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Summary: This Field Guidance Document (FGD) describes the general equipment and 
methodology to be used for batch mixing and injection of carbon substrate, 
amendments, and distribution water to ensure mixture consistency and appropriate 
subsurface distribution to promote in-situ bioremediation (ISB). 

This FGD has been customized for injections into the alluvium based on previous 
injection experience conducting in-situ bioremediation programs for the Nevada 
Environmental Response Trust (NERT). Because this is a treatability study (i.e. not 
final remedy), this FGD may be periodically updated based on the lessons learned 
during injections. General procedures and equipment sizing/specifications may 
require modification depending on the targeted lithology (i.e., alluvium, Upper 
Muddy Creek formation [UMCf], or UMCf-coarse grained), total injectate quantities, 
and targeted injection rates. It should be noted that this FGD follows general 
guidance and concurrence from EOS® Remediation, the inventor and distributor of 
the emulsified vegetable oil (EVO) product called EOS®, which is currently be used 
as the primary carbon substrate. Should a different carbon substrate be 
implemented, different mixing and injection procedures may be required. 
  

Procedure: 1.0 INJECTION PROCEDURES 

1.1 PERSONAL PROTECTIVE EQUIPMENT 

At a minimum, the following personal protection equipment (PPE) is required for 
this task:  

• Level D PPE consisting of: Hard hat (if overhead hazards are present), 
safety glasses, high visibility traffic vest, nitrile gloves, steel toe safety boots, 
and hearing protection (if noise hazards are present); and 

• Additional PPE required during mixing operations should consist of long-
sleeve shirts, cut proof gloves, face shields, dust masks, and spoggles 
(combined safety glass and goggle). 

1.2 SITE PREPARATION 

Before beginning any injection operations, the following preparations must take 
place: 

• All personnel working at or in the immediate vicinity of the injection system 
are fitted with appropriate PPE; 

• Combustible materials including (but not limited to) fuels, lubricants, and 
coated rags are kept away from the work area; and 
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• All personnel review the safety data sheets (SDSs) for chemicals to be 
injected provided in Attachment A. 

1.3 SYSTEM SPECIFICATIONS 

The contractor will mobilize all equipment required for the injection system 
platform and associated equipment, which includes the following: 

• Minimum of two double-walled frac tanks, typically each with a minimum 
working volume of 16,400 gallons, but may slightly vary depending on tank 
vendor; 

• Generator to power injection trailer, typically a 150kva portable generator 
(Tier 4 rated); 

• Injection/extraction hosing consisting of 1-inch injection hose inserted into 
2-inch lay-flat polyvinyl chloride (PVC) hose that is free of holes with water 
tight couplings securely fitted such that the 2-inch hose serves as 
secondary containment for the injection lines; 

• Manifolds with flow meters for each injection line (capacity to connect to 
multiple injection wells simultaneously, depending on application); 

• Flow meters with flow rate and totalizing capabilities placed using cam lock 
or quick connect fittings to insure quick and efficient replacement or 
cleaning, as needed; 

• Glycerin-filled pressure gauges to be connected at each injection wellhead 
with a maximum range of 0 to 60 pounds per square inch (psi) to monitor 
back pressure during injections; 

• Portable centrifugal pumps (typically a 75-horsepower system with up to 
240 gallons per minute [gpm] nominal flow capacity) with 100% capacity 
recirculation line for injection of injectate solution and distribution water; 
Note: two pumps shall be mobilized so that there is one pump for injections 
and an additional pump as back up; 

• Air operated double diaphragm pump(s) (typically 2-inch pumps with an 
approximate 140 gpm nominal flow capacity; diesel air compressor with 
approximately 175 to 195 cubic feet per minute) complete with a flow 
meter/totalizer to add chemicals to frac tanks;   



 IN-SITU BIOREMEDIATION INJECTIONS 
BATCH MIXING AND INJECTIONS  

FIELD GUIDANCE DOCUMENT Rev. 0.0 

Seep Well Field Area 
Bioremediation 

Treatability Study 
Nevada Environmental Response Trust 

Date: November 2019 
Page 3 of 10 
Reviewed/Approved 
 
 

 

 

• Submersible pump (typically a 6-inch pump with a 70 gpm flow capacity) 
and recirculation hose to recirculate injectate solution within the frac tank to 
ensure proper mixing; 

• Submersible well pumps equipped for placement in 4-inch extraction wells 
(typically 4-inch pumps with 22 – 35 gpm nominal flow capacity installed 
with throttling valves and 1.5” Schedule 40 PVC pipe down well and 1.5” 
hose at surface) for extraction of groundwater; 

• Portable generators (typically 7 kilowatts) to power submersible well pumps 
installed in extraction wells; 

• Drip pans for potential seepage collection and containment at hose joints; 

• Portable drip containment system with berms for injection system and oil 
tankers; 

• Spill kits and portable vacuums; and 

• 275-gallon plastic totes to containerize rinse water. 

1.4 PROCEDURES FOR INJECTIONS OF CARBON SUBSTATE AND 
AMENDMENTS 

This section provides an overview of the injection process and assumed that 
all injection wells and amendments have been pre-approved by the Nevada 
Division of Environmental Protection – Underground Injection Control.  

1.4.1 INJECTION SYSTEM SET-UP 

1. Set up portable drip containment for EVO tankers, amendments, and 
injection system platform and associated equipment.  

2. Receive shipments of EVO (periodically delivered via 5,000-gallon 
tanker trucks as needed to minimize EVO on-site storage), chemical 
amendments (stored in original tightly closed containers until use), and 
frac tanks and place inside containment berms. Ensure all chemical 
containers are properly labeled. Record chemical name, supplier, 
delivery date and time, and quantity received for all injectate chemicals 
received on the Chemical Tracking Log field form provided in 
Attachment B. If required, provide notification to local fire department 
based on the quantity of chemicals that are ordered and stored on-site. 
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3. Place spill kits and portable vacuums within the work area for 
immediate deployment (as necessary). 

4. Connect selected injection wells to the injection system via injection 
well connectors with pressure gauge.  

5. Run injection hose from each injection well to a manifold system. The 
injection manifolds should be placed to minimize injection hose length 
required to reach each of the injection wells. Install flow meters on each 
outgoing injection line at the manifold to monitor injection flow rate and 
total gallons injected at each injection well. Install influent flow meter 
to monitor overall input into the manifold system.  

6. Run 2-inch injection hose from each injection manifold to a centrifugal 
pump on the injection system platform. Connect centrifugal pump to 
frac tank discharge.  Run 100% capacity recirculation line from the 
centrifugal pump to the frac tank.  

7. Keep all injection line valves closed and centrifugal pumps off until 
injectate solution is properly mixed. 

8. Install drip pans as secondary containment at connection points for 
injection hoses. 

1.4.2 EXTRACTION SYSTEM SET-UP 

This section provides an overview of the groundwater extraction process, 
which must be permitted by the Nevada Division of Water Resources and 
include a permit for each individual well used for extraction prior to extraction 
activities. This section is not applicable if the water source selected for 
injections is not extracted groundwater (i.e., City of Henderson municipal 
water, stabilized Lake Mead water, or other water source). 

1. Measure depth to water and total well depth at each extraction well. 
Deploy submersible well pumps at each extraction point to specified 
depths. The groundwater is extracted using a submersible pump that 
is set at an appropriate depth in the required number of extraction 
wells. Install throttling valves to reduce flow to match yields as needed. 

2. Set up portable generators to power extraction pumps. Run dual-
walled hose from each extraction point to one of the frac tanks onsite. 
Install a flow meter on each extraction line to monitor flow rate and total 
gallons extracted from each extraction well. Mark each extraction point 
with traffic cones or similar high-visibility demarcation to alert vehicle 
traffic of uncovered well box and pump equipment.  
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3. If applicable based on field conditions encountered, install bag filters 
with basket strainers in parallel arrangement to filter extracted 
groundwater. 

4. Turn on submersible pumps to start groundwater extraction system 
operation to begin accumulating extracted groundwater for batch 
mixing of injectate solution. Monitor and record extraction rates, 
extraction time periods, total volume extracted for each extraction well, 
and level of extracted groundwater that has accumulated in the frac 
tank in the Groundwater Extraction Log field form provided in 
Attachment B. Adjust throttling valves based on periodic well depth to 
water measurements to maintain steady and sustainable extraction 
rates.   

1.4.3 BATCH MIXING 

The injectate solution is to be mixed in the double-walled frac tanks in 
accordance with the batch formula specified for each injection event. Prior to 
implementing an injection event, all injectate solution quantities will be 
reviewed with the Nevada Division of Environmental Protection (NDEP). In 
general, the injectate solution will consist of EVO diluted with extracted 
groundwater or other approved water source (likely in a 1:4 [1 part EVO to 4 
parts water] ratio, but may vary depending on the study application and 
objectives). Other amendments, such as phosphate solution, glycerin, and/or 
sodium sulfite (SDSs provided in Attachment A) will be added to each batch 
mixture in accordance with the batch formula. If extracted groundwater is used 
as the water source, the extraction wells will be sampled prior to the injection 
event to document the chemistry of the extracted groundwater. 

Each batch of injectate solution will be prepared following a series of steps to 
ensure consistency in the mixing of the injectate solution. 

1. Allow extracted groundwater pumped into the frac tank as described in 
Section 1.4.2 to accumulate until the desired volume of water for the 
injectate batch is achieved. The volume of extracted groundwater shall 
be determined based on the data obtained from the flow meters 
connected to each extraction well and by gauging the height to which 
the water has filled the frac tank. The height of the water in the frac 
tank is then compared to a chart provided by the frac tank vendor to 
confirm the volume in each tank. Record the time and volume of 
extracted groundwater addition on the Batch Mixing Log provided in 
Attachment B. 

2. After the required volume of extracted groundwater for the individual 
batch has accumulated in the first frac tank in which the injectate 
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solution will be mixed, move extraction lines to second frac tank to 
continue to accumulate groundwater for the next batch to be mixed.  

3. After confirmation of the required extracted groundwater volume, all 
amendments will be prepared for transfer into the mixing frac tank. 
Personnel should don required PPE for chemical mixing (described in 
Section 1.1) prior to adding amendments to the mixing frac tank.  

4. Prior to amendment addition, install a submersible pump (typically a 6-
inch pump with a 70 gpm flow capacity) at one end of the tank, slowly 
lowering the pump using a stainless steel safety wire until the pump 
rests on the bottom of the tank. The pump is attached to a 2-inch 
recirculation hose that runs to the opposite end of the tank and then 
discharges to the top of the tank, recirculating the contents at a rate of 
approximately 70 gpm. The return recirculation hose shall be 
submerged to avoid cascading and aeration of injection solution. 
Recirculation will continue during the entire batch preparation process. 

5. Continue operation of the submersible pump for continuous 
recirculation during the batch mixing process. Add the designed 
quantity of sodium sulfite, which is the first amendment to be added, 
directly into the top/front of the frac tank above the recirculation pump. 
Record the time and mass of sodium sulfite addition on the Batch 
Mixing Log provided in Attachment B. 

6. Continue operation of the submersible pump for continuous 
recirculation during the batch mixing process. Using a 2-inch air 
diaphragm pump complete with 2-inch flow meter/totalizer to track the 
volume, add target volume of EVO, transferring the EVO from its 
delivery tanker to the front/top of mixing frac tank above the 
recirculation pump. The amount transferred is also confirmed by 
measuring the increase in tank volume (see Step 1 above). Record the 
time and volume of EVO addition on the Batch Mixing Log provided in 
Attachment B. 

7. Continue operation of the submersible pump for continuous 
recirculation during the batch mixing process. Once the full volume of 
EVO transferred to the mixing frac tank has been confirmed and 
recorded, transfer the required volume of glycerin (second amendment 
to be added) to the front/top of the mixing frac tank, via an air 
diaphragm pump complete with flow meter/totalizer to track the volume 
of glycerin being added to the mixture. Record the time and volume of 
glycerin and addition on the Batch Mixing Log provided in Attachment 
B. 
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8. Repeat the process described in Step 5 to add phosphate solution, 
which is the third and final amendment) to the mixing frac tank. 

9. After all amendments have been added to the mixing frac tank, 
continue running the submersible recirculation pump during the 
injection process while ensuring that the submersible recirculation 
pump remains adequately submerged. As the tank gets close to 
empty, turn off the recirculation pump before the submersible 
recirculation pump is no longer adequately submerged. 

10. Record batch number, total volume, quantities and concentration of 
amendments, mixing equipment, and mixing time interval on the Batch 
Mixing Log field form provided in Attachment B.  

11. Collect field readings for specific gravity and temperature of the 
injectate solution following mixing operations of each batch. Record 
readings on the Specific Gravity Log provided in Attachment B. Sample 
of injectate solution should be collected at the injectate solution 
sampling port (as indicated on the process flow diagram, Attachment 
C). Additionally, a stock injectate solution should be prepared using the 
EVO from each tanker truck delivered, extracted groundwater, and 
associated amendments. Measure and record temperature and 
specific gravity of the stock injectate solution on the Specific Gravity 
Log provided in Attachment B. The specific gravity measurement of the 
stock injectate solution will be used for comparison purposes to the 
regular measurements collected during the injection process to ensure 
mixture consistency (described in Section 1.4.4, Step 6).  

1.4.4 INJECTION OPERATION 

1. After the batch of injectate solution has been mixed in accordance with 
Section 1.4.3, reconfirm injection wells selected for injection are 
properly connected to manifold and injection system with valves closed 
in accordance with Section 1.4.1, Steps 4 through 7.  

2. Turn on centrifugal pump to begin injection process. At each manifold, 
slowly open valves for each injection line, carefully monitoring flow rate 
and back pressure. Use pressure relief valve at each injection well 
head to purge air from each injection line with pressure relief tubing 
directed with tubing directing the sputtered injection solution into a 
bucket. Record injection start time, initial pressure, and flow rate data 
on the Daily Injection Log provided in Attachment B. Ensure that no 
more than 35 psi is observed at any injection well (maximum 
permissible pressure as stated in the Underground Injection Control 
Permit). If at any point, a pressure reading exceeds 35 psi, immediately 
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close valve to terminate injections at that injection well. Flow rates 
should be maximized to the extent possible while not exceeding the 
injection pressure limit of 35 psi. 

3. During operation of the injection system, monitor and record flow rate 
and pressure readings at each injection well on an hourly basis on the 
Injection Pressure and Flow Rate Log provided in Attachment B.  

4. Monitor total targeted volume prescribed for each injection well. When 
total volume injected for an injection well nears the target volume, 
closely monitor flow rate and volume. Upon reaching the targeted 
volume of injectate solution for an injection well, terminate injections at 
that injection well. Record time at which injections were terminated on 
the Daily Injection Log provided in Attachment B. Connect additional 
injection wells to manifold (as described in Section 1.4.1) and begin 
injections, as needed. 

5. Monitor level of injectate solution in frac tank. Record injectate solution 
level and volume remaining in the frac tank on the Daily Injection Log 
provided in Attachment B.  

6. Collect periodic samples from the injectate solution sampling port for 
field analysis of specific gravity and temperature to demonstrate 
injectate solution remains sufficiently mixed. Sample frequency may 
vary depending on application (batch size and injection rates). At a 
minimum, an initial specific gravity sample will be collected prior to 
initiating the injection of a new batch, followed by three subsequent 
samples throughout injection of each batch to ensure mixture 
consistency. Record readings on the Specific Gravity Log provided in 
Attachment B. Sample of injectate solution should be collected at the 
injectate solution sampling port (as indicated on the process flow 
diagram, Attachment C). 

7. As extracted groundwater accumulates in additional frac tank(s), mix 
additional batches of injectate solution as described in Section 1.4.3, 
which includes resampling the batch solution for specific gravity and 
temperature to ensure consistency of injectate mixture in each batch. 
The mixing of additional batches should be performed concurrently 
while injecting the previously mixed batch from the other frac tank to 
minimize downtime. Injection rates should be considered in the timing 
of mixing additional batches so as to minimize the residence time of a 
batch solution within a tank prior to injection. After initial batch of 
injectate solution is depleted, connect centrifugal pumps to frac tank in 
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which the next batch of injectate solution has been mixed. Resume 
injections as described in Step 2 of this section.  

8. Fill 275-gallon tote(s) with potable City of Henderson water from 
nearby hydrant. As amendment drums are emptied during batch 
mixing, rinse empty drums with a small amount (approximately 1 gallon 
per drum) of potable water in preparation for return to chemical 
supplier(s). Pour drum rinsate into mixing tank, and record addition of 
drum rinsate on Batch Mixing Log provided in Attachment B. 

9. During the injection process, flow meters should be visually inspected 
during hourly field recordings (Section 1.4.4, Step 3). All flow meters 
should be calibrated (performing a controlled test from one graduated 
tank to another) prior to use and periodically recalibrated during off-
days to ensure proper operation. Additional calibrated flow meters 
should be present at the site at all times to replace a malfunctioning 
flow meter as required.  

10. After injection wells have received the target volume of injectate 
solution, begin injection of distribution water (extracted groundwater or 
other water source). Continue distribution water injection until injection 
wells have reached their target distribution water volume. Monitor 
extraction and injection rates of the system. Depending on extraction 
rates achieved, injection of distribution water may be temporarily 
suspended to allow extracted ground water to accumulate. Effort 
should be made to maximize extraction time each day to increase 
injection efficiency and maximize injection rates.   

11. At the end of each day, record time at which injections are terminated 
and the total volume injected into each injection well on the Daily 
Injection Log. After injection system has been shut down, turn off 
submersible pumps at each extraction well and record the total volume 
extracted from each well on the Groundwater Extraction Log. At the 
beginning of each day, turn on submersible pumps at each extraction 
well and resume injections as described in Section 1.4.4, Step 2. 

12. The contractor is to perform daily inspections of all equipment and 
regular inspections of secondary containment.  

13. The site is located in an open, unsecured area so overnight and 
weekend security will be provided.  
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14. All pumps and hoses are to be purged at the end of each working day 
by gravity feeding the injectate solution into the injection wells so that 
injectate solution does not remain in the lines overnight. 

1.4.5 DEMOBILIZATION 

1. Following completion of injection activities, flush injection and 
extraction lines into the connected injection wells using City of 
Henderson hydrant water contained in 275-gallon totes. 

2. Oversee EVO tanker and amendment drum removal and 
demobilization of injection and extraction system equipment. Record 
date and time of amendment drum and EVO tanker pick up on the 
Chemical Tracking Log field form provided in Attachment B. 

3. Contractor shall perform frac tank clean out using high-pressure steam 
in accordance with an approved Tetra Tech confined space entry 
permit and oversight. 

Documentation: Attachment A – Chemical Safety Data Sheets 
Attachment B – Injection Field Forms 
Attachment C – Process Flow Diagram 

Notes: 
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Summary: Attachment A – Chemical Safety Data Sheets 

Documentation: 1. Emulsified Vegetable Oil – EOS PRO 

2. Phosphate Solution – AQUAPURE® 3601 NSF 

3. Glycerin – GLYCERINE 99.7% USP KOSH MUSIM GSO 

4. Sodium Sulfite Technical Grade 

 

 

 



            
    SAFETY DATA SHEET 
 

EOS Remediation, LLC 

Section 1: Identification 
Product Name:  EOS Pro 

Chemical Description:  Mixture; vegetable oil emulsion 

Manufacturer:  EOS Remediation 
PO Box 14266 
Research Triangle Park NC 27709 
(P): 919‐873‐2204 
www.eosremediation.com 

Recommended Use:  Groundwater bioremediation (environmental applications) 

Restricted Use:  Not for human consumption. 

24‐Hour Emergency Contact:  ChemTel: United States 
(P): 800‐255‐3924 
ChemTel: International 
(P): 813‐248‐0585 

 

Section 2: Hazard(s) Identification 
Hazard Classification:  Irritant (skin and eye) 

Signal Word:  Warning 

Hazard Statement(s):  Potential eye and skin irritant. 

Pictograms: 

Precautionary Statement(s):  Not for human consumption. Do not store near excessive heat or oxidizers. 
Avoid contact with eyes and skin. Wear protective gloves and eye 
protection. 

 

Section 3: Composition/Information on Ingredients 

Common Name(s)  CAS NO.  % by Weight 

Soybean Oil  8001‐22‐7  60 

Food Grade Emulsifiers 
Trade Secret1,2 

111‐03‐5  10 

Soluble Substrates (glycerol) 
Trade Secret1,2 

56‐81‐5  4 

Water  7732‐18‐5  26 

1 – The precise composition of this product is proprietary information. A more complete disclosure will be 
provided to a physician in the event of a medical emergency. 
2 – The soluble substrates and emulsifiers are generally recognized as safe for food contact. 
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Section 4: First‐Aid Measures 
Routes of Exposure  Emergency First‐Aid Procedures 

Inhalation  Remove to fresh air. 

Eye Contact  Flush with water for 15 minutes; if irritation persists see a physician. 

Skin Contact  Wash with mild soap and water. 

Ingestion  Product is non‐toxic. If nausea occurs, induce vomiting and seek medical 
attention.  

 

Section 5: Fire‐Fighting Measures 
Extinguishing Media:  CO2, foam, dry chemical  

Note: Water, fog and foam may cause frothing and spattering. 

Special Fire Fighting Procedures:  Wear self‐contained breathing apparatus and chemical resistant clothing. 
Use water spray to cool fire exposed containers. 

Fire Hazard(s):  Burning will cause oxides of carbon. 

 

Section 6: Accidental Release Measures 
Personal Precautions:   Avoid contact with eyes and skin. Do not consume. 

Emergency Procedures:  N/A 

Methods & Materials used for 
Containment: 

Compatible granular absorbent 

Cleanup Procedures:  Spread compatible granular absorbent over spill area and sweep using 
broom and pan; dispose in appropriate receptacle. Clean area with water. 

 

Section 7: Handling and Storage 
Safe Handling & Storage:  Do not store near excessive heat or oxidizers. 

Other Precautions:  Consumption of food and beverages should be prevented in work area 
where product is being used. After handling product, always wash hands 
and face thoroughly with soap and water before eating, drinking, or 
smoking. 

 

Section 8: Exposure Controls/Personal Protection   
Exposure Limits 

OSHA PEL:  NE   

ACGIH TLV:  NE   

NIOSH REL:   NE   

Personal Protective Measures 

Respiratory Protection:  Not normally required. P95 respirator if aerosols might be generated. 

Hand Protection:  Protective gloves are recommended 

Eye Protection:  Recommended 

Engineering Measures:  Local exhaust ventilation if aerosols are generated 

Hygiene Measures:  Wash promptly with soap & water if skin becomes irritated from contact. 

Other Protection:  Wear appropriate clothing to prevent skin contact.  
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Section 9: Physical and Chemical Properties 
Appearance:  White Liquid  Explosive Limits:  NE 

Odor:  Vegetable Oil  Vapor Pressure:  NE 

Odor Threshold:  NE  Vapor Density:  Heavier than air 

pH:  6.0‐7.0 (su)  Relative Density:  0.96‐0.98 

Melting Point/Freezing Point:  Liquid at room 
temperature 

Solubility:  Dispersible 

Boiling Point:  212°F (100°C)  Partition coefficient:  NE 

Flash Point:  >300°F (149°C)  Auto‐ignition Temperature:  NE 

Evaporation Rate:  NE  Decomposition Temperature:  N/A 

Flammability (solid, gas):  NE  Viscosity:  500‐1500 cP 

NE – Not Established 

Section 10: Stability and Reactivity 
Stability:  Stable 

Incompatibility:  Strong acids and oxidizers 

Hazardous Decomposition 
Products: 

Thermal decomposition may produce oxides of carbon 

Hazardous 
Reactions/Polymerization: 

Will not occur 

Conditions to Avoid:  None known 

 

Section 11: Toxicological Information 
Likely Routes of Exposure:  Ingestion, dermal and eye contact 

Signs and Symptoms of Exposure:  None known 

Health Hazards 

  Acute:  Potential eye and skin irritant 

  Chronic:  None known 

Carcinogenicity 

  NTP:  No 

  IARC:  No 

  OSHA:  No 

 

Section 12: Ecological Information (non‐mandatory) 
There is no data on the ecotoxicity of this product. 

 

Section 13: Disposal Considerations (non‐mandatory) 
Waste Disposal Methods:  Dispose of according to Federal and local regulations for non‐hazardous 

waste. Recycle, if practical. 
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Section 14: Transport Information (non‐mandatory) 
The product is not covered by international regulation on the transport of dangerous goods. 

No transport warning required. 

 

Section 15: Regulatory Information (non‐mandatory) 
N/A 

 

Section 16: Other Information 
Date of Preparation:  29 May 2014 

Last Modified Date:  27 June 2019 

The information contained herein is based on available data and is believed to be correct.  However, EOS 
Remediation, LLC makes no warranty, expressed or implied, regarding the accuracy of this data or the results to 
be obtained thereof.  This information and product are furnished on the condition that the person receiving 
them shall make his/her own determination as to the suitability of the product for his/her particular purpose. 
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Summary: Attachment B – Injection Field Forms 

Documentation: 1. Chemical Tracking Log 

2. Groundwater Extraction Log 

3. Batch Mixing Log 

4. Daily Injection Log 

5. Injection Pressure and Flow Rate Log 

6. Specific Gravity Log 

 
  



gpm - gallons per minute                               psi- pounds per square inch

Supplier

Date of 

Container Pick-

up 

CommentsDate Received
Time 

Received
Quantity 

CHEMICAL TRACKING LOG

Date:

Recorded by: 

Task No: 

Page ___  of  ___

Task Name: 

Time of 

Container 

Pick-Up

Injection Event: Task Manager: 

Chemical



Current 

Flow Rate

gpm

Task Name: 

Task Manager: 

Task No: 

Injection Event: 

Current Tank Volume

gal
Date Time Tank Number 

Current Tank Level 

feet
Comments

 gal - gallons                                   gpm - gallons per minute                             

GROUNDWATER EXTRACTION LOG Page ___  of  ___

Date:

Recorded by:

Date Start Time Stop Time
Extraction Well 

ID

 Total Volume 

Extracted 

(Totalizer)

Average Flow 

Rate 

(Total/Time)

gal gpm

Comments

Cumulative 

Event Total  

Volume

gal

Summary

Summary

Summary

Notes/Comments:



Date: Batch Number: 

Addition 

Start 

Time

Page ___  of  ___BATCH MIXING LOG

Task Manager: Recorded by:

Method

Notes/Comments:

Chemical Name
VolumeDensity

lbs/gal

 lbs/gal - pounds per gallon                 gal - gallons                             lbs - pounds                       wt.% - weight percent                    

Addition 

Stop 

Time

Addition of Injectate Solution Chemicals

Task No: 

Injection Event: 

Concentration 

Task Name: Date:

Chemical Name Addition Method and Equipment

gal

Mass

lbs

Tank Number:

TOTAL

Comments

wt.%

Batch Formula

Stop TimeStart TimeEquipment

Batch Mixing

Comments



Previous 

Total

Initial 

Pressure

 Initial Flow 

Rate

Daily 

Volume   

Injected

Cumulative 

Volume   

Injected

gal psi gpm gal gal

Tank Number Time Level (ft) Volume (gal)

Injection Event: 

Task Name: 

Daily Comments/Notes:
Frac Tank Level

Injection Well ID Comments Start Time

Injectate:                                                                      Tank Number:                                           Batch Number:

Summary

 gal - gallons                                   gpm - gallons per minute                               psi- pounds per square inch                             ft - feet

Stop Time

 DAILY INJECTION  LOG

Recorded by: 

Date:

Task Manager: 

Page ___  of  ___

Task No: 



Pressure Flow Rate

psi gpm

Comments Date

gpm - gallons per minute                               psi- pounds per square inch

TimeInjection Well ID

Injection Event: Task Manager: Recorded by: 

Injectate:                                                                      Tank Number:                                           Batch Number:

INJECTION PRESSURE AND FLOW 
RATE LOG

Page ___  of  ___

Task Name: Task No: Date:



Page ___  of  ___

NERT, Henderson, Nevada

a

b

c

d

e

a

b

c

d

e

a

b

c

d

e

Notes/Comments:

Recorded by: Specific Gravity Test Equipment S/N: 

 Tank Level:

 Volume:

 Tank Level:

 Volume:

 Tank Level:

 Volume:

 Tank Level:

 Volume:

Specific 

Gravity CommentsBatch Number Initial 

 Remaining at 

Sample Time
 Tank Level:

 Volume:

 Tank Level:

 Volume:

\

Date Time

BATCH
Atmospheric 

Temperature 

(°C)

Hydrometer 

Calibration 

Temperature 

(°C)
Sample 

Duplicate ID

Sample 

Temperature (°C)

SPECIFIC GRAVITY LOG

Task Name: Task No: Date:

Sample Collection Method: Field Parameters Equipment and SN: Task Manager: 
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Summary: Attachment C – Process Flow Diagram 

Documentation: 1. Process Flow Diagram 

 
 



 
 

 

Flow Indicator
 
 
 
 

Cascade Technical Services
Typical Process Flow Diagram for NERT Seep Well Field Area Bioremediation Treatability Study,  Henderson, Nevada

 Air  Diaphragm Pump
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Pressure Guage

Injectate Solution Sampling Port (if needed
for chemical/physical measurements)
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Injection Wells

Note: Because this Field Guidance Document process flow diagram is for a treatability study, it may
be periodically updated based on lessons learned during injections.
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