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Abstract: The deterioration of heating and cooling systems is considered 
the top facility corrosion problem by Army facility managers, because 
heating and cooling services are mission-critical. Cooling towers are sus-
ceptible to fouling due to the buildup of algae and other microbiological 
growth, which can cause corrosion, reduce energy efficiency, and spread 
disease. A new process has been developed to replace chlorination in cool-
ing water systems by generating an effective biocide on-site using ordinary 
table salt (sodium chloride) and water in an electrolytic cell. Three cooling 
towers were treated with this technology at Corpus Christi Army Depot, 
TX, and a fourth tower was monitored without treatment as a control. The 
earliest data collected indicate that the pH and conductivity of the cooling 
tower water did not change significantly after the mixed oxidant genera-
tion system was implemented, so no water chemistry adjustments are ne-
cessary. Also, the level of microbial activity in the water remains at low 
pretreatment levels. The data from an in-dependent analysis by the Illinois 
State Water Survey are not yet available. Data collection and analysis, both 
at the site and from samples sent to the water survey, will continue 
through December 2008. 

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. 
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to 
be construed as an official Department of the Army position unless so designated by other authorized documents. 
 
DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR. 
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Executive Summary 

The Army Installation Management Agency (IMA) and the Army Chief of 
Staff for Installation Management (ACSIM) consider the deterioration of 
heating and cooling systems to be the top facility corrosion problem due to 
the critical nature of heating and cooling services, especially in severe en-
vironments. Heating and cooling of DoD facilities is critical to mission ex-
ecution. Cooling tower systems are susceptible to fouling due to the buil-
dup of algae and other microbiological growth. The biofilm can harbor 
disease-causing bacteria. The development of a biofilm can increase corro-
sion rates, and decrease the energy efficiency of heat transfer surfaces. 

A new disinfectant process has been developed to replace chlorination in 
cooling water systems. The mixed oxidants process generates a disinfec-
tion solution from ordinary table salt (sodium chloride) and water in an 
electrolytic cell to generate the disinfectant solution on-site, replacing 
chlorine gas and bulk bleach disinfection systems. No hazardous materials 
are transported to or stored onsite, reducing environmental risks, and 
safety hazards, and the problem of solution degradation during storage.  

Three cooling towers were treated with this process at Corpus Christi Ar-
my Depot, and a fourth tower was monitored without treatment as a con-
trol. CCAD was selected as a demonstration site because it had different 
types of cooling towers running in a corrosive environment with a high 
cooling demand. Data collected at the site in the early weeks of perfor-
mance monitoring indicate that the pH and conductivity of the cooling 
tower water do not change significantly when the mixed oxidant genera-
tion system is implemented. The data from an independent analysis by the 
Illinois State Water Survey are not yet available. Data collection and analy-
sis, both at the site and from samples sent to the water survey will contin-
ue for a full 9 months after startup of the system.  

A lesson learned during the first application was that the use of finely 
ground table salt can clog system filters. The clogging was prevented by 
placing a bed of quartz rocks in the bottom of the brine tank, where the 
salt precipitate can settle and dissolve into solution over time. The subse-
quent applications are using a granulated form of salt to avoid clogging 
and the expense of using a quartz settling bed. 
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Unit Conversion Factors 

Multiply By To Obtain 

degrees Fahrenheit (F-32)/1.8 degrees Celsius 

feet 0.3048 meters 

gallons (U.S. liquid) 3.785412 E-03 cubic meters 

inches 0.0254 meters 

mils 0.0254 millimeters 

square feet 0.09290304 square meters 

 



ERDC/CERL TR-09-28 viii 

 

 

 



ERDC/CERL TR-09-28 1 

 

1 Introduction 

1.1 Problem statement 

The U.S. Army Installation Management Command (IMCOM) and the 
Army Chief of Staff for Installation Management (ACSIM) consider the de-
terioration of heating and cooling systems to be the top facility corrosion 
problem due to the critical requirement for space conditioning, especially 
in severe environments. Heating and cooling services in DoD facilities are 
critical to mission execution. Personnel must be provided with a habitable 
training, working, and living environment, and mission-critical electronic 
equipment such as high-performance computers and flight simulators 
must be continuously cooled to avoid failure.  

Cooling tower systems are susceptible to fouling due to the buildup of al-
gae and other microbiological growth. The development of a biofilm can 
increase corrosion rates while decreasing the energy efficiency of heat-
transfer surfaces. Such biofilm also can host pathogenic bacteria such as 
Legionella pneumophila, the cause of Legionnaire’s disease. The standard 
technology for the suppression of biofilm growth is chlorination of the car-
rier fluid using chlorine gas or bulk bleach disinfecting systems. These 
chlorination systems can increase the incidence of corrosion inside the 
system even as they suppress biofilm development. 

A new cooling system disinfectant technology known as the mixed oxi-
dants process has been developed to replace conventional chlorination 
methods. This process eliminates biofouling and scaling, and is claimed to 
be less corrosive than conventional chlorination. One such disinfection 
technology is distributed under the trade name MIOX, by the MIOX Cor-
poration, Albuquerque, NM. The company claims that its system removes 
existing biofilm, and greatly reduces both micro-biologically-induced cor-
rosion and corrosion due to sulfate-reducing bacteria. The equipment is 
available in a range of sizes, from battery-powered personal drinking water 
purifiers through large-scale devices for disinfecting cooling tower or 
swimming pool water. The technology was originally developed in the 
1980s by the Los Alamos Technical Associates (LATA) in response to the 
Army’s solicitation for a simple, portable alternative water purification 
system. 
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The mixed oxidant technology uses ordinary table salt (sodium chloride) 
and water in an electrolytic cell to generate the biocide onsite. The biocide  
is a solution containing chlorine and chlorine compounds generated in the 
electrolytic cell and monitored as free chlorine as it is dosed into the cool-
ing tower system. There are several advantages to this process over the use 
of bulk chemicals: 

• No hazardous materials such as chlorine gas or sodium hypochlorite 
need to be transported to or stored at the facility. 

• Regulatory requirements for risk management plans, hazardous mate-
rials training, etc., are eliminated. 

• On-demand production of the biocide eliminates the problem of solu-
tion degradation as it sits in storage. 

• Corrosivity is reduced because the oxidant does not offgas at normal 
system operating temperatures. 

• The resulting free chlorine concentration of <1% is classified as nonha-
zardous. 

1.2 Objective 

The objectives of this work were to: 

• Demonstrate a state-of-the-art treatment system for controlling micro-
biological growth and associated corrosion in cooling towers at an Ar-
my site with a high cooling demand and a corrosive environment; 

• Monitor the performance of the system on three cooling towers for a 
period of 9 – 12 months and compare these results to monitoring done 
without treatment on a fourth cooling tower at the site; 

• Develop implementation guidance for the use of the technology at DoD 
installations. 

1.3 Approach 

The Corpus Christi Army Depot was selected as the demonstration site be-
cause it uses cooling tower of different types and sizes that operate in a 
corrosive environment. The site also had sufficient space available in the 
mechanical rooms for placement of the control system and solution tanks.  

Additional details about how this demonstration was executed are pro-
vided in Appendix A, “Project Management Plan for CPC Project FAR-03”; 
and Appendix B, “Contractor Documentation.” 
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2 Technical Investigation 

2.1 Project overview 

A schematic drawing of the MIOX system is shown in Figure 1. For the 
Corpus Christie cooling system applications, smart monitoring and control 
systems were installed to continuously monitor and dose the cooling wa-
ter. Specifically, the automated control system verifies uniform and effec-
tive treatment for cooling towers and consistent protection against corro-
sion, scale, and microbiological growth. The nonhazardous MIOX process 
and the smart control system provide a longer, energy efficient service life, 
lower life-cycle operating costs, improved safety, and reduced risk of envi-
ronmental contamination. 

 
Figure 1. Schematic of the MIOX system. Source: MIOX Corp. 

2.2 Installation of the technology 

On 10 – 11 April 2008, SurTech Corporation initiated the MIOX program 
at Corpus Christi Army Depot. MIOX equipment was subsequently in-
stalled at the locations shown in Table 1. The company’s installation ma-
nual for the MIOX is included as an attachment to Appendix B. 
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Table 1. Selected cooling tower systems. 

MIOX Model Site Tower Type Chiller Type Chiller Size 

SAL-30 Mechanical 
Room 8 

Marley Class NC 
galvanized steel 

York Screw 
Chiller 

180 tons 

SAL-40 Mechanical 
Room 9 

Evapco Trane Centravac 
Rotary Chiller 

130 tons 

SAL-40 Mechanical 
Room 95 

Evapco Carrier Screw 
Chiller 

96 Tons 

 
Two areas that caused problems during installation were (1) securing per-
mission to drill a 1 in. vent to exhaust the hydrogen gas emission through 
the ceiling at each location and (2) arranging a dedicated electrical supply 
line with its own circuit breaker. The actual installation of the technology 
by SurTech’s mechanical subcontractor proceeded without problem.  

The first unit brought online was in Mechanical Room (MR) 8. Figure 2 
shows the MIOX control panel and the electrolytic cell that generates bio-
cide using electric current and a saline solution. Figure 3 shows, from left 
to right, the oxidant feed tank, the water softeners, and the brine tank. 

 
Figure 2. MIOX control panel (top) and electrolytic cell (bottom). 



ERDC/CERL TR-09-28 5 

 

 
Figure 3. In-line components of the MIOX biocide-generating system. 

One part of the final startup phase at MR-8 has caused the contractor to 
reconfigure the startup at the other two locations. The MIOX process re-
quires a very pure form of sodium chloride salt. For this purpose the con-
tractor originally procured 50 lb bags of Tru-Flow Evaporated Food Grade 
table salt. Because the fine salt crystals will plug a filter down stream in the 
MIOX unit, it was necessary to put several bags of two different grades of 
quartz rocks in the bottom of the brine tank to provide a settling bed for 
the salt. After the work was done on MR-8, the installers opted to use a 
pellet form of salt at the other locations. Using pelletized salt makes it un-
necessary to provide a quartz settling bed, avoiding the expenditure of  
$150 – 200 per location for the rocks.  

2.3 Technology operation 

All MIOX SAL units are preprogrammed so that once power and water are 
supplied to the equipment, the control panel automatically generates the 
desired mixed-oxidants.  

It was necessary to experiment with the brine and soft water flows to max-
imize the concentration of the oxidant (biocide) that was made. An oxidant 
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tank is included inline to store the biocide until it is fed to the recirculating 
cooling tower using a chemical feed pump. The biocide pump used with 
the previous microbiological control chemical was adapted to feed the 
mixed oxidant to the system.  

An adjustment period of several weeks is required before the MIOX sys-
tems reach their intended steady state. The mixed-oxidant solution in the 
oxidant tank started at a concentration of 1,500 mg/l, with the target con-
centration being 3,400 – 4,000 mg/l. Adjustment of the biocide concen-
tration to the proper levels for controlling microbial growth is achieved by 
changing the flow rate of the chemical feed pump.  

The established corrosion and scale control programs required no change 
after implementation of the MIOX system. A commercial corrosion inhibi-
tor formulated with phosphonates and sodium tolutriazole is used, and 
sulfuric acid controlled calcium scale buildup. 

2.4 Performance monitoring 

Two instantaneous corrosion probes were installed in a corrosion coupon 
bypass assembly along with two permanent metal coupons. The instanta-
neous probes have CDA1

The MIOX system is monitored and operated by a smart controller pro-
grammed to maintain a constant concentration of biocide in the oxidant 
solution tank. The controller maintains a 24-hour supply in the tank at the 
proper concentration. The system can be set up to activate a remote alarm 
when it requires additional salt or other service, and it can transmit data 
for remote display. 

 110 copper electrodes and C1010 steel electrodes. 
The same metals are used for the permanent coupons. During the demon-
stration period, instantaneous corrosion readings are obtained every 2 
weeks by the service representatives, and the coupons are changed every 
30 days. These coupons will be sent to the Illinois State Water Survey for 
analysis. Before initiation of the MIOX treatment, samples of the makeup 
water and cooling tower water were taken for analysis by the survey. 

                                                                 

 

1 CDA: Copper Development Association. 
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3 Discussion 

3.1 Metrics 

Three open circulating cooling towers are treated with the OSG system, 
and a fourth tower is set up as a control for collecting baseline data.  

Every 2 weeks the onsite mechanical contractor was to visit the site and 
perform the following tests on the three treated towers and the control: 

• Tower water 
1. Calcium Hardness – record 
2. Total Alkalinity – record 
3. pH - 7.0 – 9.0 
4. Specific Conductivity – 3,500 micromhos maximum 
5. Total Available Free Chlorine – 0.5-1.0 mg/l  
6. Total Bacteria – 1,000 CFU (colony-forming units) 
7. Inhibitor Concentration 
8. Corater Corrosion Readings for Iron (3.0mpy max.) and Copper (0.10 

mpy max.) 
9. Optional Tests – Iron, Copper 

• Makeup water 
10. Calcium Hardness – Water softened by MIOX to 0-3 mg/l 
11. Total Alkalinity – record, not significant 
12. pH – 7.0 – 9.0 
13. Specific Conductivity – record 
14. Total Available Free Chlorine – record 
15. Total Bacteria – record 
16. Optional Tests – iron, copper 

Each tower was outfitted with a bypass loop for installing copper and steel 
corrosion coupons, which were scheduled to be removed and replaced with 
new coupons once per month. The coupons were supplied by and returned 
to the Illinois State Water Survey for analysis. Samples of makeup water 
and water from each of the four towers also were collected once a month 
and sent to the water survey for independent analysis. 
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3.2 Results 

Data collected at the site during the early weeks of performance monitor-
ing indicate that the pH and conductivity of the cooling tower water do not 
change significantly when the mixed oxidant generation system is imple-
mented. Therefore, the water chemistry does not need to be adjusted to 
compensate for the effects of system. The microbiological counts were 
considered excellent, at below 1,000 CFU/ml before implementation, and 
they remained below 1,000 CFU/ml when operating with the mixed oxide 
system biocide. The interim data are shown in Table 2 and Figure 4. 

Table 2. Initial MIOX comparative data from Mechanical Room 8. 

System Date Conductivity, 
uS/cm 

TSC, Inhibitor 
Tracer 

Microbiological, 
CFU/ml 

pH 

Pre MIOX 3/5/2008 2811 2.6 <10+3 8.2 
3/12/2008 3145 13 <10+3 8.3 
3/20/2008 2600 6 <10+3 8.5 
3/27/2008 3494 7.5 <10+3 8.4 
4/9/2008 3455 4.4 <10+3 8.7 

With MIOX 4/24/2008 3463 5.7 <10+3 8.7 
4/30/2008 3523 7.5 <10+3 8.6 
5/7/2008 3335 7.5 <10+3 8.7 
5/14/2008 3361 5.8 <10+3 8.5 

 

0

500

1000

1500

2000

2500

3000

3500

4000

3/5/2008 4/5/2008 5/5/2008

7.9

8

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

Conductivity, uS/cm

pH

 
Figure 4. Water chemistry trend lines for conductivity and pH, March – May 2008. 
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A formal analysis will be performed at the end of the 9 month evaluation 
period (approximately December 2008). 

3.3 Lessons learned 

The type of salt selected for developing the brine may negatively impact 
system performance. If food-grade table salt is used, it must be mixed in a 
brine tank containing a settling bed of quartz rocks. The quartz remains 
chemically inert in the carrier fluid, but the gravel allows suspended salt 
crystals to settle to the bottom of the tank, where the salt can dissolve 
quiescently at the intended rate, undisturbed by water turbulence. With-
out the settling bed, salt sediment may flow through the system and clog 
downstream filters. In order to avoid the need for a quartz settling bed in 
the brine tank, the use of pelletized forms of salt is recommended. 
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4 Economic Summary 

Conventional treatment of cooling towers with chlorine in the form of 
chlorine gas or sodium hypochlorite solution involves: 

• purchasing the disinfectant 
• transporting it to the site as a hazardous material 
• storing the hazardous material onsite. 

The new technology transports the raw materials in a much more efficient 
form. The volume of hypochlorite solution is nearly five times larger than 
the volume of salt required to generate an equivalent amount of hypochlo-
rite on site. Therefore, it is reasonable to estimate that the shipping re-
quirement and the associated carbon footprint for the required salt is one-
fifth that of transporting sodium hypochlorite in bulk. There are direct 
savings in the purchase, with shipping costs, of the salt; and indirect sav-
ings in the environmental impact of the reduced shipping requirement. 
Also, the cost of raw materials for both hypochlorite and chlorine gas have 
been climbing drastically over the past several years, while the cost of salt 
has remained relatively constant. 

4.1 Costs and assumptions 

Demonstration project costs are shown below: 

Funding Source OSD Matching 
Labor 80 145 
Materials/Contracting 225 292 
Navy / Air Force Support 20 20 
Travel 10 10 
Report 15 0 
Total 350 467 

A typical installation maintains as many as 35 cooling towers. An operat-
ing budget for this number of towers has been estimated at $690K per 
year, based annual operating costs of $290K and repair/replacement costs 
of $400K per year (two new towers per year).  
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The operating costs of the new system are estimated at $195 per year, and 
are associated with an indirect cost avoided of $125K per year (costs of re-
locating personnel and equipment to alternate space during a cooling 
tower failure).  

4.2 Projected return on investment (ROI) 

1. Projected Useful Life Savings (ULS) is equal to the “Net Present Value 
(NPV) of Benefits and Savings” calculated from the Spreadsheet shown in 
Appendix A that is based on Appendix B of OMB Circular A94.  

ULS= $7,693K (from OMB Spreadsheet.  

2. Project Cost (PC) is shown as “Investment Required” in OMB Spread-
sheet in Appendix A; PC= $817K.  

3. Potential ROI – Computation  

 ULS $ 7,693K 
Potential ROI = ------------ = ------------- = 9.42 

PC $ 817K 

The calculated ROI for this project, which is based on current best practic-
es, projected maintenance, and rehab costs, has the potential to increase 
over the multiple-year implementation. An expected reduction in cooling 
system downtime will result in higher indirect savings.  
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 Investment Required   817,000 
        

 Return on Investment Ratio 9.42 Percent 942% 
        

 
Net Present Value of Costs and  

Benefits/Savings 2,419,697 10,113,091 7,693,394 
        
        

 B C D E F G H 
 

 
Baseline Costs Baseline 

Benefits/ 
Savings 

New 
System 
Costs 

New 
System 

Benefits/ 
Savings 

Present 
Value of 

Costs 

Present 
Value of 
Savings 

Total Present 
Value 

        
 690,000   195,000 125,000 182,247 761,699 579,452 
 690,000   195,000 125,000 170,313 711,821 541,508 
 690,000   195,000 125,000 159,179 665,285 506,106 
 690,000   195,000 125,000 148,766 621,764 472,998 
 690,000   195,000 125,000 139,035 581,095 442,060 
 690,000   195,000 125,000 129,929 543,035 413,106 
 690,000   195,000 125,000 121,427 507,501 386,074 
 690,000   195,000 125,000 113,490 474,330 360,840 
 690,000   195,000 125,000 106,061 443,279 337,218 
 690,000   195,000 125,000 99,119 414,265 315,146 
 690,000   195,000 125,000 92,645 387,207 294,562 
 690,000   195,000 125,000 86,580 361,860 275,280 
 690,000   195,000 125,000 80,925 338,225 257,300 
 690,000   195,000 125,000 75,621 316,057 240,436 
 690,000   195,000 125,000 70,668 295,356 224,688 
 690,000   195,000 125,000 66,047 276,041 209,994 
 690,000   195,000 125,000 61,737 258,029 196,292 
 690,000   195,000 125,000 57,701 241,159 183,458 
 690,000   195,000 125,000 53,918 225,348 171,430 
 690,000   195,000 125,000 50,388 210,596 160,208 
 690,000   195,000 125,000 47,093 196,823 149,730 
 690,000   195,000 125,000 44,012 183,946 139,934 
 690,000   195,000 125,000 41,126 171,884 130,758 
 690,000   195,000 125,000 38,435 160,637 122,202 
 690,000   195,000 125,000 35,919 150,123 114,204 
 690,000   195,000 125,000 33,579 140,343 106,764 
 690,000   195,000 125,000 31,376 131,134 99,758 
 690,000   195,000 125,000 29,328 122,576 93,248 
 690,000   195,000 125,000 27,417 114,589 87,172 
 690,000   195,000 125,000 25,623 107,091 81,468 
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5 Conclusions and Recommendations 

5.1 Conclusions 

To date, the cooling tower disinfection system demonstrated in this project 
has been shown to provide good control of the microbiological growth in 
the systems, and does not produce corrosive chlorine byproducts. The use 
of this disinfection system eliminates the need to transport and store ha-
zardous chlorine compounds onsite. This technology has the potential to 
deliver these benefits to virtually all open recirculating cooling towers in 
use at DoD facilities. 

5.2 Recommendations 

5.2.1 Applicability 

In theory, the mixed oxidant biocide generation process is applicable to 
most open recirculating cooling towers. These disinfection systems are 
available in sizes that generate 2.5 – 1,000 lb of free available chlorine per 
day. The units demonstrated in this project generate 2.5 – 4 lb per day for 
each of three small cooling towers, ranging from 96 – 180 tons. When the 
full data collection period is complete and the data have been analyzed, 
ERDC-CERL will develop guidance for effective application of the technol-
ogy to open recirculating cooling towers at DoD installations. 

5.2.2 Implementation 

The following DoD criteria documents cover water treatment in cooling 
towers: 

1. UFC 3-410-02N “Heating, Ventilating, Air Conditioning, and Dehumi-
difying Systems”, 8 Jun 2005 

2. UFGS 23 64 26 “Chilled, Chilled-Hot, and Condenser Water Piping 
Systems”  

It is recommended that both documents be updated to include the mixed 
oxidant technology for control of microbiological growth. Based on the 
preliminary results of this demonstration, the following change is recom-
mended for UFC 3-410-02N, section 7.2.1.3, “Water Treatment”: 
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7.2.1.3 Water Treatment. Selection of a water treatment system is 
based on analysis of makeup water and its anticipated contribution 
to internal corrosion and scale formation in distribution piping and 
heat transfer equipment, both of which will affect system efficiency 
and capacity. Obtain services of a water treatment specialist to per-
form a water analysis, if not available at the site, and to make spe-
cific recommendations on type and quantity of chemicals used. 
Coordinate the decision on type of chemicals specified with the lo-
cal environmental program manager to ensure chemicals can be 
properly handled and disposed of and that pollution control regula-
tions are properly addressed. Consider the use a system which ge-
nerates chlorinated biocide on-site from sodium chloride (table 
salt). This type of system will eliminate the need for purchasing and 
storing hazardous chlorine or hypochlorite solution at the site, and 
the problem of degradation of these solutions in storage. 

The following change is recommended for UFGS 23 64 26, section 2.11.6, 
“Condenser Water,” to be added as a note to the designer immediately be-
fore the last sentence: 

Onsite generation of a mixed-oxide treatment for the control of mi-
crobiological growth in open recirculating cooling towers shall be 
considered as a replacement for conventional chlorination methods 
where feasible in order to reduce fouling of the tower and basin, 
which is associated with both corrosion and a reduction in energy 
efficiency. 
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Appendix A: Project Management Plan for 
CPC Project FAR-03 
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Appendix B: Contractor Documentation 

 

WORK PLAN 
PRIME CONTRACT: W9132T-06-D-0001 

06T0158, TASK 1 
 

MIOX MIXED OXIDANT PROCESS 

 

Background:  A new disinfectant process has been developed to replace 
chlorination in cooling water systems.  The MIOX process, manufactured 
by the MIOX Corporation in Albuquerque, NM, replaces chlorine gas and 
bulk bleach disinfecting systems.  The process eliminates biofouling and 
reduces corrosion and scaling.  Existing biofilm is removed, and micro-
biologically-induced corrosion and corrosion due to sulfate-reducing bac-
teria are greatly reduced.  This technology is to be demonstrated at the 
Corpus Christie Army Depot, Corpus Christie, Texas. 

Contractors:  The prime contractor is: 
 Mandaree Enterprise Corporation 
             812 Park Drive 
 Warner Robins, GA  
 Phone: 478-329-8233 
 Fax: 478-329-8946 
 Larry Cranford 
 Senior Contract Administrator 
 
Subcontractors: 

 SurTech Corporation 
 PO Box 90406 
 Indianapolis, Indiana 46290-0406 
 317-254-9483 
 Fax: 317-254-1344 
 www.surtechcorp.com 

http://www.surtechcorp.com/�
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 e-mail:  hbrugman@surtechcorp.com 
 Principle Scientist:  Helmut H Brugman – 35 years experience 
 as a water treatment specialist. 

 
Subcontractors to SurTech Corporation: 

MIOX Corporation: 5601 Balloon Fiesta Pkwy NE Albuquerque, NM 
87113-2101, US 

Technicians and experience:  One of the following people will be at CCAD 
to help with installation and startup.  Availability at time of startup deter-
mines who will be sent. 

Kevin Hoeschen--- Senior Technician, has been with MIOX for 5 years 
working on OSG systems, both in installing, repair and maintaining of sys-
tems. 

Terry Nauman---Has been with MIOX for 3 years working on OSG sys-
tems, both in installing, repair and maintaining of systems. 

Ernesto Moreno--- Has been with MIOX for over 6 years as a production 
technician, main responsibilities are to assemble and test all equipment. 

Santiago Tapia—Has been with MIOX for 1 and ½ years as a production 
technician, mains responsibilities are to assemble and test all equipment. 

Brian Hall--- Has been MIOX for 4 months as a production technician, 
main responsibilities are to assemble and test all equipment. 

Steve Garcia--- Customer Service Manager, has been with MIOX for 6 
months.  Responsibilities include day to day operations, support of cus-
tomer requests, logistics for service team. 

Fort Bend Services: 13303 Redfish Lane, Stafford, Texas - (281) 261-5199. 
This is a full service water treatment contractor who will monitor the 
progress at CCAD on a regular basis, taking samples, testing, installing and 
removing corrosion coupons and reporting to SurTech Corp. Their service 
representative is Curtis Junge who has 35 years experience.  Mr. Junge 
will be the on-site service representative for this project. 

mailto:hbrugman@surtechcorp.com�
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Foss Enterprises:  PO Box 9781 Woodsboro, TX 78469. 361-813-0008.  
Foss Enterprises is a local mechanical contractor that has been in business 
over 20 years.  The owner, Kevin Foss, has worked on previous projects at 
CCAD. They will assist in the delivery and installation of the MIOX units.  
Kevin Foss will be responsible for electrical, and water line hookups from 
each condenser water supply and to each condenser water return.  Vents 
will be installed at each machine room along with the corrosion monitor-
ing equipment.   

Work to be done: 

 CCAD:  Needs to provide access to the machine rooms at MR-9, 
MR-95, Hydraulics, and Engine Test Cell 13.  The base will need to provide 
personnel to advise while SurTech will approve electrical hookups, water 
connections, and location of roof vents.  We will need the following elec-
trical connection: 

 The SAL system is configured for nominal 220 VAC single-phase 
power at either 50 or 60 Hz.  The unit comes equipped with a NEMA-
standard 6L-30 male lug.  While the system operates at 5A for the SAL-30, 
and 6-7A for the SAL-40, the circuit requirement for the power outlet is 
greater in order to handle inrush current loads.  The three SAL units re-
quire 20 amp circuits.  The units are equipped with an integral 
switch/circuit breaker that is located on the lower left, outside panel of the 
control box. 

MIOX units SAL-30 and SAL-40 will be installed at MR-9, MR-95, and the 
Hydraulics Machine Room.  Engine Test Cell 13 will be used as a control.  
The installation and operation manuals for the MIOX units are in Attach-
ment 1.  We anticipate installing one SAL 30 at Hydraulics and One SAL 
40 each at MR-9 and MR-95.  The SAL 30 can generate up to 2.5 Lbs per 
day equivalent of free available chlorine and the SAL 40 can generate up to 
4.0 Lbs per day of free available chlorine.  The input ingredients are soft 
water, sodium chloride salt, and electricity.  Water and salt are on the 
USFDA GRAS list (generally regarded as safe).  The MSDS for the generat-
ed mixed oxidants can be found on page 116 the SAL Manual.  On site ad-
justments will be necessary to set the flow needed at each site.  The free 
available chlorine residual will be targeted initially for 0.5-1.0 mg/l.   
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 The installation team will be responsible for all parts of the installa-
tion except electrical supply.  The following electrical conditions are re-
quired: 

• Reliable and transient free power 
• Proper grounding 
• Avoid ground loop conditions 
• Avoid power spikes, surges, and brown-outs 
• AC single phase and 50 or 60 Hz power 
• Dedicated circuits for each system; 
• 220 VAC conventional grounded 3-prong twist plug 
• 110 VAC conventional grounded 3-prong plug 

If the voltage variation to the SAL unit is greater than plus or minus 10 
percent or is subject to power interruptions, electrical storms, nonstan-
dard grounding, or harmonic effects, MIOX Corporation recommends in-
stallation of a line conditioner, UPS, or lightning arrestor in order to pro-
tect the sensitive electronics in the control box. Line conditioning 
equipment is available from most electrical supply stores. The warranty 
will be void if a system failure can be traced to a poor power source. If you 
need technical assistance, please contact your local distributor or MIOX 
Corporation. 

All MIOX Corporation units require a good earth ground, both for 
personal safety and safety of the unit. The surge protection devices inside 
the unit are ineffective without a good earth ground. A common point 
earth is the green wire in our power cable. Although the equipment may 
have both high voltage (110 or 220 VAC) and high current, it is safe if 
properly wired and installed. 

All MIOX Corporation units require a good earth ground. A neu-
tral is not a substitute for an earth ground. Electrical wiring to 
all MIOX Corporation units should be wired by a certified elec-
trician and on a separate circuit from other power devices such 
as pumps. MIOX Corporation cannot be held responsible for 
units wired improperly or that fail to meet UL Standard for 
Safety or National Electric Code (NEC) requirements. If the unit 
is improperly grounded, the MIOX Corporation warranty is 
void.  SurTech will verify that the electrical circuit is properly 
set up. 
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SAFETY 

Attachment 2 contains the SurTech Safety Manual that we use for our em-
ployees and contractors.  The safe use and installation of the MIOX units is 
covered on pages 57-59 of the MIOX SAL O&M Manual attached as At-
tachment 1.   

OPERATING PARAMETERS 

The operational guidelines and parameters for the SAL 30 and SAL 40 are 
listed on page xi in the SAL O&M Manual.   

 

PROJECT SCHEDULE 

EVENT         

1. Ship MIOX units to local contractor  24 hrs. after plan approval 

TIME LINE 

2. MIOX installer and local contractor  Within 7 working days of 
shipment  to CCAD with equipment  

 3. Installation and startup of MIOX Units Three days required 

 4. Service representative from Ft. Bend  Weekly for first month 

        Services or as needed 

 5. Service representative thereafter  Every two weeks until 

       9/30/08 

 6. Report presentation    By 12/01/08  
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DATA COLLECTION 

On each service visit, the on-site chemical contractor, Fort Bend Services, 
will perform the following tests as a minimum on each treated system and 
the control: 

Tower Water- 

1. Calcium Hardness - record 
2. Total Alkalinity - record 
3. pH  -  7.0-9.0 
4. Specific Conductivity- 3500 micromhos maximum 
5. Total Available Free Chlorine – 0.5-1.0 mg/l  
6. Total Bacteria – 1000 CFU 
7. Inhibitor Concentration 
8. Corater Corrosion Readings for Iron (3.0mpy max.) and Copper (0.10 

mpy max.) 
9. Optional Tests- Iron, Copper 

Makeup Water- 

1. Calcium Hardness  - Water softened by MIOX to 0-3 mg/l 
2. Total Alkalinity – record, not significant 
3. pH  -  7.0-9.0 
4. Specific Conductivity - record 
5. Total Available Free Chlorine - record 
6. Total Bacteria  - record 
7. Optional Tests- iron, copper 

Once per month the on-site chemical contractor, Fort Bend Services, will: 

1. Remove and install one copper and one steel corrosion coupon and 
send removed coupon to the Illinois State Water Survey.   

2. Take water samples from the makeup water and each of the three test 
towers and the control tower and send them to the Illinois State Water 
Survey. 

This testing program will commence 1/1/2008 and terminate 9/30/2008. 
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SAFETY HAZARDS 

The chemical precursors for the MIOX process are soft water and salt (so-
dium chloride).  Both chemicals are generally regarded as safe.  If a spill 
occurs from the oxidant solution that is manufactured from the MIOX 
unit, it can be washed away with clean water.  The operation and mainten-
ance of the MIOX system will be the responsibility of SurTech Corporation 
and its team.  The system will be checked weekly by one of our team fol-
lowing the initial startup for one month.  Service will be every 2-4 weeks 
thereafter.  CCAD operations personnel should have at least one person 
who is generally familiar with the MIOX system.  A CCAD worker should 
make daily visual inspections of the system and any concerns immediately 
called to the attention of Curtis Junge of Ft. Bend Service and Helmut 
Brugman of SurTech Corporation. 

 

INSTALLATION, OPERATIONAL AND MAINTENANCE 
WARNINGS AND CAUTIONS 

•Do not pipe the water softener discharge contamination of the electrolytic 

cell, and dilution of the on-site oxidant solution. 

•The water softener should remain upright at all times; otherwise the ion 
exchange resin can leak out and cause a slipping hazard. 

• Oxidant solutions that are not stored in a covered container will lose 
their disinfecting power after 30 minutes. MIOX solution that has been 
properly stored may be used for disinfection for up to 5 days. 

•If you have excessive stops and starts, the on-site oxidants will be diluted 
with startup and shutdown flushes. This can be corrected by installing a 
longer float level sensor. 

• Do NOT use salt that contains manganese as a contaminant, rust inhibi-
tors/iron removal agents, or free-flowing agents. These will damage the 
MIOX cell. SurTech will provide the proper salt. 

•During the first few weeks of operation, it is critical to check the MIOX 
system more frequently to identify and solve site-specific problems, fine 
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tune the injection rate, and tighten any connections that may have loo-
sened during shipping or use.  SurTech will perform this operation. 

•Remember to always add acids into water—NEVER ADD WATER INTO 
ACIDS. 

•Use rubber gloves and safety goggles when working with acids. 

•Do not allow Spears blue 75 thread sealant or pipe compound to enter the 
pump gears. 

•Avoid excess water spray to surrounding equipment. 

OXIDANT SOLUTION WARNINGS AND PRECAUTIONS 

• The on-site oxidant solution is a disinfectant—NOT DRINKING 
WATER—and therefore should NOT be consumed without diluting it with 
water. On-site oxidant solution is not a desalinization device for making 
fresh water from salt water, but instead uses salt water in making the on-
site oxidant solution (a disinfecting solution). 

• Do not add other chemicals to the brine or oxidant tanks. 

ELECTRICAL WARNINGS AND PRECAUTIONS 

• Normal precautions should be taken with regard to electrical compo-
nents in the vicinity of a water source. The control box should be discon-
nected from the power source before opening.  SurTech will verify this. 

• Do not defeat or tamper with electrical interlocks or lockout mechan-
isms. 

• All MIOX Corporation units require a good earth ground. A neutral is not 
a substitute for a proper earth ground. Electrical wiring to all MIOX Cor-
poration units should be performed by a certified electrician. The circuit 
should be separated from other power devices. 

• SurTech will verify conformance with all electrical codes and standards. 
The MIOX Corporation warranty is void if codes and standards are not fol-
lowed. 
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• If the voltage variation to the SAL unit is greater than plus or minus 10 
percent or is subject to power interruptions, electrical storms, nonstan-
dard grounding, or harmonic effects, MIOX Corporation recommends in-
stallation of a line conditioner, uninterruptible power supply (UPS), or 
lightning arrestor in order to protect the sensitive electronics in the con-
trol box. 

HYDROGEN GAS WARNINGS AND PRECAUTIONS 

• Any process that involves electrolysis of water liberates hydrogen gas. 
Hydrogen gas could cause an explosive situation if ignited in an oxygen 
atmosphere. Proper venting of the oxidant tank is mandatory. 

• Ensure that NO flames or ignition sources are in or around the tank.  
SurTech will verify. 

• Always assume hydrogen is in and around the oxidant tank. Remove the 
oxidant tank lid and vent the tank at least one hour prior to tank mainten-
ance and ensure that the facility is adequately ventilated. 

• A liquid barrier hydrogen or dilution air vent system is mandatory. Sur-
Tech will verify that all hydrogen vent lines slope down towards the oxi-
dant tank. 

• Ensure that no valves, drop legs or P-traps are in the hydrogen vent lines. 
Do NOT cross connect vent lines. SurTech will verify. 

• Ensure that oxidant tanks are labeled properly. 

• Always follow the plumbing and venting procedures recommended by 
MIOX Corporation. Consult MIOX Corporation or an engineering profes-
sional prior to making changes to piping in oxidant tanks.  SurTech will 
approve all changes. 
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ATTACHMENT 1 
MIOX SAL MANUAL 
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ATTACHMENT 2 
SURTECH SAFETY POLICY 

SURTECH CORPORATION SAFETY POLICY 
 

SurTech Corporation is in the business of manufacturing, selling, and 
servicing in the water treatment chemical business.  Our first and fore-
most concern shall be for the safety of our customers and their em-
ployees.  Even though many of our products may be safely added to 
drinking water or be used under USDA or FDA guidelines in customer 
facilities, they can be hazardous in their concentrated form.  ALL 
PEOPLE WHO HANDLE AND WORK WITH SURTECH 
CORPORATION’S PRODUCTS WILL

Any injury resulting from the use or handling of our products or any ad-
verse reaction must be reported to our corporate office within one busi-
ness day.     

 BE TRAINED IN THEIR 
SAFE USE. This document provides information and guidance for the 
establishment and maintenance of an accident-free work environment. 

PLANT SAFETY PROCEDURES FOR SURTECH EMPLOYEES AND CONTRACTORS 

GENERAL INFORMATION: 

A copy of the following documents will be maintained on each job site: 

SurTech Corporation Safety Manual 

OSHA Safety and Health Standards (29 CFR 1926 – Construction and 29 
CFR 1910 – General Industry) 

SAFETY AND HEALTH POLICY: 

The purpose of this policy is to develop a high standard of safety through-
out all operations of SurTech Corporation and to provide guidelines so 
employees are not required to work under conditions that are hazardous 
or unsanitary.  Employees have the right to derive personal satisfaction 
from their jobs. The prevention of occupational injury or illness is central 
to this belief that it will be given top priority at all times. It is SurTech 
Corporation’s goal to initiate and maintain complete accident prevention 
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and safety training programs. Each individual is responsible for the safety 
and health of those persons in their charge and co-workers around them. 
By accepting mutual responsibility to operate safely, we will all contribute 
to the well being of personnel. 

SAFETY AND HEALTH RESPONSIBILITIES: 

SUPERVISORS AND MANAGERS: 

The safety and health of the employees they supervise is a primary respon-
sibility of supervisors and managers.. To accomplish this obligation, su-
pervisors will: 

• Conduct pre-job safety orientations with all workers to outline safety 
and health rules, regulations and policies. Review rules as the job or 
conditions change or as required. 

• Require the proper care and use of all required protective equipment. 
• Identify and eliminate job hazards through job safety analysis proce-

dures. 
• Inform and train all employees on the hazardous chemicals they MAY 

encounter under normal working conditions or during an emergency 
situation. 

• Receive and take initial action on employee suggestions, awards or dis-
ciplinary measures. 

• Train all employees in the safe and efficient methods of accomplishing 
each job or task. 

EMPLOYEE SAFETY AND HEALTH RESPONSIBILITIES 

• Report all on the job injuries promptly. 
• Report all equipment damage to your supervisor immediately. 
• Don’t take chances – use your safety equipment as directed. 
• Follow instructions – ask questions of your supervisor if required. 
• Observe and comply with all safety signs and regulations. 
• Report all unsafe conditions or situations that are potentially hazard-

ous. 
• Operate only equipment you are qualified to operate. When in doubt, 

ask for directions. 
• Talk to management about problems that affect your safety or work 

conditions. 
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The most important part of this program is the individual employee – You! 
Without your cooperation, the most stringent program can be ineffective. 
Protect yourself and your fellow worker by following the rules. Remember: 
Work safely so you can go home to your family and friends. 

Don’t take chances – THINK SAFETY FIRST! 

GENERAL SAFETY RULES 

• Always store materials in a safe manner. Tie down or support piles if 
necessary to prevent falling, rolling or shifting. 

• Fall protection gear shall be used whenever working at 6 feet or hight 
above the ground/floor in a space that is not properly pretected by gua-
rdrails and kick plates. If in question, review situation with Supervisor 
before proceeding with work. 

• Shavings, dust, scraps, oil or grease should not be allowed to accumu-
late. Good housekeeping is a part of the job. 

• Refuse piles must be removed as soon as possible. Refuse is a safety 
and fire hazard. 

• Remove or clinch nails in lumber that has been used or removed from a 
structure. 

• Immediately remove all loose materials from stairs, walkways, ramps, 
platforms, etc. 

• Do not block aisles, traffic lanes, fire exits, gangways or stairs. 
• Avoid shortcuts – use ramps, stairs, walkways, ladders, etc. 
• Standard guardrails must be erected around all floor openings and ex-

cavations must be barricaded. Contact your supervisor for the correct 
specifications. 

• Get help with heavy or bulky materials to avoid injury to you or dam-
age to material. 

• Keep all tools and materials away from the edges of scaffolding, plat-
forms, shaft openings, etc. 

• Do not use tools with split, broken or loose handles, burred or mu-
shroomed heads. 

• Keep cutting tools sharp and carry all tools in a container. 
• Know the correct use of hand and power tools. Use the right tool for the 

job. 
• All electrical power tools (unless double insulated), extension cords 

and equipment shall be properly grounded. 
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• All electrical power tools and extension cords shall be properly insu-
lated. 

• Damaged cords shall be replaced. 
• Know the location/use of fire extinguishing equipment and the proce-

dure for sounding an alarm. 
• Flammable liquids shall be used only in small amounts at the work site, 

in approved safety cans. 
• Proper guards or shields must be installed on all power tools before 

use. Do not use any tools without the guards in their proper working 
condition. No “homemade” handles or extensions (cheaters) will be 
used! 

• Do not operate any power tool or equipment unless you are trained in 
its operation and authorized by your firm to do so. 

• Use tools only for their designed purpose. 
• Do not remove, deface or destroy any warning, danger sign or barri-

cade, or interfere with any form of accident prevention device or prac-
tice provided for your use or that is being used by other workmen. 

• All electrical power equipment and tools must be grounded or double 
insulated. 

• Use tools only for their designed purpose. 

LADDER SAFETY RULES 

GENERAL 

• Inspect for physical defects before use. 
• Ladders are not to be painted except for numbering purposes. 
• Do not use ladders for skids, braces, workbenches or any purpose other 

than climbing. 
• When you are ascending or descending a ladder, do not carry objects 

that will prevent you from grasping the ladder with both hands. 
• Always face the ladder when ascending or descending. 
• If you must place a ladder over a doorway, barricade the door to pre-

vent its use and post a warning sign. 
• Only one person is allowed on a ladder at a time. 
• Always keep both feet on the ladder rungs. Do not step laterally from a 

ladder onto another object. 
• Do not jump from a ladder when descending. 
• All joints between steps, rungs and side rails shall be tight. 
• Safety feet shall be in good working order and in place. 



ERDC/CERL TR-09-28 B132 

 

• Rungs shall be free of grease and/or oil. 
• Fall protection gear shall be used whenever working at 6 feet or hight 

above the ground/floor in a space that is not properly protected by gua-
rdrails and kick plates. If in question, review situation with Supervisor 
before proceeding with work. 

STRAIGHT TYPE OR EXTENSION LADDERS 

• All straight or extension ladders must be at least three feet beyond the 
supporting object when used as an access to an elevated work area. 

• After raising the extension portion of a two or more stage ladders to the 
desired height, check to be sure that the safety dogs or latches are en-
gaged. 

• All extension or straight ladders must be secured or tied off at the top. 
• All ladders must be equipped with safety (non-skid) feet. 
• Portable ladders shall be used at such a pitch that the horizontal dis-

tance from the top support to the foot of the ladder is about one-
quarter of the working length of the ladder. 

STEPLADDERS 

• Do not place tools or materials on the steps or platform of a stepladder. 
• Do not use the top two steps or ladder cap of a stepladder as a step or 

stand. 
• Always level all four feet and lock spreaders in place. 
• Do not use a stepladder as a straight ladder. 
• All ladders must be equipped with safety (non-skid) feet. 
• Portable ladders must be used at such a pitch that the horizontal dis-

tance from the top support to the foot of the ladder is about one-
quarter of the working length of the ladder. 

MOTORIZED VEHICLES AND EQUIPMENT SAFETY RULES 

• Do not ride on motorized vehicles or equipment unless a proper seat is 
provided for each rider. 

• Always be seated when riding authorized vehicles (unless they are de-
signed for standing.) 

• Always use your seat belts in the correct manner. 
• Obey all speed limits and other traffic regulations. 
• Always be aware of pedestrians and give them the right-of-way. 
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• Always inspect your vehicle or equipment before and after daily use. 
• Never mount or dismount vehicles or equipment while they are still in 

motion. 
• Do not dismount any vehicle without first shutting down the engine, 

setting the parking brake, and securing the load. 
• Do not allow other persons to ride the hook or block, dump box, forks, 

bucket, or shovel of any equipment. 
• Each operator must be knowledgeable of all hand signals and obey 

them. Any equipment used on site needing communication with anoth-
er for operation – all parities operating the equipment to review the 
hand signals to be used and meanings of each prior to using the 
equipment 

• Each operator is responsible for the stability and security of their load. 

FIRST AID PROCEDURES IN CONSTRUCTION 

First aid at the job site is done on a Good Samaritan basis. If employees 
are involved in a situation involving blood, they should: 

• Avoid skin contact with blood/OPIM (other potentially infectious ma-
terials) by letting the victim help as much as possible, and using gloves 
provided in first aid kit. 

• Remove clothing, etc., with blood on it after rendering help. 
• Wash thoroughly with soap and water to remove blood. A 10% chlorine 

bleach solution is good for disinfecting the area contaminated with 
blood (spills, etc.). 

• Report such first aid incidents within the shift to supervisors (time, 
date, blood presence, exposure, those helping). 

The employee should receive full Hepatitis B vaccinations as soon as poss-
ible, but no later than 24 hours, after the first aid incident. If an exposure 
incident occurs, the following steps should be followed: a post exposure 
evaluation, follow-up treatment, follow-up as listed in CDC guidelines. 

Training covering the above information should be conducted at job site 
safety meetings.  
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PROCEDURE FOR INJURY OR ILLNESS ON THE JOB 

Owner or supervisor shall immediately take charge: 

• Call 911 EMS. 
• Render Good Samaritan first aid, if possible by a first aid certified em-

ployee. 
• Arrange for transportation (ambulance, helicopter, company vehicle, 

etc.), depending on seriousness. 
• Notify top management if not already present. Superintendent and/or 

Project Administrative Assistant. 
• Do not move anything unless necessary, pending investigation of acci-

dent. 
• Accompany or take injured person to doctor, hospital, home, etc. (de-

pending on extent of injuries). 
• Take injured person to family doctor if available. 
• Remain with injured until relieved. 

When the injured person's immediate family is known by the management 
or supervisor, they should properly notify these people, preferably in per-
son, or have an appropriate person do so. 

ENERGY CONTROL (LOCKOUT/TAGOUT) 
SAFE CLEARANCE AND LOCKOUT/TAGOUT PROCEDURES 

The basic safety rule governing safe clearance and lockout/tagout proce-
dures is that all conductors and equipment are considered energized until 
all sources of electrical energy have been disconnected or otherwise pre-
vented from energizing the equipment or circuits being worked on. Even 
with safe clearance and lockout/tagout procedures applied, all lines and 
apparatus must be grounded with approved grounding methods and tested 
for no voltage. This will reduce the voltage across the worker to the lowest 

practical value possible, in case the line or equipment being worked on is 
accidentally energized.  As part of safe working practices, the lock-
out/tagout process requires a circuit be de-energized, tested dead, iso-
lated, tested dead, locked out, tagged, and grounded. 
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CONSTRUCTION ELECTRICAL SAFETY   
GROUND FAULT PROTECTION 

Electrical hazards are a significant source of injuries and fatalities in the 
construction industry. Employee contact with electricity is responsible for 
approximately 18% of the fatalities observed in construction.  Many inju-
ries and fatalities could be prevented through the use of safe electrical 
work practices that include providing ground fault circuit interrupters on 
all temporary wiring. 

All electrical work will be in accordance with the Department of Defense 
United Facilities Criteria Electric Safety, O & M UFC 3-560-1,  6 December 
2006. 

All employers on construction sites are required to use either ground fault 
circuit interrupters (GFCI) or assured equipment grounding conductor 
programs to protect employees from the risk of electrocution or shock.  
There are several different means of employing GFCI depending on the 
application: A. as an attachment to an appliance cord, B. installed at the 
breaker panel, or C. provided at the receptacle. 

Extension cords are considered to be temporary wiring; therefore, you 
should ensure that ground fault protection is used in conjunction with all 
extension cords on construction sites.  

All apparel, tools, and equipment used on the job must comply with  UFC 
3-560-1 as well as the applicable services and OSHA requirements. Regu-
lar inspections are also necessary to prevent the use of defective items on 
the job. The authorized individual-in-charge may, regardless of ownership, 
prohibit the use of any equipment on the job which could be considered 
unsafe. 

An initial inspection of tools brought on the job by a new worker must be 
made by the authorized individual-in-charge. Use must be permitted only 
if the tools are in good condition and conform to requirements of this UFC 
3-560-1. 

Inspections of tools and equipment that are used by an individual worker 
may be made by the authorized individual-in-charge at any time. Use of 
employee owned test equipment is prohibited.   
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Rubber or other approved protective equipment must be used on all con-
ductors or energized parts, which could be contacted by a worker climbing 
to or reaching from a work position. Rubber or other approved protective 
equipment must be rated for the voltage encountered. 

Establish safe clearance and lockout/tagout procedures at each facility. 

Verify that existing permanent electrical system grounds are adequate for 
personnel protective grounding, and provide additional temporary groun-
ding as necessary. 

Be sure to check single line diagrams and verify that all inputs and inter-
connections to any electric power source are locked and tagged open. Veri-
fy single line diagram connections with the actual line connections of the 
applicable equipment. 

Consult the manufacturer’s instruction manual if available for the appara-
tus before starting work. 

Before starting work on de-energized circuits or equipment, verify zero 
voltage on the circuit with a confirmed properly operating voltmeter. 

When working on or near energized circuits, workers must stand on a dry 
surface. 

Use properly grounded portable electric tools, particularly in damp loca-
tions or near grounded equipment or piping. Do not open a ground con-
nection to a water pipe or ground rod until the ground wire has been dis-
connected at the equipment. 

MATERIAL SAFETY DATA SHEETS (MSDS) 
HAZARDOUS NON-ROUTINE TASKS 

Prior to introducing a new chemical hazard into any section of this com-
pany, each employee in that section will be given information and training 
as outlined above for the new chemical hazard. 

Periodically, employees are required to perform hazardous non-routine 
tasks. Some examples of non-routine tasks are: confined space entry, op-
eration of compressed air equipment, working next to the edge of the roof. 
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Prior to starting work on such projects, each affected employee will be giv-
en information by the manager about the hazardous chemicals he or she 
may encounter during such activity. This information will include specific 
chemical hazards, and protective and safety measures the employee can 
use. 

MULTI-EMPLOYER WORKPLACES 

It is the responsibility of the manager to provide other employers, with 
employees at the work site, copies of MSDSs (or make them available at a 
central location) for any hazardous chemicals that the employee may be 
exposed to. The manager will also inform other employers of any precau-
tionary measures that need to be taken to protect employees during nor-
mal operating conditions or in foreseeable emergencies, and provide an 
explanation of the labeling system that is used at the work site.  
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