		1.1E-05		4.0E+03		1.4E+02		1.7E+01		-1.3E+01		-1.1E-05		-8.0E-05		3.4E-01		-3.7E+03		1.7E+03				0%		1%		1%		1%		-1%		-0%		-0%		0%		-0%		0%

				Concrete brick walls		35812		kg		1.7E-04		2.7E+03		1.6E+02		8.8E+00		7.2E+00		2.7E-04		8.5E-04		1.5E+00		2.0E+04		1.6E+03				0%		0%		1%		0%		0%		1%		1%		1%		0%		0%

				Concrete Pad		6		cy		8.6E-05		1.1E+03		6.5E+01		3.2E+00		1.6E+00		3.1E-05		1.8E-04		5.0E-01		3.9E+03		8.1E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Reinforcing Steel		85		kg		1.2E-05		2.0E+02		1.1E+01		7.6E-01		8.2E-01		1.0E-04		1.2E-04		2.9E-01		3.4E+03		1.2E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

						Building:				3.9E-04		9.0E+03		4.3E+02		3.4E+01		-4.2E+00		4.2E-04		1.2E-03		3.2E+00		2.6E+04		5.8E+03				0%		2%		2%		1%		-0%		1%		1%		2%		0%		1%

				Totals						7.0E+00		5.6E+05		2.6E+04		2.6E+03		1.8E+03		2.9E-02		1.5E-01		2.1E+02		8.4E+06		6.1E+05



				IX 2

				Component		Amount		Units		Ozone depletion		Global warming		Smog		Acidification		Eutrophication		Carcinogenics		Non carcinogenics		Respiratory effects		Ecotoxicity		Fossil fuel depletion

										kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				Contribution

				Vessel		294		kg		5.2E-05		2.6E+03		1.1E+02		9.4E+00		4.3E+00		9.9E-05		1.3E-04		1.2E+00		7.3E+03		4.6E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Internals 		39		kg		4.2E-08		7.5E+01		3.7E+00		2.1E-01		4.4E-02		4.3E-06		1.0E-05		1.5E-02		2.9E+02		2.5E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				HDPE Tanks		149		kg		7.5E-06		8.6E+01		5.4E+00		3.7E-01		3.9E-01		5.1E-06		3.7E-05		1.2E-01		2.3E+03		7.9E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Pumps		82		kg		3.0E-12		1.3E-04		9.4E-01		3.0E-02		2.0E-03		4.4E-07		1.1E-08		3.1E-04		4.4E+00		4.5E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Piping		182		kg		1.9E-07		3.5E+02		1.7E+01		9.8E-01		2.1E-01		2.0E-05		4.6E-05		6.9E-02		1.3E+03		1.2E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Valves		60		kg		6.4E-08		1.1E+02		5.7E+00		3.2E-01		6.8E-02		6.6E-06		1.5E-05		2.3E-02		4.4E+02		3.8E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Instrumentation		28		kg		1.1E-04		1.0E+03		8.2E+01		6.2E+00		1.1E+01		3.1E-04		2.1E-03		1.4E+00		1.9E+05		9.8E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Sampling Ports		6.5		kg		1.9E-06		3.0E+01		2.0E+00		1.6E-01		1.1E-01		2.3E-05		2.2E-05		9.3E-02		7.4E+02		2.3E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Process Pumping		439.8		MWh		3.4E-02		3.5E+05		1.7E+04		2.0E+03		1.2E+03		1.6E-02		5.6E-02		1.1E+02		2.0E+06		2.7E+05				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Lighting and Vent		34.6		MWh		2.6E-03		2.8E+04		1.4E+03		1.5E+02		9.1E+01		1.2E-03		4.4E-03		9.0E+00		1.5E+05		2.1E+04				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Resin		0		kg		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Resin Disposal		0		kg		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Residuals Discharge		4791		m^3

				Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Fresh Media Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Building

				Steel trusses		174		kg		1.3E-06		4.7E+02		1.6E+01		2.0E+00		-1.6E+00		-1.3E-06		-9.5E-06		4.1E-02		-4.3E+02		2.1E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Wood purlins		0		m^3		1.8E-06		1.3E+01		1.6E+00		7.7E-02		3.9E-02		1.0E-06		4.6E-06		2.7E-02		9.4E+01		1.7E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Plywood roofing		0		m^3		2.5E-05		1.8E+02		1.8E+01		1.1E+00		5.2E-01		1.0E-05		9.0E-05		4.0E-01		1.4E+03		3.2E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Gravel 		508		kg		1.3E-06		9.1E+00		1.0E+00		5.7E-02		2.7E-02		7.6E-07		2.8E-06		1.1E-02		7.2E+01		1.3E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Roofing felt		27		kg		4.8E-06		2.4E+02		9.9E+00		8.6E-01		3.9E-01		9.0E-06		1.2E-05		1.1E-01		6.6E+02		4.2E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Asphalt		76		kg		6.7E-05		3.8E+01		3.1E+00		3.4E-01		1.3E-01		1.3E-06		5.8E-06		3.3E-02		1.4E+02		6.0E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Steel columns		1471		kg		1.1E-05		4.0E+03		1.4E+02		1.7E+01		-1.3E+01		-1.1E-05		-8.0E-05		3.4E-01		-3.7E+03		1.7E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete brick walls		35812		kg		1.7E-04		2.7E+03		1.6E+02		8.8E+00		7.2E+00		2.7E-04		8.5E-04		1.5E+00		2.0E+04		1.6E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete Pad		6		cy		8.6E-05		1.1E+03		6.5E+01		3.2E+00		1.6E+00		3.1E-05		1.8E-04		5.0E-01		3.9E+03		8.1E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Reinforcing Steel		85		kg		1.2E-05		2.0E+02		1.1E+01		7.6E-01		8.2E-01		1.0E-04		1.2E-04		2.9E-01		3.4E+03		1.2E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																														Building:		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Totals						ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!



				IX 3

				Component		Amount		Units		Ozone depletion		Global warming		Smog		Acidification		Eutrophication		Carcinogenics		Non carcinogenics		Respiratory effects		Ecotoxicity		Fossil fuel depletion

										kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				Contribution

				Vessel		294		kg		5.2E-05		2.6E+03		1.1E+02		9.4E+00		4.3E+00		9.9E-05		1.3E-04		1.2E+00		7.3E+03		4.6E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Internals 		39		kg		4.2E-08		7.5E+01		3.7E+00		2.1E-01		4.4E-02		4.3E-06		1.0E-05		1.5E-02		2.9E+02		2.5E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				HDPE Tanks		149		kg		7.5E-06		8.6E+01		5.4E+00		3.7E-01		3.9E-01		5.1E-06		3.7E-05		1.2E-01		2.3E+03		7.9E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Pumps		82		kg		3.0E-12		1.3E-04		9.4E-01		3.0E-02		2.0E-03		4.4E-07		1.1E-08		3.1E-04		4.4E+00		4.5E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Piping		182		kg		1.9E-07		3.5E+02		1.7E+01		9.8E-01		2.1E-01		2.0E-05		4.6E-05		6.9E-02		1.3E+03		1.2E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Valves		60		kg		6.4E-08		1.1E+02		5.7E+00		3.2E-01		6.8E-02		6.6E-06		1.5E-05		2.3E-02		4.4E+02		3.8E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Instrumentation		28		kg		1.1E-04		1.0E+03		8.2E+01		6.2E+00		1.1E+01		3.1E-04		2.1E-03		1.4E+00		1.9E+05		9.8E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Sampling Ports		6.5		kg		1.9E-06		3.0E+01		2.0E+00		1.6E-01		1.1E-01		2.3E-05		2.2E-05		9.3E-02		7.4E+02		2.3E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Process Pumping		439.8		MWh		3.4E-02		3.5E+05		1.7E+04		2.0E+03		1.2E+03		1.6E-02		5.6E-02		1.1E+02		2.0E+06		2.7E+05				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Lighting and Vent		34.6				2.6E-03		2.8E+04		1.4E+03		1.5E+02		9.1E+01		1.2E-03		4.4E-03		9.0E+00		1.5E+05		2.1E+04				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Resin		0		kg		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Resin Disposal		0		kg		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Residuals Discharge		4791		m^3

				Disposal Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Fresh Media Hauling		ERROR:#DIV/0!		tkm		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Building

				Steel trusses		174		kg		1.3E-06		4.7E+02		1.6E+01		2.0E+00		-1.6E+00		-1.3E-06		-9.5E-06		4.1E-02		-4.3E+02		2.1E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Wood purlins		0		m^3		1.8E-06		1.3E+01		1.6E+00		7.7E-02		3.9E-02		1.0E-06		4.6E-06		2.7E-02		9.4E+01		1.7E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Plywood roofing		0		m^3		2.5E-05		1.8E+02		1.8E+01		1.1E+00		5.2E-01		1.0E-05		9.0E-05		4.0E-01		1.4E+03		3.2E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Gravel 		508		kg		1.3E-06		9.1E+00		1.0E+00		5.7E-02		2.7E-02		7.6E-07		2.8E-06		1.1E-02		7.2E+01		1.3E+01				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Roofing felt		27		kg		4.8E-06		2.4E+02		9.9E+00		8.6E-01		3.9E-01		9.0E-06		1.2E-05		1.1E-01		6.6E+02		4.2E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Asphalt		76		kg		6.7E-05		3.8E+01		3.1E+00		3.4E-01		1.3E-01		1.3E-06		5.8E-06		3.3E-02		1.4E+02		6.0E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Steel columns		1471		kg		1.1E-05		4.0E+03		1.4E+02		1.7E+01		-1.3E+01		-1.1E-05		-8.0E-05		3.4E-01		-3.7E+03		1.7E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete brick walls		35812		kg		1.7E-04		2.7E+03		1.6E+02		8.8E+00		7.2E+00		2.7E-04		8.5E-04		1.5E+00		2.0E+04		1.6E+03				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Concrete Pad		6		cy		8.6E-05		1.1E+03		6.5E+01		3.2E+00		1.6E+00		3.1E-05		1.8E-04		5.0E-01		3.9E+03		8.1E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Reinforcing Steel		85		kg		1.2E-05		2.0E+02		1.1E+01		7.6E-01		8.2E-01		1.0E-04		1.2E-04		2.9E-01		3.4E+03		1.2E+02				ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																														Building:		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				Totals						ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!





RO LCA



				Component		Amount		Units		Ozone depletion		Global warming		Smog		Acidification		Eutrophication		Carcinogenics		Non carcinogenics		Respiratory effects		Ecotoxicity		Fossil fuel depletion

										kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				Contribution

				Membranes		9763		kg		3.96E-03		3.82E+04		2.06E+03		1.54E+02		1.08E+02		1.88E-03		7.75E-03		3.17E+01		5.19E+05		1.29E+05				2%		2%		2%		1%		2%		2%		2%		4%		3%		6%

		Fiberglass		Membrane Housing		7615		kg		1.36E-03		6.73E+04		2.82E+03		2.44E+02		1.11E+02		2.57E-03		3.36E-03		3.13E+01		1.89E+05		1.19E+05				1%		3%		3%		2%		2%		3%		1%		4%		1%		6%

				Pressure Vessel		8955		kg		1.59E-03		7.91E+04		3.32E+03		2.87E+02		1.30E+02		3.02E-03		3.95E-03		3.68E+01		2.23E+05		1.40E+05				1%		4%		3%		2%		2%		3%		1%		5%		1%		7%

				Rack Supports		1455		kg		1.44E-04		3.03E+03		1.46E+02		1.05E+01		9.22E+00		6.13E-04		5.72E-04		4.18E+00		1.80E+04		1.15E+03				0%		0%		0%		0%		0%		1%		0%		1%		0%		0%

				Cartridge Filters		3483		kg		1.40E-04		7.72E+03		3.54E+02		2.87E+01		1.32E+01		3.23E-04		1.10E-03		3.66E+00		7.71E+04		3.62E+04				0%		0%		0%		0%		0%		0%		0%		0%		1%		2%

				Simplex Basket Screens

				Residuals Tanks		4392		kg		2.20E-04		2.01E+04		1.60E+02		1.10E+02		1.15E+01		1.49E-04		1.10E-03		3.51E+00		6.74E+04		2.32E+03				0%		1%		0%		1%		0%		0%		0%		0%		0%		0%

				HXLPE Tanks		377		kg		1.89E-05		2.17E+02		1.37E+01		9.31E-01		9.83E-01		1.28E-05		9.47E-05		3.01E-01		5.78E+03		1.99E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Chemical Resistant Coating

				Pumps		286		kg		1.05E-11		4.61E-04		3.29E+00		1.06E-01		7.13E-03		1.53E-06		3.95E-08		1.08E-03		1.55E+01		1.56E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Piping		492		kg		5.22E-07		9.40E+02		4.66E+01		2.64E+00		5.55E-01		5.43E-05		1.25E-04		1.87E-01		3.60E+03		3.12E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Valves		131		kg		1.39E-07		2.51E+02		1.24E+01		7.03E-01		1.48E-01		1.45E-05		3.32E-05		4.99E-02		9.60E+02		8.31E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Instrumentation		140		kg		5.40E-04		5.11E+03		4.10E+02		3.07E+01		5.28E+01		1.55E-03		1.04E-02		7.06E+00		9.71E+05		4.88E+03				0%		0%		0%		0%		1%		2%		3%		1%		7%		0%

				Sampling Ports		17.3		kg		5.00E-06		7.90E+01		5.40E+00		4.33E-01		2.86E-01		6.16E-05		5.95E-05		2.48E-01		1.97E+03		6.02E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Process pumping		1894		MWh		1.45E-01		1.52E+06		7.44E+04		8.47E+03		4.97E+03		6.72E-02		2.40E-01		4.91E+02		8.46E+06		1.15E+06				73%		69%		70%		72%		73%		68%		67%		62%		57%		56%

				Cleaning Energy		0		MWh		3.02E-05		3.17E+02		1.55E+01		1.77E+00		1.04E+00		1.40E-05		5.02E-05		1.03E-01		1.77E+03		2.41E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Other Pumping Energy		170		MWh		1.30E-02		1.36E+05		6.68E+03		7.60E+02		4.46E+02		6.03E-03		2.16E-02		4.41E+01		7.59E+05		1.04E+05				7%		6%		6%		7%		7%		6%		6%		6%		5%		5%

				Lighting and Vent		244		MWh		1.86E-02		1.96E+05		9.59E+03		1.09E+03		6.40E+02		8.66E-03		3.10E-02		6.33E+01		1.09E+06		1.49E+05				9%		9%		9%		9%		9%		9%		9%		8%		7%		7%

				Membrane Disposal		3701		kg		1.74E-05		1.95E+03		1.43E+01		9.96E-01		2.52E+01		9.31E-05		5.59E-03		1.65E-01		4.17E+05		2.19E+02				0%		0%		0%		0%		0%		0%		2%		0%		3%		0%

				Catridge Filter Disposal		3483		kg		1.64E-05		1.83E+03		1.34E+01		9.37E-01		2.37E+01		8.76E-05		5.26E-03		1.55E-01		3.93E+05		2.06E+02				0%		0%		0%		0%		0%		0%		1%		0%		3%		0%

				Residuals Discharge		1334309		m^3

				Disposal Hauling		4428		tkm		1.45E-04		6.18E+02		1.02E+02		3.78E+00		7.58E-01		5.31E-05		1.37E-04		4.51E-01		4.88E+03		1.32E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				New Membrane Hauling		9516		tkm		3.11E-04		1.33E+03		2.20E+02		8.12E+00		1.63E+00		1.14E-04		2.95E-04		9.70E-01		1.05E+04		2.83E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Chemicals

				Citric Acid		700		kg		5.59E-04		4.30E+03		2.92E+02		3.06E+01		1.60E+01		2.38E-04		1.45E-03		3.92E+00		7.77E+04		3.36E+03				0%		0%		0%		0%		0%		0%		0%		0%		1%		0%

				Sodium Hydroxide		70		kg		5.83E-05		9.08E+01		5.99E+00		4.60E-01		3.87E-01		6.45E-06		3.39E-05		1.29E-01		2.03E+03		7.05E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Antiscalant		49366		kg		9.90E-03		7.63E+04		3.67E+03		3.31E+02		2.66E+02		3.99E-03		1.88E-02		5.20E+01		1.49E+06		2.00E+05				5%		3%		3%		3%		4%		4%		5%		7%		10%		10%

				Building

				Steel trusses		1022		kg		7.65E-06		2.77E+03		9.69E+01		1.15E+01		-9.33E+00		-7.51E-06		-5.58E-05		2.38E-01		-2.56E+03		1.21E+03				0%		0%		0%		0%		-0%		-0%		-0%		0%		-0%		0%

				Wood purlins		0.79		m^3		1.22E-05		8.68E+01		1.11E+01		5.32E-01		2.67E-01		7.15E-06		3.16E-05		1.82E-01		6.42E+02		1.18E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Plywood roofing		2.06		m^3		1.80E-04		1.29E+03		1.31E+02		8.25E+00		3.74E+00		7.31E-05		6.48E-04		2.87E+00		1.01E+04		2.29E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Gravel 		3650		kg		9.68E-06		6.54E+01		7.48E+00		4.08E-01		1.90E-01		5.48E-06		2.04E-05		7.71E-02		5.14E+02		9.22E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Roofing felt		192		kg		3.41E-05		1.69E+03		7.11E+01		6.15E+00		2.79E+00		6.47E-05		8.46E-05		7.87E-01		4.76E+03		2.99E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Asphalt		548		kg		4.81E-04		2.74E+02		2.20E+01		2.41E+00		9.12E-01		9.27E-06		4.18E-05		2.40E-01		1.03E+03		4.29E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Steel columns		2942		kg		2.20E-05		7.96E+03		2.79E+02		3.31E+01		-2.69E+01		-2.16E-05		-1.61E-04		6.86E-01		-7.36E+03		3.50E+03				0%		0%		0%		0%		-0%		-0%		-0%		0%		-0%		0%

				Concrete brick walls		105328		kg		5.13E-04		8.07E+03		4.84E+02		2.60E+01		2.13E+01		8.08E-04		2.49E-03		4.27E+00		5.92E+04		4.60E+03				0%		0%		0%		0%		0%		1%		1%		1%		0%		0%

				Concrete Pad		41		cy		5.89E-04		7.53E+03		4.46E+02		2.20E+01		1.10E+01		2.14E-04		1.21E-03		3.42E+00		2.66E+04		5.51E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Reinforcing Steel		612		kg		8.88E-05		1.42E+03		7.88E+01		5.43E+00		5.91E+00		7.41E-04		8.84E-04		2.09E+00		2.46E+04		8.44E+02				0%		0%		0%		0%		0%		1%		0%		0%		0%		0%

										1.94E-03		3.12E+04		1.63E+03		1.16E+02		9.92E+00		1.89E-03		5.19E-03		1.49E+01		1.17E+05		2.55E+04		Building:		1.0%		1.4%		1.5%		1.0%		0.1%		1.9%		1.4%		1.9%		0.8%		1.2%

				Totals						1.97E-01		2.19E+06		1.06E+05		1.17E+04		6.84E+03		9.86E-02		3.58E-01		7.90E+02		1.49E+07		2.08E+06









NF LCA

				Component		Amount		Units		Ozone depletion		Global warming		Smog		Acidification		Eutrophication		Carcinogenics		Non carcinogenics		Respiratory effects		Ecotoxicity		Fossil fuel depletion

										kg CFC-11 eq		kg CO2 eq		kg O3 eq		kg SO2 eq		kg N eq		CTUh		CTUh		kg PM2.5 eq		CTUe		MJ surplus				Contribution

				Membranes		9763		kg		3.96E-03		7.34E+04		4.47E+03		3.47E+02		2.36E+02		2.94E-02		3.43E-02		1.42E+02		1.40E+06		1.56E+05				2%		4%		5%		3%		4%		26%		10%		18%		10%		9%

				Membrane Housing		7615		kg		1.36E-03		6.73E+04		2.82E+03		2.44E+02		1.11E+02		2.57E-03		3.36E-03		3.13E+01		1.89E+05		1.19E+05				1%		4%		3%		2%		2%		2%		1%		4%		1%		7%

				Pressure Vessel		2985		kg		5.31E-04		2.64E+04		1.11E+03		9.58E+01		4.35E+01		1.01E-03		1.32E-03		1.23E+01		7.42E+04		4.66E+04				0%		1%		1%		1%		1%		1%		0%		2%		1%		3%

				Support Structure		1455		kg		1.44E-04		3.03E+03		1.46E+02		1.05E+01		9.22E+00		6.13E-04		5.72E-04		4.18E+00		1.80E+04		1.15E+03				0%		0%		0%		0%		0%		1%		0%		1%		0%		0%

				Cartridge Filters		3483		kg		1.40E-04		7.72E+03		3.54E+02		2.87E+01		1.32E+01		3.23E-04		1.10E-03		3.66E+00		7.71E+04		3.62E+04				0%		0%		0%		0%		0%		0%		0%		0%		1%		2%

				Simplex Basket Screens

				Residuals Tanks		4249		kg		2.13E-04		1.94E+04		1.54E+02		1.06E+02		1.11E+01		1.44E-04		1.07E-03		3.39E+00		6.52E+04		2.25E+03				0%		1%		0%		1%		0%		0%		0%		0%		0%		0%

				HXLPE Tanks		377		kg		1.89E-05		2.17E+02		1.37E+01		9.31E-01		9.83E-01		1.28E-05		9.47E-05		3.01E-01		5.78E+03		1.99E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Chemical Resistant Coating

				Pumps		286		kg		1.05E-11		4.61E-04		3.29E+00		1.06E-01		7.13E-03		1.53E-06		3.95E-08		1.08E-03		1.55E+01		1.56E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Piping		492		kg		5.22E-07		9.40E+02		4.66E+01		2.64E+00		5.55E-01		5.43E-05		1.25E-04		1.87E-01		3.60E+03		3.12E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Valves		131		kg		1.39E-07		2.51E+02		1.24E+01		7.03E-01		1.48E-01		1.45E-05		3.32E-05		4.99E-02		9.60E+02		8.31E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Instrumentation		140		kg		5.40E-04		5.11E+03		4.10E+02		3.07E+01		5.28E+01		1.55E-03		1.04E-02		7.06E+00		9.71E+05		4.88E+03				0%		0%		0%		0%		1%		1%		3%		1%		7%		0%

				Sampling Ports		17.3		kg		5.00E-06		7.90E+01		5.40E+00		4.33E-01		2.86E-01		6.16E-05		5.95E-05		2.48E-01		1.97E+03		6.02E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Process pumping		1541		MWh		1.18E-01		1.24E+06		6.05E+04		6.89E+03		4.04E+03		5.47E-02		1.95E-01		4.00E+02		6.89E+06		9.39E+05				70%		66%		66%		69%		69%		49%		58%		51%		49%		53%

				Cleaning Energy		0		MWh		3.02E-05		3.17E+02		1.55E+01		1.77E+00		1.04E+00		1.40E-05		5.02E-05		1.03E-01		1.77E+03		2.41E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Other Pumping Energy		162		MWh		1.23E-02		1.30E+05		6.35E+03		7.23E+02		4.24E+02		5.74E-03		2.05E-02		4.19E+01		7.22E+05		9.85E+04				7%		7%		7%		7%		7%		5%		6%		5%		5%		6%

				Lighting and Vent		238		MWh		1.82E-02		1.91E+05		9.35E+03		1.06E+03		6.25E+02		8.45E-03		3.02E-02		6.18E+01		1.06E+06		1.45E+05				11%		10%		10%		11%		11%		8%		9%		8%		8%		8%

				Membrane Disposal		3701		kg		1.74E-05		1.95E+03		1.43E+01		9.96E-01		2.52E+01		9.31E-05		5.59E-03		1.65E-01		4.17E+05		2.19E+02				0%		0%		0%		0%		0%		0%		2%		0%		3%		0%

				Catridge Filter Disposal		3483		kg		1.64E-05		1.83E+03		1.34E+01		9.37E-01		2.37E+01		8.76E-05		5.26E-03		1.55E-01		3.93E+05		2.06E+02				0%		0%		0%		0%		0%		0%		2%		0%		3%		0%

				Residuals Discharge		1269036		m^3

				Disposal Hauling		2147		tkm		7.03E-05		3.00E+02		4.95E+01		1.83E+00		3.68E-01		2.58E-05		6.66E-05		2.19E-01		2.36E+03		6.39E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				New Membrane Hauling		9516		tkm		3.11E-04		1.33E+03		2.20E+02		8.12E+00		1.63E+00		1.14E-04		2.95E-04		9.70E-01		1.05E+04		2.83E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Chemicals

				Citric Acid		700		kg		5.59E-04		4.30E+03		2.92E+02		3.06E+01		1.60E+01		2.38E-04		1.45E-03		3.92E+00		7.77E+04		3.36E+03				0%		0%		0%		0%		0%		0%		0%		1%		1%		0%

				Sodium Hydroxide		70		kg		5.83E-05		9.08E+01		5.99E+00		4.60E-01		3.87E-01		6.45E-06		3.39E-05		1.29E-01		2.03E+03		7.05E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Antiscalant		46951		kg		9.42E-03		7.26E+04		3.49E+03		3.15E+02		2.53E+02		3.80E-03		1.79E-02		4.95E+01		1.42E+06		1.90E+05				6%		4%		4%		3%		4%		3%		5%		6%		10%		11%

				Building

				Steel trusses		1022		kg		7.65E-06		2.77E+03		9.69E+01		1.15E+01		-9.33E+00		-7.51E-06		-5.58E-05		2.38E-01		-2.56E+03		1.21E+03				0%		0%		0%		0%		-0%		-0%		-0%		0%		-0%		0%

				Wood purlins		0.79		m^3		1.22E-05		8.68E+01		1.11E+01		5.32E-01		2.67E-01		7.15E-06		3.16E-05		1.82E-01		6.42E+02		1.18E+02				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Plywood roofing		2.04		m^3		1.78E-04		1.28E+03		1.29E+02		8.17E+00		3.70E+00		7.24E-05		6.42E-04		2.84E+00		1.00E+04		2.26E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Gravel 		3614		kg		9.58E-06		6.48E+01		7.41E+00		4.04E-01		1.88E-01		5.43E-06		2.02E-05		7.63E-02		5.09E+02		9.13E+01				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Roofing felt		190		kg		3.38E-05		1.68E+03		7.03E+01		6.09E+00		2.76E+00		6.41E-05		8.37E-05		7.79E-01		4.71E+03		2.96E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Asphalt		542		kg		4.76E-04		2.71E+02		2.17E+01		2.39E+00		9.03E-01		9.17E-06		4.14E-05		2.38E-01		1.02E+03		4.25E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Steel columns		2942		kg		2.20E-05		7.96E+03		2.79E+02		3.31E+01		-2.69E+01		-2.16E-05		-1.61E-04		6.86E-01		-7.36E+03		3.50E+03				0%		0%		0%		0%		-0%		-0%		-0%		0%		-0%		0%

				Concrete brick walls		105328		kg		5.13E-04		8.07E+03		4.84E+02		2.60E+01		2.13E+01		8.08E-04		2.49E-03		4.27E+00		5.92E+04		4.60E+03				0%		0%		1%		0%		0%		1%		1%		1%		0%		0%

				Concrete Pad		40		cy		5.74E-04		7.35E+03		4.35E+02		2.15E+01		1.07E+01		2.08E-04		1.18E-03		3.33E+00		2.59E+04		5.38E+03				0%		0%		0%		0%		0%		0%		0%		0%		0%		0%

				Reinforcing Steel		606		kg		8.79E-05		1.41E+03		7.81E+01		5.37E+00		5.86E+00		7.34E-04		8.75E-04		2.07E+00		2.43E+04		8.35E+02				0%		0%		0%		0%		0%		1%		0%		0%		0%		0%

										1.91E-03		3.09E+04		1.61E+03		1.15E+02		9.52E+00		1.88E-03		5.14E-03		1.47E+01		1.16E+05		2.52E+04		Building:		1.1%		1.7%		1.8%		1.1%		0.2%		1.7%		1.5%		1.9%		0.8%		1.4%

				Totals						1.68E-01		1.87E+06		9.15E+04		1.00E+04		5.90E+03		1.11E-01		3.34E-01		7.78E+02		1.39E+07		1.78E+06









Input Lists



		Membrane Element		4 inch Low Pressure RO				4 inch NF

				8 inch Low Pressure RO				8 inch NF

				16-18 inch Low Pressure RO				16-18 inch NF

				4 inch Brackish RO

				8 inch Brackish RO

				16-18 inch Brackish RO

		Source Water		Low Quality Groundwater

				Mid Quality Groundwater

				High Quality Groundwater

				Low Quality Surface Water

				Mid Quality Surface Water

				High Quality Surface Water

				Post MF

				User Defined

		Region		FRCC

				NPCC

				MRO

				RFC

				SERC

				SPP

				TRE

				WECC

				Weighted Average

		Weighting Scheme		Equal

				Affordability

				Affordability and Facility

				Environment and Human Health

				User Defined

				Effluent Quality



		Regulations		User Defined

				EPA Health Advisory

				California MCL

				MA/VT MCL

				Michigan MCL

				New Hampshire MCL

				New Jersey MCL

				New York MCL

				AK/ME GW NL

				Colorado GW NL

				DE/FL/MT/PA/RI GW NL

				Illinois GW NL

				Massachusetts GW NL

				Michigan GW NL

				Minnesota GW NL

				New Hampshire GW NL

				New Jersey GW NL

				Texas GW NL

				Vermont GW NL

				Wisconsin GW NL

				AK/DE/NM/OH DW NL

				California DW NL

				Connecticut DW NL

				Colorado DW NL

				Maine DW NL

				Minnesota DW NL

				Oregon DW NL

				Washington DW NL
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