
TECHNICAL 
MEMORANDUM 

Tetra Tech, Inc. 
150 S. 4th Street, Unit A, Henderson, NV 89015 

1 Tel 702-854-2295 tetratech.com

To: Nevada Environmental Response Trust 

Cc: Nevada Division of Environmental Protection 

From: David Bohmann and Bounkheana Chhun 

Date: October 24, 2019  

Subject: AP-5 Operation and Maintenance Bi-Monthly Progress Report Summary – August and September 

2019    

Nevada Environmental Response Trust Site; Henderson, Nevada 

At the direction of the Nevada Environmental Response Trust (NERT or Trust), Tetra Tech, Inc. (Tetra Tech) has 

prepared this summary of the operation and maintenance (O&M) activities performed during August and 

September 2019 for the AP-5 Pond Phase III sediment mixing, Phase IVa solids washing, and decant water 

transfer. The system was operated and maintained in accordance with the AP-5 Pond Sediment Washing 

Treatment Process Operations & Maintenance Manual.   

SUMMARY OF O&M ACTIVITIES 

Tetra Tech continued operation and maintenance activities associated with the AP-5 sediment mixing and 

washing system in August and September 2019 to provide mixing of the AP-5 slurry to keep the sediment in 

suspension and facilitate extraction of ammonium perchlorate. Operation and maintenance activities associated 

with solids washing and decant transfer operations were also ongoing during August and September 2019.    

SOLIDS WASHING AND DECANT WATER TRANSFER 

Throughout August and September 2019, routine procedures for washing the solids and transferring decant water 

were followed. Mixers were run periodically to wash solids while reducing mechanical wear on system 

components. Approximately 64,662 gallons of AP-5 wash water was decanted from the Process Tanks and 

transferred to the Day Tank in August 2019 and approximately 44,774 gallons of AP-5 wash water was decanted 

from the Process Tanks and transferred to the Day Tank in September 2019. A summary of daily AP-5 wash 

water volumes that were decanted from the Process Tanks and transferred to the Day Tank in August and 

September 2019 are provided in the attached Tables 1a and 1b. The cumulative total of AP-5 wash water 

volumes that were decanted from the Process Tanks and transferred to the Day Tank is presented in Table 2a. 

The cumulative total of Stabilized Lake Mead Water (SLMW) added to the Process Tanks for sediment washing is 

presented in Table 2b. Note that the SLMW flowmeter readings presented in the routine inspection forms 

(Attachment A) include both the volume of SLMW added to the Process Tanks for sediment washing and for 
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dilution of AP-5 wash water during transfer (discussed below) and flushing of the lines following each batch 

transfer.  

Once the AP-5 wash water has been decanted from the Process Tanks and transferred to the Day Tank, 

Envirogen Technologies, Inc. (ETI) transfers the water to the Receiving Tank and subsequently blends the AP-5 

water with extracted groundwater for treatment by the Fluidized Bed Reactors. ETI controls and operates the 

transfer of the AP-5 wash water from the Day Tank to the Receiving Tank, which includes an option to dilute the 

AP-5 wash water with SLMW to achieve a consistent concentration at the Receiving Tank. During the months of 

August and September 2019, ETI adjusted the dilution parameters to achieve a lower concentration in the 

Receiving Tank as a conservative measure to control influent concentrations to the fluidized bed reactors (FBRs). 

The AP-5 wash water was diluted to an average batch concentration of 0.98% in August and September 2019.   

In an effort to provide decant water for feed to the FBRs at consistent concentrations and perchlorate to ammonia 

ratios, Tank T-203 was used as the source of all decant water transferred to the FBRs in August and September 

2019. To facilitate transfer of decant water to the FBRs through Tank T-203, AP-5 wash water was transferred 

between tanks as part of the solids washing process.  In September 2019, AP-5 wash water decanted from tanks 

T-201 and T-202 were transferred into Tank T-203.  The perchlorate and ammonia concentrations in Tanks T-201 

and T-202 are lower than that of T-203.  The transfer of decant water between Process Tanks resulted in a 

transfer of mass (i.e. increase in perchlorate and ammonia mass in the Process Tank receiving decant water), 

which is reflected on Figures 1 and 3.  

Perchlorate Mass Removal Estimates 

Prior to the start of solids washing, the Process Tanks were sampled to provide an estimate of the starting mass 

of perchlorate in the Process Tanks. The average starting perchlorate mass estimate is provided on Tables 3a 

and 4. Following residual solids transfer, the Process Tanks were resampled on July 26 and July 27, 2018 to 

determine the mass transferred and the resulting mass in the Process Tanks. The updated perchlorate mass 

estimate is also provided on Tables 3b and 4.   

Two methods are used to estimate subsequent perchlorate mass removal resulting from the solids washing 

process. Due to differing constraints associated with each method, the two methods are intended to provide a 

range of reasonable estimates for perchlorate mass removal. The first mass removal estimate method uses 

monthly grab samples from the Process Tanks to estimate the mass of perchlorate removed from each Process 

Tank and the remaining perchlorate mass in each tank (Tables 3a and 3b, Figure 1).  In August 2019, one grab 

sample was collected from each tank for analysis of perchlorate. In September 2019, four grab samples were 

collected from each tank for analysis of perchlorate. September 2019 samples were collected at four separate 

locations along the mixer bridge (5, 20, 40, and 55 feet from the sidewall). Four samples were collected in 

September 2019 to improve concentration estimates over those obtained from a single-point sample. The 

perchlorate mass estimate for each tank in August and September 2019 as determined by the sampling method is 

provided on Table 3b.  As noted above, AP-5 wash water from solids washing was transferred from tanks T-201 

and T-202 to T-203 in September 2019.  

The second mass removal estimate method uses the average concentration of each batch of decant water 

transferred by ETI from the Day Tank to the Receiving Tank. The average batch concentration is estimated by an 

in-line mass flow meter that continuously measures fluid density and flow rate. The density is converted to 

perchlorate concentration based on a density-to-perchlorate concentration curve developed from laboratory 

analysis. An estimate of the total mass of perchlorate removed from the Process Tanks based on the mass flow 

meter readings is presented in Table 4. Table 4 also includes an estimate of the perchlorate mass added to the 

Process Tanks from May – July 2018 as part of final pond closure activities based on single-point samples from 

each Process Tank.  

The estimated total perchlorate mass remaining using both methods described above is presented on Figure 2. 

The deviations in the total mass removal using the two methods is believed to be primarily the result of the use of 
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limited monthly grab samples from each Process Tank. The initial and subsequent comprehensive perchlorate 

mass estimates developed for the Process Tanks revealed significant variability in individual perchlorate sample 

results within each tank. Therefore, the mass estimates calculated from the monthly grab samples are subject to 

this variability. The mass removal approach using the mass flow meter also has limitations that likely contribute in 

part to the observed deviation in mass estimates. The mass flow meter approach relies on a density-to-

perchlorate concentration curve previously developed from laboratory analysis but does not utilize laboratory data 

each month. This method also does not include the mass in AP-5 wash water in the Day Tank that has been 

decanted from the Process Tanks but not yet processed through the mass flow meter. Therefore, the perchlorate 

mass removal using these two approaches, as summarized in Figure 2, is intended to provide a range of 

reasonable estimates for perchlorate mass removal. 

Ammonia Mass Removal Estimates 

The Process Tanks were sampled on November 1, 2017 to provide an estimate of the mass of ammonia in the 

tanks at that time. Similar to the sampling for the starting perchlorate mass estimate, the starting ammonia mass 

estimate incorporates data obtained from sampling of the Process Tanks. The average ammonia mass estimate 

as of November 1, 2017 is provided as the starting mass on Table 5a.  The tanks were resampled on July 26 and 

July 27, 2018 to determine the ammonia mass transferred during pond solids removal and the resulting mass in 

the Process Tanks. The updated ammonia mass estimate for each tank is shown on Table 5b and Figure 3. 

Monthly tank grab samples were completed in August and September 2019 for estimating the mass of ammonia 

removed from each Process Tank and the remaining ammonia mass in each tank. As noted above, AP-5 wash 

water from solids washing was transferred from tanks T-201 and T-202 into T-203 in September 2019. 

Treatment Timeline 

As part of evaluating the long-term treatment approach for perchlorate and ammonia, a projected treatment 

timeline was developed using the estimated mass loading to the Process Tanks and expected treatment rates.  

This treatment timeline projection is routinely updated with operational data (flow rates and concentrations).  The 

treatment timeline projections beyond this reporting period are also routinely updated with actual recent treatment 

rates as the basis for estimating future treatment rates.  The estimated FBR feed rates used for projections are 

2.0 gpm at 1.8% perchlorate in the summer season and 10 gpm at 2% perchlorate in the winter season.  The 

original and updated projected treatment timelines are provided in the attached Figure 4.  The updated projection 

remains generally consistent with the previous O&M summary report.  Based on current information, solids 

treatment for all three tanks is expected to be completed in first quarter of 2020.  The projected ending date will 

periodically change since this is a dynamic treatment process with many variables affecting actual treatment rates 

and mass estimates used to project the treatment timeline.  Based on a composite sample collected from T-201 in 

July 2019, the solids concentration in T-201 is less than 1% and solids washing activities are considered complete 

for that tank. The solids in tank T-201 will be characterized for disposal followed by removal of solids from the 

tank for dewatering and off-site disposal following build out of the solids dewatering area. Tetra Tech initiated 

planning for solids dewatering in September 2019, including collecting samples from T-201 for field and laboratory 

testing to evaluate and optimize dewatering procedures and collecting samples for landfill waste disposal profiling.  

Solids dewatering activities are anticipated to begin in 2020 with T-201 and will continue to T-202 and T-203 as 

appropriate.  

ROUTINE INSPECTIONS 

Routine inspections were conducted throughout August and September 2019. Routine inspections are intended to 

proactively identify potential issues or concerns with key infrastructure, identify and perform routine maintenance 

tasks, and confirm process equipment is ready for service. During the inspections, Tetra Tech staff visually 

inspected the Process Tanks, Day Tank, piping, secondary containment, and the liner system for damage and 

leaks; confirmed mixer operation; and recorded findings on the inspection forms. Inspections, testing, and 
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maintenance of the dilution lines, transfer lines, and Receiving Tank are under the responsibility of ETI as of 

July 17, 2017. Copies of routine inspection forms are provided in Attachment A. Summaries of the primary 

inspection activities are included below. 

Process Piping 

The piping within the AP-5 Process Area secondary containment area was inspected on a routine basis. AP-5 

sediment wash water was decanted from the Process Tanks and transferred to the Day Tank routinely throughout 

the months of August and September 2019. The findings of the inspections are provided below: 

 No visible damage to, or leaks from, the AP-5 process piping were observed. 

Secondary Containment 

The AP-5 Process Area secondary containment liner was inspected by 360-degree perimeter inspections on a 

routine basis. The findings of the inspections are provided below: 

 No damage to the secondary containment liner was observed. 

 No stormwater accumulation on the secondary containment liner or in equipment pad sumps were 

observed.  

Tanks and Equipment 

Process Tanks T-201, T-202 and T-203, and Day Tank T-204 were inspected on a routine basis in August and 

September 2019. The findings of the inspections are provided below: 

 No visible damage to, or leaks from, Process Tanks or the Day Tank were observed. 

 Precipitate on the interior sides of the Process Tanks and impeller shafts was routinely washed down in 

all three tanks. 

MONTHLY INSPECTION 

The August and September 2019 monthly inspections were conducted on August 30, 2019 and September 30, 

2019. Monthly inspections are conducted to provide a more thorough investigation of major equipment and parts 

and to confirm functionality of key control and interlock components. The monthly inspection form is provided in 

Attachment B. A summary of the findings is provided below:  

 Spare parts for operation of the AP-5 treatment system were present and stored on site. 

 Air operated double diaphragm pumps were tested, and all were found to be in good working order.  

 High-high level alarms for the Process Tanks and Day Tank were tested. All of the level sensors were 

observed to be functional at the time of the testing.  
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CERTIFICATION 
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Description of Services Provided: Prepared AP-5 Operation and Maintenance Bi-Monthly Progress Report 

Summary for August and September 2019.   

___________________________________  October 24, 2019 

Kyle Hansen, CEM        Date 

Field Operations Manager/Geologist 

Tetra Tech, Inc. 
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Nevada CEM Expiration Date: September 18, 2020 
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Figure 1. Estimate of Perchlorate Mass Remaining in Process Tanks

T-201 T-202 T-203

Transfer of residual solids to the Process 
Tanks completed between

April 26, 2018 and July 19, 2018. Tracking 
of mass for individual Process Tanks not 

completed during this time. 

Note: Starting in March 2019, AP-5 wash water transferred out of 
T-201 and T-202 and in to T-202 and T-203.
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Figure 2. Estimate of Total Perchlorate Mass Remaining in Process Tanks

Tank Sample Method Mass Flow Meter Batch Data Method

Transfer of residual solids to the Process 
Tanks completed between

April 26, 2018 and July 19, 2018. Tracking of 
mass for individual Process Tanks not 

completed during this time. 
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Figure 3. Estimate of Ammonia Mass Remaining in Process Tanks

T-201 T-202 T-203

Transfer of residual solids to the Process 
Tanks completed between

April 26, 2018 and July 19, 2018. 
Tracking of mass for individual Process 
Tanks not completed during this time. 

Note: Starting in March 2019, AP-5 wash water transferred out of T-
201 and T-202 and in to T-202 and T-203.
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Figure 4. Projected AP-5 Solids Treatment Timeframe

NO AMMONIA   
NPDES LIMIT

NO AMMONIA   
NPDES LIMIT

Ammonia (dashed)

Perchlorate (solid)

Residual solids 
removal

1% perchlorate 
treatment target

NO AMMONIA   
NPDES LIMIT

Notes: Orange lines depict November 2017 treatment estimates; Green lines depict current treatment estimates.
This model uses simplified assumptions regarding AP-5 decant water treatment feed rate and addition of SLMW for wash 
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Table 1a.  August Monthly AP-5 Wash Water Decant Records

8/1/2019 - - 20,104 20,104

8/2/2019 - - - -

8/3/2019 - - - -

8/4/2019 - - - -

8/5/2019 - - - -

8/6/2019 - - - -

8/7/2019 - - - -

8/8/2019 - - - -

8/9/2019 - - - -

8/10/2019 - - - -

8/11/2019 - - - -

8/12/2019 - - - -

8/13/2019 - - 19,118 19,118

8/14/2019 - - - -

8/15/2019 - - - -

8/16/2019 - - - -

8/17/2019 - - - -

8/18/2019 - - - -

8/19/2019 - - - -

8/20/2019 - - - -

8/21/2019 - - - -

8/22/2019 - - - -

8/23/2019 - - - -

8/24/2019 - - - -

8/25/2019 - - - -

8/26/2019 - - 25,440 25,440

8/27/2019 - - - -

8/28/2019 - - - -

8/29/2019 - - - -

8/30/2019 - - - -

8/31/2019 - - - -

Total - - 64,662 64,662

1 - Decant  volumes presented are based on the starting and ending volumes

in the Day Tank during decant operations, plus the volume that was transferred 

by ETI to the Receiving Tank during the time decant operations were occurring.

T-201

(Gallons)

T-202

(Gallons)
Date

T-203

(Gallons)

Daily Total

(Gallons)



Table 1b.  September Monthly AP-5 Wash Water Decant Records

9/1/2019 - - - -

9/2/2019 - - - -

9/3/2019 - - - -

9/4/2019 - - - -

9/5/2019 - - - -

9/6/2019
2

13,000 - (13,000) -

9/7/2019 - - - -

9/8/2019 - - - -

9/9/2019 - - 21,711 21,711

9/10/2019 - - - -

9/11/2019 - - - -

9/12/2019 - - - -

9/13/2019 - - - -

9/14/2019 - - - -

9/15/2019 - - - -

9/16/2019 - - - -

9/17/2019 - - - -

9/18/2019 - - - -

9/19/2019 - - - -

9/20/2019 - - - -

9/21/2019 - - - -

9/22/2019 - - - -

9/23/2019 - - - -

9/24/2019 - - 23,063 23,063

9/25/2019 - - - -

9/26/2019
2

- 33,000 (33,000) -

9/27/2019 - - - -

9/28/2019 - - - -

9/29/2019 - - - -

9/30/2019 - - - -

Total 13,000 33,000 (1,226) 44,774

Notes:

1 - Decant  volumes presented are based on the starting and ending volumes

in the Day Tank during decant operations, plus the volume that was transferred 

by ETI to the Receiving Tank during the time decant operations were occurring.

2 - Decant volume transferred from T-201 and T-202 to T-203.  Transfer into

Tank T-203 shown as a negative value.

Date
T-201

(Gallons)

T-202

(Gallons)

T-203

(Gallons)

Daily Total

(Gallons)



Table 2a.  Cumulative AP-5 Wash Water Decant and Transfer Records

July 2017 38,377 20,906 59,283

August 2017 8,868 9,454 18,322

September 2017 22,819 22,819

October 2017 117,200 117,200

November 2017 26,567 65,048 98,171 189,786

December 2017 88,449 43,485 71,600 203,534

January 2018 95,673 81,036 59,577 236,286

February 2018 108,564 55,620 122,012 286,196

March 2018 75,262 76,737 - 151,999

April 2018 44,177 - 27,290 71,467

May 2018 71,329 - 22,579 93,908

June 2018 49,982 - - 49,982

July 2018 50,583 - - 50,583

August 2018 49,377 - - 49,377

September 2018 23,094 - - 23,094

October 2018 96,653 - - 96,653

November 2018 100,315 20,276 - 120,591

December 2018 - 146,407 - 146,407

January 2019 - 88,720 62,425 151,145

February 2019 29,886 - 97,882 127,768

March 2019 17,897 - 95,684 113,581

April 2019 - - 20,837 20,837

May 2019 - - 55,405 55,405

June 2019 - - 83,194 83,194

July 2019 - - 22,342 22,342

August 2019 - - 64,662 64,662

September 2019 - - 44,774 44,774

Cumulative Total 975,053 717,348 978,794 2,671,195

Notes:

1 - Stabilized Lake Mead Water (SLMW) volume added to tanks does not include the volume used to 

routinely wash down precipitate on the interior sides and mixer impellar shafts. The volume of wash 

down water is approximately 2,000 gallons per tank per month.

2 - The volume of SLMW added to the tanks does not include stormwater that accumulates in the

lined secondary containment and equipment pads that is pumped to the Process Tanks.

Month
T-201

(Gallons)

T-202

(Gallons)

T-203

(Gallons)

Monthly Total

(Gallons)



Table 2b.  Cumulative Stabilized Lake Mead Water Volume Added for Sediment Washing

July 2017 22,775 6,150 28,925

August 2017 13,970 7,860 21,830

September 2017 20,010 20,010

October 2017 131,247 131,247

November 2017 27,360 65,435 75,440 168,235

December 2017 43,570 39,585 5,485 88,640

January 2018 24,135 30,685 64,205 119,025

February 2018 92,020 22,475 126,845 241,340

March 2018 81,685 79,270 - 160,955

April 2018 465 - 18,805 19,270

May 2018 825 - 390 1,215

June 2018 860 - - 860

July 2018 480 - - 480

August 2018 280 - - 280

September 2018 220 - - 220

October 2018 1,490 - - 1,490

November 2018 220,212 310 - 220,522

December 2018 - 2,780 - 2,780

January 2019 - 96,270 950 97,220

February 2019 630 - 1,630 2,260

March 2019 270 - 1,110 1,380

April 2019 86,500 4,500 210 91,210

May 2019 74,000 - 730 74,730

June 2019 85,000 - 1,930 86,930

July 2019 23,360 - 320 23,680

August 2019 10,330 - 850 11,180

September 2019 13,000 - 400 13,400

Cumulative Total 823,437 492,567 313,310 1,629,314

Notes:

1 - Stabilized Lake Mead Water (SLMW) volume added to tanks does not include the volume used to 

routinely wash down precipitate on the interior sides and mixer impellar shafts. The volume of wash 

down water is approximately 2,000 gallons per tank per month.

2 - The volume of SLMW added to the tanks does not include stormwater that accumulates in the

lined secondary containment and equipment pads that is pumped to the Process Tanks.

Month
T-201

(Gallons)

T-202

(Gallons)

T-203

(Gallons)

Monthly Total

(Gallons)¹



Table 3a. Estimate of Perchlorate Mass in Process Tanks Based on Tank Samples after Initial Slurry Transfer 

Mass in T-201 

(lbs)

Mass in T-202 

(lbs)

Mass in T-203 

(lbs)

Total Monthly 

Mass Removed 

(lbs)

Total Perchlorate 

Mass In Process 

Tanks (lbs)

Initial Perchlorate Mass1
168,055 247,579 185,745 601,380

July 2017 17,828 - 9,189 27,017 574,363

August 2017 4,120 - 4,155 8,275 566,088

September 2017 - 12,547 - 12,547 553,540

October 2017 - 59,663 - 59,663 493,878

November 2017 10,605 32,571 40,418 83,594 410,284

December 2017 41,090 16,693 28,582 86,365 323,919

January 2018 36,195 25,360 19,639 81,195 242,724

February 2018 26,727 13,925 29,020 69,672 173,051

March 2018 12,248 12,168 - 24,415 148,636

April 2018 6,083 - 4,441 10,524 138,112

May 2018 ³ 

June 2018

July 2018 

Ending Perchlorate Mass 138,112

Notes: 

1 - The initial perchlorate mass estimate presented is based on an average of laboratory results. The 95% confidence 

interval for starting perchlorate mass in all three Process Tanks is 422,491 to 776,030 pounds.

2 - The approximate mass removed for July 2017 is based on the starting concentrations in the Process Tanks. Subsequent 

mass removal calculations are based on both the starting (prior month) and ending (current month) perchlorate 

concentrations resulting from grab samples from each tank.  

3 - Individual tank mass calculations were suspended until pond closure activities were completed. Following pond 

closure, a more comprehensive sampling of the Process Tanks was completed to establish new mass estimates. 

 INDIVIDUAL PROCESS TANK MASS CALCULATIONS WERE SUSPENDED UNTIL POND 

SOLIDS TRANSFER COMPLETED.  
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Table 3b. Estimate of Perchlorate Mass in Process Tanks Based on Tank Samples after Residual Solids Transfer 

Mass in T-201 

(lbs)

Mass in T-202 

(lbs)

Mass in T-203 

(lbs)

Total Monthly 

Mass Removed 

(lbs)

Total Perchlorate 

Mass In Process 

Tanks (lbs)

Initial Perchlorate Mass⁴ 370,459 272,873 296,418 939,750

August 2018⁵ 23,717 - - 23,717 916,033

September 2018 10,889 - - 10,889 905,144

October 2018 46,380 - - 46,380 858,764

November 2018 38,510 10,660 - 49,170 809,594

December 2018 - 72,088 - 72,088 737,507

January 2019 - 36,002 31,779 67,781 669,726

February 2019 9,026 - 50,646 59,671 610,055

March 2019 ⁶ 76,234 15,700 (28,139) 63,795 546,260

April 2019 27,186 (11,423) (93) 15,670 530,590

May 2019 8,238 (2,366) 13,346 19,218 511,372

June 2019 7,006 (4,670) 23,693 26,028 485,344

July 2019 - 28,762 (21,934) 6,829 478,515

August 2019 - - 21,383 21,383 457,132

September 2019 1,021 8,434 7,093 16,548 440,584

Ending Perchlorate Mass 122,252 119,686 198,647 440,584

Notes: 

4 - The perchlorate mass estimate after pond solids transfer is based on an average of laboratory results. The 95% 

confidence interval for the perchlorate mass in all three Process Tanks is 814,953 to 1,064,163 pounds. 

5 - Mass removal estimates on individual tanks resumed in August 2018. 

6 - Starting in March 2019, AP-5 wash water was transferred out of Process Tanks T-201 and T-202 and into Process

Tanks T-202 and T-203 to provide consistent concentrations and perchlorate to ammonia ratios for feed to the FBRs.
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Table 4a.  Estimate of Perchlorate Mass in Process Tanks Based on Batch Transfers after Initial Slurry Transfer 

Estimated Monthly 

Mass Added 

(lbs) 3

Total Monthly 

Mass Removed 

(lbs)

Total Perchlorate 

Mass In Process 

Tanks (lbs)

Initial Perchlorate Mass1 601,380

July 2017 2 13,520 587,860

August 2017 2 6,000 581,860

September 2017 10,706 571,154

October 2017 49,990 521,163

November 2017 74,231 446,933

December 2017 73,066 373,867

January 2018 69,363 304,504

February 2018 73,247 231,257

March 2018 25,321 205,935

April 2018 7,030 198,905

May 2018 ⁴ ⁵ 151,078 11,126 338,857

June 2018⁵ 227,250 9,337 556,770

July 2018⁵ 341,180 9,343 888,608

Notes:

1 - The initial perchlorate mass estimate presented is based on an average of laboratory results as summarized

in the August 11, 2017 technical memo AP-5 Tank Sampling Activities and Mass Estimate Summary .  The 95%

confidence interval for starting perchlorate mass in all three Process Tanks is 422,491 to 776,030 pounds.

2 - Individual batch data not available from ETI for July and August 2017. Values presented for these months 

are based on ETI's estimates.  Subsequent monthly estimates are based on ETI records for batch volumes 

and average batch concentrations transferred from the Day Tank T-204 to the Receiving Tank T-205.

3 - From May to July 2018, estimates of the perchlorate mass added as part of final AP-5 pond closure activities 

were developed based on single point samples from each Process Tank. Monthly mass added were estimated using

a single point sample from each Process Tank and may underestimate the mass contribution from settled residual 

solids. 

4 - The May 2018 estimate of mass added from AP-5 Pond closure activities represents the period from 

April 26, 2018 through May 31, 2018

5 - The perchlorate mass estimate after pond solids transfer is based on an average of laboratory results. The 

95% confidence interval for the perchlorate mass in all three Process Tanks is 814,953 to 1,064,163 pounds. 
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Table 4b.  Estimate of Perchlorate Mass in Process Tanks Based on Batch Transfers after Residual Solids Transfer 

Estimated Monthly 

Mass Added 

(lbs) 3

Total Monthly 

Mass Removed 

(lbs)

Total Perchlorate 

Mass In Process 

Tanks (lbs)

Perchlorate Mass After Pond Solids Removal5 939,750

August 2018 11,710 928,040

September 2018 9,777 918,264

October 2018 35,943 882,320

November 2018 61,959 820,361

December 2018 64,395 755,966

January 2019 57,196 698,770

February 2019 59,301 639,469

March 2019 43,614 595,855

April 2019 9,820 586,035

May 2019 13,081 572,954

June 2019 11,009 561,945

July 2019 8,394 553,551

August 2019 7,613 545,938

September 2019 8,604 537,334

Ending Perchlorate Mass 537,334

Notes:

1 - The initial perchlorate mass estimate presented is based on an average of laboratory results as summarized

in the August 11, 2017 technical memo AP-5 Tank Sampling Activities and Mass Estimate Summary .  The 95%

confidence interval for starting perchlorate mass in all three Process Tanks is 422,491 to 776,030 pounds.

2 - Individual batch data not available from ETI for July and August 2017. Values presented for these months 

are based on ETI's estimates.  Subsequent monthly estimates are based on ETI records for batch volumes 

and average batch concentrations transferred from the Day Tank T-204 to the Receiving Tank T-205.

3 - From May to July 2018, estimates of the perchlorate mass added as part of final AP-5 pond closure activities 

were developed based on single point samples from each Process Tank. Monthly mass added were estimated using

a single point sample from each Process Tank and may underestimate the mass contribution from settled residual 

solids. 

4 - The May 2018 estimate of mass added from AP-5 Pond closure activities represents the period from 

April 26, 2018 through May 31, 2018

5 - The perchlorate mass estimate after pond solids transfer is based on an average of laboratory results. The 

95% confidence interval for the perchlorate mass in all three Process Tanks is 814,953 to 1,064,163 pounds. 
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Table 5a.  Estimate of Ammonia Mass in Process Tanks after Initial Pond Transfer

Mass in T-201 

(lbs)

Mass in T-202 

(lbs)

Mass in T-203 

(lbs)

Total Monthly 

Mass Removed 

(lbs)

Total Ammonia 

Mass In Process 

Tanks (lbs)

Initial Ammonia Mass
1 18,217 22,343 20,277 60,837

November 2017 1,323 3,979 4,490 9,792 51,045

December 2017 3,974 1,778 2,659 8,411 42,634

January 2018 3,353 3,009 2,163 8,526 34,108

February 2018 2,945 1,509 3,564 8,017 26,091

March 2018 1,445 1,441 - 2,886 23,206

April 2018 682 - 490 1,172 22,034

May 2018 ² 

June 2018

July 2018

Ending Ammonia Mass 22,034

Notes:

1 - The initial ammonia mass estimate presented is based on an average of laboratory results for slurry and accumulated 

solids samples collected on November 1, 2017.  Ammonia mass estimates are not available prior to this date. 

2 - Individual tank mass calculations were suspended until pond closure activities were completed. Following pond 

closure, a more comprehensive sampling of the Process Tanks was completed to establish new mass estimates. 

3 - The ammonia mass estimate after pond solids transfer is based on an average of laboratory results. The 95% 

confidence interval for the ammonia mass in all three Process Tanks is 118,994 to 162,598 pounds. 

4 - Mass removal estimates on individual tanks resumed in August 2018. 

 INDIVIDUAL PROCESS TANK MASS CALCULATIONS WERE SUSPENDED UNTIL POND 

SOLIDS TRANSFER COMPLETED.  
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Table 5b.  Estimate of Ammonia Mass in Process Tanks after Residual Pond Solids Transfer

Mass in T-201 

(lbs)

Mass in T-202 

(lbs)

Mass in T-203 

(lbs)

Total Monthly 

Mass Removed 

(lbs)

Total Ammonia 

Mass In Process 

Tanks (lbs)

Initial Ammonia Mass³ 56,496 42,023 42,335 140,854

August 2018⁴ 3,294 - - 3,294 137,560

September 2018 1,561 - - 1,561 135,999

October 2018 7,340 - - 7,340 128,659

November 2018 5,483 1,455 - 6,939 121,720

December 2018 - 10,263 - 10,263 111,457

January 2019 - 3,998 3,699 7,697 103,760

February 2019 773 - 6,045 6,818 96,942

March 2019 ⁵ 11,041 2,074 (4,173) 8,942 88,000

April 2019 5,363 (2,253) (548) 2,561 85,438

May 2019 2,124 (610) 1,460 2,974 82,465

June 2019 934 (623) 3,124 3,436 79,029

July 2019 - 3,105 (2,313) 792 78,237

August 2019 - - 2,347 2,347 75,889

September 2019 103 964 836 1,902 73,987

Ending Ammonia Mass 18,480 23,649 31,858 73,987

Notes:

1 - The initial ammonia mass estimate presented is based on an average of laboratory results for slurry and accumulated 

solids samples collected on November 1, 2017.  Ammonia mass estimates are not available prior to this date. 

2 - Individual tank mass calculations were suspended until pond closure activities were completed. Following pond 

closure, a more comprehensive sampling of the Process Tanks was completed to establish new mass estimates. 

3 - The ammonia mass estimate after pond solids transfer is based on an average of laboratory results. The 95% 

confidence interval for the ammonia mass in all three Process Tanks is 118,994 to 162,598 pounds. 

4 - Mass removal estimates on individual tanks resumed in August 2018. 

5 - Starting in March 2019, AP-5 wash water was transferred out of Process Tanks T-201 and T-202 and into Process

Tanks T-202 and T-203 to provide consistent concentrations and perchlorate to ammonia ratios for feed 

to the FBRs. 
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Attachment A 
Phase III O&M Routine Inspection Forms 























































































































































































































































Attachment B 
Phase III O&M Monthly Inspection Forms 
















