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1  EXECUT IVE  SUMMARY 

1 . 1  O V E R V I E W  

The City of Killeen Solid Waste Master Plan and Rate Study (Plan) was completed in 2015 and 
included recommendations for the future management of solid waste in the City.  One 
recommendation from this effort was to perform a more detailed analysis to further evaluate the 
feasibility of the development of a material recovery facility (MRF) that would be joint effort 
between the City of Killeen and Fort Hood.  The MRF would establish a recyclables processing 
facility to serve the Centex Sustainable Partnership Cities as well as other entities in the region.  
This feasibility study provides a more detailed overview and analysis of the MRF that would be 
developed by the City and operated by Fort Hood.  This study includes estimates of potential 
recyclable quantities, projections of revenue and an analysis of development and operating costs 
for the facility.  This study includes consideration of notable changes in the marketplace for 
recovered products as compared to the 2015 study.  Conclusions and Recommendations are 
included based on the analysis.     

The study was performed for the City with the cooperation and input from Fort Hood and 
neighboring cities.  Meetings were held in Killeen that were attended by potential users of the 
facility including Harker Heights, Copperas Cove and Fort Hood.  These meetings were 
conducted to determine key information that could be used in the ensuing analysis.  The Plan 
provides the City with a roadmap for the continued improvement and sustainability of the solid 
waste system that serves the citizens and businesses within the City of Killeen. 

1 . 2  Q U A N T I T I E S  A N D  S E R V I C E  A R E A  

The potential service area for the MRF includes the Killeen / Fort Hood MSA that includes 
Temple and Belton.  This area has an approximate population of 427,000 people and produces 
approximately 350,000 tons of MSW annually.  The prospective MRF participants initially will 
include the following cities and entities: 

 Killeen:  The City is considering the termination of its subscription recycling service and 
replacing the program with a citywide curbside recycling program. 

 Fort Hood:  Fort Hood has an active curbside residential recycling program as well as 
commercial and industrial recycling. The Fort has been processing recyclables for 
distribution at the Fort Hood Recycling Center.     

 Copperas Cove:  Copperas Cove provides recycling services to their residents and is in 
the process of implementing a single stream curbside collection program.  Collected 
materials are hauled to a private processing facility located near Austin. 

 Harker Heights: The City has a drop-off facility that is utilized by citizens and is 
considering curbside recycling service.  

 Gatesville: Provides citizens with a recycling drop-off center for recyclables.    
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Other cities and entities may utilize the facility in the future depending on contractual 
arrangements with solid waste service providers. 

1 . 3  F A C I L I T Y  P L A N N I N G  

The proposed MRF will be located on vacant land adjacent to the City of Killeen Transfer 
Station inside the limits of the permitted area of the closed landfill.  The facility would be 
designed to process up to 10 tons per hour of recyclables with the ability to expand the 
processing to accommodate another 8-10 tons per hour in the future.  The following are key 
considerations in the development of the initial phase of the MRF: 

 44,800 sf MRF building for receiving and processing materials 

 The proposed MRF would initially process plastics, metals, OCC, and paper.  In view of 
the current market dynamics and related cost considerations, glass would not be included 
in the initial recyclables stream.   

 Offices for administrative and support facilities would be included. 

 Existing scale facilities at the transfer station would be used for the recycling trucks. 

 Utilities with the exception of sanitary sewer are present at the site. 

 The site is located in an area of the landfill not previously used for waste placement.    

1 . 4  C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  

The following conclusions and recommendations are presented as a result of the MRF feasibility 
study. 

CONCLUSIONS: 

 The estimated cost to develop the proposed MRF at the City’s transfer station is 
approximately $11.8 million. 

 The estimated annual operations and maintenance costs for the MRF will very likely 
exceed the projected revenue from sales of materials in the first five years of operation. 

 The potential for increased revenue in the future is substantial given the available waste 
stream in the region and recent pricing of some materials. 

RECOMMENDATIONS: 

1. Determine based on the financial analysis and other factors, if the City and Fort Hood 
want to continue pursuing the construction and operation of a regional MRF   

2. Apply for the Defense Economic Adjustment Assistance Grant Program (DEAAG) from 
the State in the spring if the intent is to move forward with development.   
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3. Update the financial analysis after the grant process and additional input from 
surrounding cities. 

4. Further refine institutional arrangements for the operation of the facility.  Consider 
developing a revenue/cost sharing agreement for the MRF with Fort Hood.  

5. Review the implementation of curbside recycling to determine the cost impact to 
customers if implemented.   

6. Consider implementing a limited commercial recycling program as an alternative to 
residential curbside recycling to enhance revenue with limited capital investment.  
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2  INTRODUCT ION 

2 . 1  P U R P O S E  A N D  S C O P E  

The City of Killeen authorized SCS Engineers to perform a feasibility study for the development 
and operation of a MRF that would be constructed at the City’s closed landfill and operated by 
Fort Hood personnel.  This feasibility study (Study) provides a more detailed analysis of the 
financial viability of this project that will include the development of cost estimates to develop 
and operate the facility, projected revenues from the sale of recyclables and potential funding 
sources for the project.   The Study also identifies and discusses potential institutional 
arrangements for ownership and administration of the facility.  Conclusions and 
recommendations are presented for the development and operation of the MRF along with pro-
forma analysis.    

2 . 2  B A C K G R O U N D  

This Study is the result of the recommendations made in the Master Plan that was recently 
completed through the cooperative efforts of SCS Engineers and the City.  The City had 
previously initiated discussions with Fort Hood and other cities during the planning process and 
committed to performing a more detailed study of the feasibility of the development and 
operation of a regional MRF that could serve the CenTex region.  Fort Hood also performed a 
study in 2011 that investigated the feasibility of regional recycling efforts for the Fort and Cen-
Tex Cities.  That study was conceptual assessment of the potential to develop regional recycling 
programs.  

2 . 3  P A R T I C I P A N T S  

The City of Killeen Solid Waste Division staff provided data and input into this Study along with 
review and comment throughout the development of the Study.  SCS Engineers developed the 
recommendations as well as all the pro-forma economic analysis.   

An initial meeting was held at the City that included participants from Fort Hood and 
surrounding communities of Harker Heights and Copperas Cove.  The meeting included an 
initial planning-level discussion regarding the potential for a regional MRF for the City, Fort 
Hood, and area cities.   

Additional meetings were held with City staff and Fort Hood to discuss technical issues, 
assumptions and grant funding. 

2 . 4  C O O R D I N A T I O N   

The Study involves close coordination with the City of Killeen and Fort Hood who would be the 
primary entities involved in development and operation of the MRF.  Coordination with CenTex 
partnership cites was part of the process as well.  SCS provided a briefing including solicitation 
of input from member cities regarding the MRF and potential grant funding.  SCS is also in 
contact with the CENTEX COG and state regarding available funding opportunities.  If the City 
decides to proceed with development of a MRF, it is recommended that the City inform the 
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regional planning authority regarding future plans that may impact future regional planning 
updates.  The Centex Sustainable Communities Partnership will be included in future 
coordination activities as well.  

2 . 5  R E G I O N A L  R E C Y C L I N G  A C T I V I T I E S   

The City of Killeen currently has a subscription recycling service that provides curbside 
recycling to residents for a monthly fee.  This program will be phased out soon due to the cost to 
maintain these services and process the materials.   

Fort Hood Recycling Center receives recyclables from the residential housing units as well as 
recyclables from non-residential areas within the installation, and operates a recycling program 
on the post that includes a recycling facility  

Copperas Cove is in the process of implementing single stream curbside recycling for their 
citizens.  Materials are collected and transported to a processing facility located near Austin that 
is operated by a private company.   

Other cities in the region are in the process of assessing the feasibility of providing curbside 
recycling service to the residents.  The outcome of this Study will likely be a factor in the 
process of determining whether communities pursue a curbside recycling program.  Exhibit 1 
provides a brief summary of current recycling programs for Killeen, Fort Hood and adjacent 
cities. 

E x h i b i t  1 .  C u r r e n t  R e c y c l e  P r o g r a m s   

Recycling Programs 

Program 
Component 

Fort Hood Killeen Copperas Cove 
Harker 
Heights 

Gatesville 

Sector 
Residential and Some 
Commercial 

Residential and 
Some Commercial 

Residential and Some 
Commercial 

Residential 

Collection 
Residential via private 
contract.  Commercial 
via Fort Hood Crew 

Manual Source-
sorted Curbside 

Single Stream Pilot 
Manned Recycling 

Center 

Collection 
Frequency 

Daily/Weekly Once Weekly Twice Weekly N/A 

Residential 
Curbside 
Container 

None  City-provided bins None None 

Participation 
Mandatory.  Rate is 
not available 

Subscription Service 

Service provided to 
all households. Pilot 
Single Stream 
Program 
Implementation Phase 

Varies Unknown 

Equipment 

Collection vehicles, 
modular trailer, OCC 
baler, paper baler, 
conveyors, dumpsters, 
carts, bins 

Collection vehicles, 
modular trailer, 
OCC baler, 
dumpsters, carts, bins 

Collection vehicles, 
modular trailer, OCC 
baler, dumpsters, 
carts, bins 

None None 
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3  RECYCLABLE  QUANT I T I ES  AND SERV ICE  AREA  

3 . 1  P R I M A R Y  P A R T I C I P A N T S  A N D  Q U A N T I T I E S  

The primary participants for the development and operation of the MRF would be the City of 
Killeen and Fort Hood.  Fort Hood plans to haul the curbside recyclables collected from 
residential units as well as some non-commercial recyclable materials to the new MRF.  The Fort 
would maintain their existing recycling facility to process some metals and selected commercial 
materials. The City of Killeen would implement a single stream curbside collection program to 
collect recyclables for delivery and processing at the new MRF.  Other cities that have expressed 
intent to bring their recyclables to the MRF include: Harker Heights, Gatesville and Copperas 
Cove.  Copperas Cove is currently collecting recyclables in a single stream curbside collection 
program.     

Estimated recyclable quantities are listed in Exhibit 2.  Killeen estimates were derived from the 
waste quantity projections developed for the plan.  Recyclable quantities for the other cities have 
been estimated based on waste generation rates for the region.  The estimated composition of 
recyclables was derived from recent waste composition estimates for cities within the region.  
SCS assumed a 12% recycling rate for residential msw.  These initial estimated quantities were 
used in the analysis presented in Section 5 of this Study.   

E x h i b i t  2 .  E s t i m a t e d  R e c y c l a b l e  Q u a n t i t i e s  f o r  C i t i e s  

Recyclable Materials 
% of 
Total 

Annual Tonnage 

Killeen 
Copperas 

Cove 
Harker 
Heights 

OCC 20% 1248 481.6 409.6 
Mixed Paper 45% 2808 1083.6 921.6 
Plastic 5% 312 120.4 102.4 
Wood 5% 312 120.4 102.4 
Ferrous and Nonferrous 
Metal/Cans 5% 312 120.4 102.4 

Glass and Residual 20% 1248 481.6 409.6 
Total 100% 6240 2408 2048 

 
The City of Gatesville quantities are included with the Fort Hood estimated quantities which are 
presented on Exhibit 10. 
 

3 . 2  A D D I T I O N A L  P A R T I C I P A N T S  A N D  Q U A N T I T I E S   

The estimated recyclable quantities are based on the participants that have indicated their intent 
to utilize the regional MRF if it is developed.  Other potential participants include the cities of 
Belton, Temple, Nolanville and unincorporated areas of the region.  At this time, we are not 
including additional entities in the material quantity estimates to avoid overstating the initial 
material quantities that would be available for the new MRF.  Future growth will be considered 
in the sizing of the facility in order to accommodate additional cities.   
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Waste composition estimates for the study were taken from the Killeen Master Plan and Fort 
Hood Recycling Study as well as current quantities received by Fort Hood.  Total quantities for 
the cities were derived by estimating waste generation rates and assuming a 12% recycling rate. 

Materials that will be processed include: paper, plastics, OCC, ferrous and non-ferrous metals 
and residue.  Some wood materials may be received and separated for use at the composting 
facility.  It was decided in discussions with the City and Fort Hood that glass would not be 
recycled due to its low value and difficulty in processing. Exhibit 3 presents estimated waste 
composition for Killeen from the Master Plan. 

E x h i b i t  3 .  E s t i m a t e d  A v e r a g e  S i n g l e - F a m i l y  W a s t e  C o m p o s i t i o n  
( S C S  S t u d y  f r o m  1 3  M u n i c i p a l i t i e s )  

Material Components 
Average 

Residential 
Composition 

Average Residential 
Tonnage  

(Killeen, 2012) 

R
ec

yc
la

bl
e 

C
ur

bs
id

e 

Corrugated Cardboard 2.5% 2,348 

Newspaper/Print 2.5% 2,380 

Office/Mixed Paper 10.8% 10,265 

PET Bottles 1.8% 1,670 

HDPE Bottles 1.0% 976 

Other Plastic Containers 1.8% 1,710 

Ferrous Metal 2.3% 2,221 

Aluminum 1.1% 999 

Other Non-Ferrous Metal 0.5% 513 

Glass Bottles/Jar 3.3% 3,173 

Subtotal Recyclable Curbside 27.6% 26,256 

O
th

er
 R

ec
yc

la
bl

e 

Gable Top Cartons/Aseptic 0.7% 699 

Scrap Metal 1.5% 1,433 

Plastic Shopping Bags 1.0% 984 

Textiles/Carpet 5.1% 4,841 

Electronics 1.2% 1,171 

C&D 3.9% 3,745 

HHW 0.2% 201 

Subtotal Other Recyclable 13.8% 13,074 

C
om

po
st

ab
le

 

Food 15.8% 15,049 

Yard Waste 5.4% 5,092 

Other Paper 10.6% 10,032 

Subtotal Compostable 31.8% 30,173 
Total Potentially Recyclable 73.2% 69,503 
Total Non-Divertible 26.8% 25,497 

TOTAL 100.0% 95,000 
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4  FAC I L I TY  P LANNING 

4 . 1  L O C A T I O N  D E S C R I P T I O N  O F  F A C I L I T Y  

4 . 1 . 1  F a c i l i t i e s  

The proposed MRF will consist of a main processing building that will receive and process the 
recyclables and separate administrative offices with employee sanitary facilities.  The proposed 
improvements are summarized below: 

 44,800 sf metal building for receiving and processing recyclable materials  

 Recycling sorting system with baler 

 6400 sf administrative offices located adjacent to the MRF Building 

 Concrete paved entrance road and truck parking and maneuvering areas   

 Utilities to support the equipment and building needs 

 Mobil equipment and trucks 

The proposed MRF building is sized to accommodate the processing equipment and tipping floor 
area.   The building is sized to accommodate future growth as quantities increase.  Exhibit 5 is a 
site plan that provides a layout for the facility.  The processing building will have a minimum 
clear height of 30 feet.  The proposed structure is a pre-engineered type with metal arch framed 
supports with metal wall and roof panels to provide interior clear span for full use of floor space.  
No interior heat or air conditioning is proposed. The MRF building will have large roll-up doors 
for collection vehicles to enter and unload.  A separate loading dock area would provide loading 
for baled materials. 

The recycling sorting system layout is shown in Exhibit 6.  This proposed configuration was 
prepared by CP Manufacturing (CP) in response to an RFI document prepared by SCS 
Engineers.  The layout provides an overview of the sorting system operation.  The sorting system 
proposed will handle the initial quantities of materials planned for the MRF and anticipated 
future quantities.  The 10 tons per hour (tph) capacity can be expanded later to accommodate 
growth.  At this time, an optical sorter for plastics is not included due to the cost of this 
additional equipment.  Photographs of a similar sized system recently installed by CP are 
included in the appendix. 

The levels of personnel estimated for the MRF are: 

 12-14 Sorters 

 5 Operators 

 5 Administrative Personnel  

These estimates are derived from input from the equipment manufactures and Fort Hood as well 
experience with similar facilities.  

The proposed administrative offices are shown in Exhibit 5.  The office space will include a 
shower and restrooms, offices and meeting room.  The square footage is an estimate based on the 
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number of administrative staff and employees.  The actual floor plan and final size of the office 
area will be determined during the detailed design phase. 

The concrete entrance and exit drive along with paved loading and approaches are shown on 
Exhibit 5.  Collection trucks would use the existing transfer station scales located near the 
proposed entrance.  The entrance location off of the existing main access road may need some 
adjustment to avoid traffic conflicts with the transfer station traffic. 

Utilities included for this cost estimate include water, septic and electrical service.  Drainage is 
assumed to be handled with surface flow and erosion protection.   

Mobil equipment includes a front end loader, fork lift, trash roll-off and trucks.  These are 
depicted in the Exhibit 6. 

4 . 1 . 2  L o c a t i o n  

The proposed location of the MRF is the City’s closed landfill adjacent to the existing transfer 
station.  The location was selected based on discussions with the City and Fort Hood as well as 
appropriate engineering selection criteria for solid waste facilities based on SCS’ past 
experience.   Highways 190 and 195 provide appropriate roadway access for potential users and 
close proximity to the transfer station, thereby limiting the cost of residual disposal.  The site 
within the landfill preliminarily selected for development is located west of the main landfill 
entrance road near the scale house.  The site is entirely outside the limits of waste for the closed 
landfill.  Site preparation will not require imported fill or substantial excavations to achieve final 
grades.  Utilities are nearby due to the transfer station construction that was performed in 2006 
and 2007. In view of such desirable characteristics, the site appears to be favorable for 
development and operation. The final site selection will be confirmed prior to performing the 
final design on the facility.    
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E x h i b i t  4 .  L o c a t i o n  M a p  
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E x h i b i t  5 .  S i t e  P l a n  
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Equipment Layout 
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5  F INANC IAL  ANALYS IS  

5 . 1  P R O  F O R M A  M O D E L I N G  

Estimated costs to build and operate the proposed MRF were developed using equipment 
manufacturer input and SCS experience with solid waste processing facilities.  Results are 
presented in Exhibits 8-12.  The analysis is presented for a five-year period beginning in 2016.  
Assumptions and complete pro forma are included in the Appendix A. 

Based on SCS’ review of the various preliminary design, the capital cost to construct the MRF is 
estimated to be $11,835,000.   This assumes no cost for the land.  Annual O & M costs are 
estimated to be $1,324,000.  Potential revenues are estimated to be in the range of $1,130,000, 
initially.  Revenues may be highly variable depending on the commodity markets and quality and 
composition of the material.  SCS’ analysis illustrates that the facility would likely operate with a 
negative cash flow based on the assumptions.  Future growth and commodity prices may 
improve this outlook.   Debt service estimates were calculated under two scenarios: assuming no 
grant funding and assuming a maximum funding of $5,000,000.  

5 . 1 . 1  C a p i t a l  C o s t s  

Capital Costs are estimated from similar sized facilities in 2016 dollars.  MRF equipment cost 
includes basic sorting system with baler, but does not include optical sorter or glass handling 
equipment. Site work is based on the Exhibit 5 Site Plan.  Utilities include water, sanitary 
sewer/septic and electrical service.   Building costs assume facilities described in Section 4.  
Mobil equipment includes front end loader, fork lift and roll-off containers and truck. 

E x h i b i t  6 .  C a p i t a l  C o s t s  

 

FY2016 FY2017 FY2018 FY2019 FY2020
Site Preparation $51,150 $0 $0 $0 $0
Earthwork $51,150 $0 $0 $0 $0
Utilities $184,140 $0 $0 $0 $0
Pavement $184,140 $0 $0 $0 $0
MRF Building $3,508,890 $0 $0 $0 $0
Offices $552,420 $0 $0 $0 $0
MRF Equipment $4,450,050 $0 $0 $0 $0
Mobile Equipment $818,400 $0 $0 $0 $0
Engineering/Testing $491,040 $0 $0 $0 $0
Contingency (15%) $1,543,707 $0 $0 $0 $0
TOTAL $11,835,087 $0 $0 $0 $0

MRF Capital Costs
Year



K i l l e e n  F t  H o o d  M R F  F e a s i b i l i t y  S t u d y  ( D R A F T )   
 

M:\Projects\Killeen\16215097.00 MRF Study_Ft.Hood\R111116 Killeen Fort Hood MRF Feasability Study (Draft( w KDY comments, TCA.doc 5 - 2  

5 . 1 . 2  M R F  O p e r a t i o n s  a n d  M a i n t e n a n c e  C o s t s  

The MRF personnel estimates assume 13 sorters, 5 operators, and 5 administrative personnel.  
Maintenance costs were estimated with input from equipment manufacturers and SCS 
experience.   

E x h i b i t  7 .  O  &  M  S u m m a r y   
 

5 . 1 . 3  R e v e n u e  

Exhibits 9 and 10 provide revenue estimates from the sale of recyclable materials.  Unit prices 
for the materials are based on regional estimates from December 2015.  Cost data is included in 
Appendix C. 

E x h i b i t  8 .  C i t i e s  R e v e n u e  

 
 

FY2016 FY2017 FY2018 FY2019 FY2020

Material Throughput (tons)1 - 100% 10,835 10,976 11,119 11,263 11,410

Waste Streams2

OCC $95.00 20% $210,606.06 $218,250.84 $226,173.13 $234,382.99 $242,890.86
Mixed Paper $60.00 45% $299,282.29 $310,145.94 $321,403.92 $333,070.57 $345,160.69
Plastic $50.00 5% $27,711.32 $28,717.22 $29,759.62 $30,839.87 $31,959.32
Wood $2.00 5% $1,108.45 $1,148.69 $1,190.38 $1,233.59 $1,278.37
Ferrous and Nonferrous Metal/Cans $300.00 5% $166,267.94 $172,303.30 $178,557.74 $185,039.20 $191,755.94
Residual ($38.00) 20% ($84,242.42) ($87,300.34) ($90,469.25) ($93,753.20) ($97,156.34)

TOTAL - - $631,569 $654,242 $677,734 $702,076 $727,299

2 - Pricing based on average recent market pricing for Houston Southcentral USA

Killeen 6,240 tpy
Copperas Cove 2,408 tpy 42,293 1825 52% 12%
Harker Heights 2,048 tpy 35,969 1825 52% 12%

Population
Waste 

lb/year/person % Residential % Recycled

Cities Revenue
Revenue/ton 

(FY2015 $)2
% of 

Throughput
Year

1 - Material Throughput for Killeen was based on FY2015 throughput 6,240 tpy.  The other cities were based on CY2013 population estimates, a 5 
lb/year waste generation rate, a 52% residential disposal, and 12% recycling rate.  An average growth rate of 1.3% was used to determine 
FY2016 acceptance

FY2016 FY2017 FY2018 FY2019 FY2020

Personnel2 $941,160 $962,807 $984,951 $1,007,605 $1,030,780

Equipment Maintenance3 $267,003 $273,144 $279,426 $285,853 $292,428

Equipment power4 $57,145 $58,460 $59,804 $61,180 $62,587
Utilites (Building electric, water, etc.) $20,460 $20,931 $21,412 $21,904 $22,408
Supplies and Fuel $40,920 $41,861 $42,824 $43,809 $44,817
Building Maintenance $10,230 $10,465 $10,706 $10,952 $11,204
TOTAL $1,336,918 $1,367,667 $1,399,124 $1,431,304 $1,464,224
1 - Increase from FY2015 by 2.3% Inflation

MRF O&M1 Year

4 - Electricity Based on 230 HP (173KW motors), 60% power usage, $0.12/KWh (2015), 3,012 hrs/yr + Baler 
Based on 200 HP (150KW motors), 80% power usage, $0.15/KWh (2015), 2.080 hrs/yr

2 - 23 Personnel @ $40K/year in FY2015
3 - 6% of Equipment Capital Costs in FY2015
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E x h i b i t  9 .  F o r t  H o o d  R e v e n u e  

 

5 . 1 . 4  C o s t  S u m m a r y  

Exhibit 11 provides estimated annual cost summary for MRF development.  Annual cost totals 
are included for a scenario that includes a $5,000,000 grant from the state and a scenario without 
any grant funding.  Capital costs are amortized over a 20 year period at an interest rate of 3.5%. 

E x h i b i t  1 0 .  S u m m a r y  o f  R e v e n u e  a n d  C o s t  E s t i m a t e s  

FY2016 FY2017 FY2018 FY2019 FY2020
O&M ($1,336,918) ($1,367,667) ($1,399,124) ($1,431,304) ($1,464,224)
Debt Service (W/O Grant) ($832,729) ($832,729) ($832,729) ($832,729) ($832,729)
Revenue $1,062,750 $1,100,937 $1,140,506 $1,181,505 $1,223,988
TOTAL ($1,106,898) ($1,099,460) ($1,091,348) ($1,082,528) ($1,072,965)

Debt Service (W/ Grant) ($480,924) ($480,924) ($480,924) ($480,924) ($480,924)
TOTAL ($755,093) ($747,654) ($739,542) ($730,722) ($721,160)

MRF Summary
Year

 

The Pro Forma analysis of the MRF indicates that the potential revenue from material sales will 
be less than the annual O & M costs based on current commodity pricing.  This may improve in 
the future as commodity pricing recovers.  Debt service costs vary depending on the level of 
grant funding.  Based on the revenue estimates, the annual deficits range from $755,100 to 
$1,106,900.   

5 . 1 . 5  C u r b s i d e  C o l l e c t i o n  C o s t  S u m m a r y  

Curbside recycling costs were updated from the analysis performed in the Master Plan and Rate 
Study.  Avoided costs of transfer and disposal are included in the totals.  As summarized in 
Exhibit 12, these costs indicate additional annual costs of $1,500,000 will be required in the first 
year of operation to implement curbside collection of recyclables on a once every two week 
schedule.   

FY2016 FY2017 FY2018 FY2019 FY2020

Material Throughput (tons)1 - 100% 5,875 5,952 6,029 6,108 6,187
Waste Streams

OCC $95.00 44% $251,240.33 $260,360.10 $269,810.91 $279,604.78 $289,754.15
Mixed Paper $60.00 34% $122,614.90 $127,065.70 $131,678.05 $136,457.84 $141,411.12
Plastic $50.00 5% $15,026.34 $15,571.78 $16,137.02 $16,722.77 $17,329.79
Wood $2.00 5% $601.05 $622.87 $645.48 $668.91 $693.19
Ferrous and Nonferrous Metal/Can $300.00 3% $54,094.81 $56,058.40 $58,093.26 $60,201.99 $62,387.26
Residual ($38.00) 8% ($18,272.02) ($18,935.28) ($19,622.61) ($20,334.89) ($21,073.03)

TOTAL - - $431,181 $446,695 $462,771 $479,429 $496,689
1 - Material Throughput based on FY2015 throughput of 5,800 tpy and an average growth rate of 1.3%
2 - Pricing based on average recent market pricing for Houston Southcentral USA
Ft Hood 5,800 tpy
Killeen 6,240 tpy
Copperas Cove 2,408 tpy 42,293 1825 52% 12%
Harker Heights 2,048 tpy 35,969 1825 52% 12%
Gatesville 1,159 tpy 20,360 1825 52% 12%

Population
Waste 

lb/year/perso % Residential % Recycled

Ft. Hood Revenue
Year% of 

Throughput

Revenue/ton 

(FY2015 $)2
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E x h i b i t  1 1 .  C u r b s i d e  C o l l e c t i o n  C o s t s  

Curbside Collection Costs 
Year 

FY2016 FY2017 FY2018 FY2019 FY2020 
Equipment O&M $252,000 $257,796 $263,725 $269,791 $275,996 
Labor $220,646 $225,721 $230,913 $236,224 $241,657 
Truck Amortization $333,667 $333,667 $333,667 $333,667 $333,667 
Cart Amortization - Single Cart Program $265,650 $265,650 $265,650 $265,650 $265,650 
Cart Amortization - Multi Cart Program $414,920 $414,920 $414,920 $414,920 $414,920 
Public Education $50,000 $51,150 $52,326 $53,530 $54,761 
City Administrative Overhead - Single $428,785 $433,134 $437,582 $442,133 $446,788 
City Administrative Overhead - Multi $549,555 $554,447 $559,451 $564,571 $569,808 
Total Expenses - Single Cart Program $1,550,748 $1,567,118 $1,583,863 $1,600,994 $1,618,519 
Total Expenses - Multi Cart Program $1,820,788 $1,837,701 $1,855,002 $1,872,702 $1,890,809 

Avoidance Costs1 ($237,120) ($245,727) ($254,647) ($263,890) ($273,469) 
Total Expenses - Single Cart Program $1,313,628 $1,321,390 $1,329,216 $1,337,104 $1,345,050 
Total Expenses - Multi Cart Program $1,583,668 $1,591,973 $1,600,356 $1,608,812 $1,617,340 
1 - Based on a $38/ton disposal fee, City of Killeen's Throughput, 1.3% growth, and 2.3% inflation. 

 
The rate impact of implementing a single-stream recycling program in conjunction with the 
development and operation of a regional MRF will depend on several factors. Revenue, cost 
sharing, grant funding and changes to current recycling programs will all have an affect the 
future monthly rates.  Based on assumptions in this analysis residential rates will need to increase 
in the range of $2 to $3 per month to cover the anticipated additional cost of curbside collection 
and processing of the recyclables.   
 

5 . 2  F U N D I N G  

Funding for the facility includes potential grant money available from the State.  The largest 
potential source of funding is provided by the Defense Economic Adjustment Assistance Grant.  
This program is set up to provide funding for projects that involve military installations in Texas 
facing economic impacts resulting in job loss or disruptions in the facilities.  The Regional MRF 
project appears to be well-positioned to pursue grant funding given the involvement of 
municipalities and Fort Hood.  The next application period is in April 2016.  The City should 
determine if they are interested in pursuing these funds.  A maximum potential for funding on 
this project would be $5,000,000 

Other sources of potential grant funding include the CENTEX COG.  The COG provides limited 
funding annually for solid waste projects in the region.  Annual funding for grant projects vary, 
but are generally in the range of $100,000.  This may be a good source for funding small 
equipment or containers.   
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The EPA provides grant funding for recycling programs under the Pollution Prevention grant 
program.  These grants typically range from $20,000 to $120,000.  These funds are used 
primarily for technical assistance training and outreach. 

Information on the grant funding programs is included in Appendix C.  

Funding for the capital improvements after the grant funds are considered would most likely be 
municipal bonds.  Debt service calculations for the financial analysis assume an interest rate of 
3.5% for a term of 20 years.     
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6  INST I TUT IONAL  ARRANGEMENTS  

The Regional MRF would be developed and operated by the City of Killeen and Fort Hood.  One 
possible arrangement to accomplish this would be an inter-local agreement between the two 
entities.  Other cities committed to the use of this facility may also be part of the agreement.  
Roles and responsibilities of the parties need to be clearly defined to avoid future conflicts.  
These include: 

Development of the Facility:  Who will assume the responsibility for the capital costs to develop 
the facility? 

If Fort Hood provides personnel, who will absorb potential shortfalls in years that the facility 
operates at a loss?  How will the losses be distributed among the participants?   

Are other entities willing to assume some responsibility for these costs? 

Another possible organizational structure for this project would be to establish a new solid waste 
authority.  The State of Texas allows the establishment of authorities that will manage solid 
waste.  Examples of these types of structures include TASWA in north Texas and BVSMA in 
southeast Texas, which own and operate landfills.  Authorities are established by acts of the 
legislature and have elected boards that serve specified terms.  These authorities have authority 
to establish fees and borrow money for solid waste projects and services.  This approach may not 
be practical for this project but could be considered as an alternative to an inter-local agreement.  

An integral part of any agreement between participants will be the revenue/cost sharing 
agreement.  Based on the pro forma analysis there is likely to be annual net costs for the MRF 
that need to be covered by the primary participants.    
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7  RECOMMENDAT IONS AND IMPLEMENTAT ION 
SCHEDULE  

Based on the information collected and financial analysis performed SCS offers the following 
conclusions and recommendations: 

CONCLUSIONS: 

 The estimated cost to develop the proposed MRF at the City’s transfer station is 
approximately $11.8 million. 

 The estimated annual operations and maintenance costs for the MRF will very likely 
exceed the projected revenue from sales of materials in the first five years of operation. 

 Potential for increased revenue in the future is substantial given the available waste 
stream in the region and recent pricing of some materials. 

RECOMMENDATIONS: 

1. Determine based on the financial analysis and other factors models if the City and Fort 
Hood wants to continue pursuit of construction and operation of a regional Material 
Recovery Facility. 

2. Apply for the DEAAG from the State in the spring if the intent is to move forward with 
development.   

3. Update the financial analysis after the grant process and addition al input from 
surrounding Cities. 

4. Further refine institutional arrangements for the operation of the facility. Consider 
developing a revenue/cost sharing agreement for the MRF with Fort Hood.  

5. Review the implementation of curbside recycling to determine the cost impact to 
customers if implemented.   

6. Consider implementing a limited commercial recycling program as an alternative to 
residential curbside recycling to enhance revenue with limited capital investment.  
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7 . 1  I M P L E M E N T A T I O N  S C H E D U L E  

E x h i b i t  1 2 .  P l a n  I m p l e m e n t a t i o n  S c h e d u l e  
 

Recommendations 

Fiscal Years 
2016 

Jan - Dec 
2017 

Jan - Sept 

Design                                       

Construction                                        
Single Stream 
Collection                                        

Operations                      
Commercial 
Recycling                                        

 

The implementation schedule assumes that project implementation begins at the conclusion of this 
study in the first quarter of 2016.
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APPENDIX A 

RATE MODEL PRO FORMA 



FY2016 FY2017 FY2018 FY2019 FY2020
O&M ($1,336,918) ($1,367,667) ($1,399,124) ($1,431,304) ($1,464,224)
Debt Service (W/O Grant) ($832,729) ($832,729) ($832,729) ($832,729) ($832,729)
Revenue $1,062,750 $1,100,937 $1,140,506 $1,181,505 $1,223,988
TOTAL ($1,106,898) ($1,099,460) ($1,091,348) ($1,082,528) ($1,072,965)

Debt Service (W/ Grant) ($480,924) ($480,924) ($480,924) ($480,924) ($480,924)
TOTAL ($755,093) ($747,654) ($739,542) ($730,722) ($721,160)

MRF Summary
Year



Item Input Description Quantity Units/Description Comments/Source
1 Inflation Rates 2.3% SCS Assumptions - 11 Year US Average is 2.3%
2 Average Growth 1.3% City Provided; Annual growth rate over 2 decades
3 Material Throughput to MRF 17,000 tons FY2015
4 Curbside Expenses
4a Trucks Needed 7 trucks 6 primary, 1 spare, SCS Assumption
4b Truck Operations $3,000 per month per truck City provided
4c Labor $17.68 per hour w benefits City provided, assume 40 hr/week
4d Truck Costs $286,000 6 Year Replacement City provided

$55.00 96-gallon size City provided
$50.00 64-gallon size SCS Assumption
$45.00 35-gallon size SCS Assumption

4f Single Cart Program 48,300 96-gallon 46,000 carts needed + 5% inventory, SCS Assumption
48,300 96-gallon 46,000 carts needed + 5% inventory, SCS Assumption
25,300 64-gallon 50% of 46,000 carts needed + 10% inventory, SCS Assumption

5,060 35-gallon 10% of 46,000 carts needed + 10% inventory, SCS Assumption
4h Public Eduation $50,000 Annual SCS Assumption
4i 40.0% Single Cart SCS Assumption
4j 45.0% Multi Cart SCS Assumption

Rolling Carts
4e

4g
Multicart Program

City Overhead

A-4



FY2016 FY2017 FY2018 FY2019 FY2020
Equipment O&M $252,000 $257,796 $263,725 $269,791 $275,996
Labor $220,646 $225,721 $230,913 $236,224 $241,657
Truck Amoritization $333,667 $333,667 $333,667 $333,667 $333,667
Cart Amoritization - Single Cart Program $265,650 $265,650 $265,650 $265,650 $265,650
Cart Amoritization - Multi Cart Program $414,920 $414,920 $414,920 $414,920 $414,920
Public Education $50,000 $51,150 $52,326 $53,530 $54,761
City Administrative Overhead - Single $428,785 $433,134 $437,582 $442,133 $446,788
City Administrative Overhead - Multi $549,555 $554,447 $559,451 $564,571 $569,808
Total Expenses - Single Cart Program $1,550,748 $1,567,118 $1,583,863 $1,600,994 $1,618,519
Total Expenses - Multi Cart Program $1,820,788 $1,837,701 $1,855,002 $1,872,702 $1,890,809

Avoidance Costs1
($237,120) ($245,727) ($254,647) ($263,890) ($273,469)

Total Expenses - Single Cart Program $1,313,628 $1,321,390 $1,329,216 $1,337,104 $1,345,050
Total Expenses - Multi Cart Program $1,583,668 $1,591,973 $1,600,356 $1,608,812 $1,617,340

Curbside Collection Costs
Year

1 - Based on a $38/ton disposal fee, City of Killeen's Throughput, 1.3% growth, and 2.3% inflation.



FY2016 FY2017 FY2018 FY2019 FY2020
Site Preparation $51,150 $0 $0 $0 $0
Earthwork $51,150 $0 $0 $0 $0
Utilities $184,140 $0 $0 $0 $0
Pavement $184,140 $0 $0 $0 $0
MRF Building $3,508,890 $0 $0 $0 $0
Offices $552,420 $0 $0 $0 $0
MRF Equipment $4,450,050 $0 $0 $0 $0
Mobile Equipment $818,400 $0 $0 $0 $0
Engineering/Testing $491,040 $0 $0 $0 $0
Contingency (15%) $1,543,707 $0 $0 $0 $0
TOTAL $11,835,087 $0 $0 $0 $0

MRF Capital Costs
Year



FY2016 FY2017 FY2018 FY2019 FY2020

Personnel2 $941,160 $962,807 $984,951 $1,007,605 $1,030,780

Equipment Maintenance3 $267,003 $273,144 $279,426 $285,853 $292,428

Equipment power4 $57,145 $58,460 $59,804 $61,180 $62,587
Utilites (Building electric, water, etc.) $20,460 $20,931 $21,412 $21,904 $22,408
Supplies and Fuel $40,920 $41,861 $42,824 $43,809 $44,817
Building Maintenance $10,230 $10,465 $10,706 $10,952 $11,204
TOTAL $1,336,918 $1,367,667 $1,399,124 $1,431,304 $1,464,224
1 - Increase from FY2015 by 2.3% Inflation

MRF O&M1 Year

4 - Electricity Based on 230 HP (173KW motors), 60% power usage, $0.12/KWh (2015), 3,012 hrs/yr + Baler Based on 
200 HP (150KW motors), 80% power usage, $0.15/KWh (2015), 2.080 hrs/yr

2 - 23 Personnel @ $40K/year in FY2015
3 - 6% of Equipment Capital Costs in FY2015



FY2016 FY2017 FY2018 FY2019 FY2020
Without Grant ($832,729) ($832,729) ($832,729) ($832,729) ($832,729)
With Grant ($480,924) ($480,924) ($480,924) ($480,924) ($480,924)

Loan of $11,835,087 $6,835,087
Rate 3.50% 3.50%
# of Payments 20 20
Payment Cost ($832,729) ($480,924)

Grant $5,000,000

Debt Service
Year



FY2016 FY2017 FY2018 FY2019 FY2020

Material Throughput (tons)1 - 100% 5,875 5,952 6,029 6,108 6,187
Waste Streams

OCC $95.00 44% $251,240.33 $260,360.10 $269,810.91 $279,604.78 $289,754.15
Mixed Paper $60.00 34% $122,614.90 $127,065.70 $131,678.05 $136,457.84 $141,411.12
Plastic $50.00 5% $15,026.34 $15,571.78 $16,137.02 $16,722.77 $17,329.79
Wood $2.00 5% $601.05 $622.87 $645.48 $668.91 $693.19
Ferrous and Nonferrous Metal/Cans $300.00 3% $54,094.81 $56,058.40 $58,093.26 $60,201.99 $62,387.26
Glass and Residual ($38.00) 8% ($18,272.02) ($18,935.28) ($19,622.61) ($20,334.89) ($21,073.03)

TOTAL - - $431,181 $446,695 $462,771 $479,429 $496,689
1 - Material Throughput based on FY2015 throughput of 5,800 tpy and an average growth rate of 1.3%
2 - Pricing based on average recent market pricing for Houston Southcentral USA

Ft. Hood Revenue
Year% of 

Throughput
Revenue/ton 

(FY2015 $)2



FY2016 FY2017 FY2018 FY2019 FY2020

Material Throughput (tons)1 - 100% 10,835 10,976 11,119 11,263 11,410

Waste Streams2

OCC $95.00 20% $210,606.06 $218,250.84 $226,173.13 $234,382.99 $242,890.86
Mixed Paper $60.00 45% $299,282.29 $310,145.94 $321,403.92 $333,070.57 $345,160.69
Plastic $50.00 5% $27,711.32 $28,717.22 $29,759.62 $30,839.87 $31,959.32
Wood $2.00 5% $1,108.45 $1,148.69 $1,190.38 $1,233.59 $1,278.37
Ferrous and Nonferrous Metal/Cans $300.00 5% $166,267.94 $172,303.30 $178,557.74 $185,039.20 $191,755.94
Glass and Residual ($38.00) 20% ($84,242.42) ($87,300.34) ($90,469.25) ($93,753.20) ($97,156.34)

TOTAL - - $631,569 $654,242 $677,734 $702,076 $727,299

2 - Pricing based on average recent market pricing for Houston Southcentral USA

Killeen 6,240 tpy
Copperas Cove 2,408 tpy 42,293 1825 52% 12%
Harker Heights 2,048 tpy 35,969 1825 52% 12%

Population
Waste 

lb/year/person % Residential % Recycled

Cities Revenue
Revenue/ton 

(FY2015 $)2
% of 

Throughput
Year

1 - Material Throughput for Killeen was based on FY2015 throughput 6,240 tpy.  The other cities were based on CY2013 population estimates, a 5 lb/year 
waste generation rate, a 52% residential disposal, and 12% recycling rate.  An average growth rate of 1.3% was used to determine FY2016 acceptance
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APPENDIX B 

PHOTOS 

HORRY COUNTY, SC 

CP MANUFACTORING, INC.
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APPENDIX C 

GRANT FUNDING INFORMATION



Defense 
Economic 
Adjustment 
Assistance 
Grant 
Program
(DEAAG)

The Defense Economic Adjustment Assistance Grant Program (DEAAG) is an infrastructure 
grant program designed to assist defense communities that are responding to or recovering 
from a reduction or termination of defense contracts , and those that have been positively 

affected with new or expanded military missions, as well as, qualified job retention.

DEAAG funding is available to local municipalities, counties, defense base development 
authority, junior college districts and Texas State Technical College campuses, and regional 

planning commissions representing these communities.

Funding can be used for negatively and positively affected communities or for proactive 
projects that will increase the military value of the installation. Projects can include the 
purchase of Department of Defense property, new construction or rehabilitation of facilities in 
support of job creating projects and opportunities. Additionally, funds can be awarded to Public 
Junior Colleges or Texas State Technical College System for the purchase or leasing of capital 

equipment for the purpose of (re)training displaced defense workers.

Grants awarded may range from $50,000 to $2 million per project. The Texas Military 
Preparedness Commission has awarded $32 million in 40 grants since the program inception in 

1997. The average award is $800,601.

Examples of past awards include the reconstruction of water and wastewater systems, the 
replacement of rail and rail bed, and upgrading a building to accommodate indoor engine 

testing capabilities. 

For more information about DEAAG, please visit http://gov.texas.gov/military/grants. 
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APPENDIX D 

COMMODITY PRICING FOR RECYCLABLES 

 




























































































