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STEP 2. CROPPING PLAN AND NUNTRIENT NEEDS Field:

Warm Season Intended Crop(s): Coastal Bermuda 0

Yield Goal: 3 cutting ( 2 ton dm each Nitrogen Requirement, in Ib/yr: 300
Cool Season Intended Crop(s): Oats & Rye
Yield Goal: 1 ton dm Nitrogen Requirement, in Ib/yr: 80
Provide the data source for the nitrogen requirements above.
Tx. A& M Ag. Extension Service
Nitrogen needed by crop:
2A. Total Nitrogen Requirement* 380
2B. Nitrogen available in soil 93.35
2C. Nitrogen amount still needed 286.65
Line 2A - Line 2B

*Line 2A = Sum of the nitrogen requirement for the specified yield goals for the warm season crop and cool season crop
**Line 2B = 2*NO3-N (ppm)(in the 0-6" soil depth) + 6*NO3- N(ppm)(in the 6-24" soil depth)
STEP 3. CALCULATE THE PLANT AVAILABLE NITROGEN (PAN) PROVIDED BY THE SLUDGE
Use the TKN, NH4-N, and NO3-N from Step 1.
Organic Nitrogen = TKN — (NH4-N) — (NO3-N) 49.87
Mineralization Rate (%) * 20%
3A. Organic Nitrogen x Mineralization Rate = 9.97
3B. Ammonium Nitrogen = (NH4-N} x V 3.36 X 0.5 1.68

Use Volatization factor (V) = 0.5 if sludge is left on soil surface

Use Volatization factor (V) = 1.0 i sludge is worked into the soil
3C. Nitrate Nitrogen (NO3-N) 0.17
3D. Total PAN = (Line 3A + Line3B + Line 3C)= 11.82

*Mineralization Rates:

Treatment Method Mineralization Rates
Unstabilized Primary and Waste Activated Sludge 40%
Aerobically Digested Sludge 30%
Anaerobically Digested Sludge 20%
Composted Sludge 10%
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STEP 4. CALCULATE MAXIMUM SLUDGE APPLICATION RATES BASED ON CROP NITROGEN NEEDS (SAR,)

4A. Nitrogen amount still needed (lbs/acre/year)
Enter amount from Step 2C.

4B. Total PAN (lbs/ton)
Enter amount from Step 3D.

286.65 lbs/acre/year

11.82 lbs/ ton

4C. Sludge Application Rate (SARy) (tons/acre/year) 24.25 tons/acre/year
Line 4A + Line 4B
STEP 5. CALCULATE MAXIMUM SLUDGE APPLICATION RATE BASED ON METALS (SARM)
A B C D E F
Cumulative Max Metals Metals Applied Sludge Applied Max Sludge
Metal Loading In Yearly Yearly Loading
Limits Rate Sludge at SARy at SARy Rate
(Ibs/ac) {Ibs/ac/yr) {lbs/ton) (Ibs/acre/yr) (tons/acre/yr) (tons/acre)
METAL Appendix C Appendix C (Step 1) (Cx SARy) (B+C) (A+C)
Arsenic 36 1.8 0.0218 0.53 82.57 1651.38
Cadmium 35 1.7 0.00085 0.02 2000.00 41176.47
Chromium 2677 134 0.047 1.14] 2851.06 56957.45
Copper 1339 67 0.468 11.35 143.16 2861.11
Lead 268 13 0.01942 0.47 669.41 13800.21
Mercury 15 0.76 0.000646 0.02 1176.47 23219.81
Molybdenum Monitar Monitor 0.0214 0.52 NA NA
Nickel 375 18.7 0.035 0.85 534.29 10714.29
Selenium 89 4.5 0.006 0.15 750.00 14833.33
Zinc 2500 125 0.656 15.91 190.55 3810.98
Other

Note:@For each metal, if the value in column B is greater than the value in column D (B>D), the SAR, dictates the maximum sludge application rate. Enter N/A in column

E. I the value in column B is less than the value in column D (B<D), then the SARy, dictates the maximum sludge application rate and the value of E= B+ C.

STEP 6. CALCULATE THE CUMULATIVE LOADING RATE

6A. Maximum allowable cumulative sludge loading rate
Lowest value in Step 5, Column F (tons/acre)

6B. Previous applications of sludge {tons/acre)

6C. Remaining sludge application rate to reach metal limits
Line 6A — Line 6B (tons/acre)

6D. Maximum allowable sludge application rate
Lowest value of Step 4C and Step 5, Column E (tons/acre/year)

6E. Years remaining to reach the maximum cumulative loading
Line 6C + Line 6D (years)
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APPENDIX A

AGRONOMIC RATE CALCULATIONS

Note: The maximum allowable agronomic rate for land application of wastewater treament plant sludge is 12

tons/acrefyear.

APPENDIX A, PART 1: SEWAGE SLUDGE APPLICATION RATE

STEP 1. CALCULATE QUANTITY OF NUTRIENTS AND METALS IN SLUDGE IN LBS/TON

Nutrient Concentration (%)** Conversion Factor Pounds per Ton
Total Kjeldahl Nitrogen (TKN) 2.67 x 20 53.4
Ammonium Nitrogen (NH,-N) 0.168 x 20 3.36
Nitrate Nitrogen {(NO3-N) 0.00853 x 20 0.1706
Total Phosphorus (P) 1.71 x 20 34,2
Total Potassium (K) 0.5 x 20 10

Test Results mg/kg

Pollutant dry weight Conversion Factor Pounds per Ton
Total Arsenic (As) 10.9 x 0.002 0.0218
Total Cadmium (Cd) 0.425 x 0.002 0.00085
Total Chromium (Cr) 23.5 x 0.002 0.047
Total Copper (Cu) 234 x 0.002 0.468
Total Lead (Pb) 9.71 x 0.002 0.01942
Total Mercury (Hg) 0.323 x 0.002 0.000646
Total Molybdenum (Mo) 10.7 x 0.002 0.0214
Total Nickel (Ni) 17.5 x 0.002 0.035
Total Selenium (Se) 3 x 0.002 0.006
Total Zinc {Zn) 328 x 0.002 0.656

**V/alues from sludge laboratory analysis (dry weight only).

Conversions:
mg/kg + 10,000 = %
pem = mg/kg
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TABLE 2
Volume Weighted Average (Mean) of Nutrient and Pollutant Concentration

Directions:

1. For each pollutant, multiply the Pollutant Concentrations from Table 1 by the estimated number of dry tons you expect to apply from each facility.

2. Sum the individual columns. Enter results in last row of the table

3. Divide the sum of each column by the dry tons sum (bottom of second column). Enter number in the appropriate Volume Weighted Average Box (row below table).

4. Use these final results to complete Appendix A, Step 1.

TCEQAuth. | Est.D

oy Ylas | o] o Pb He | Mo | Ni | se | zn TKN NHsN | NOSN p K
Number Tons*
104940-13 3,000 654 255 141] 1404 58.26 1.938 64.2 105 18] 1968 160200 10080 511.8 102600 30000
Sum 3,000f 654] 255 141] 1404 5826 1.938] 642 105 18] 1968| 160200 10080 511.8 102600 30000
Volume Weight Average 0.0218} 0.00085] 0.047] 0.468] 0.01942] 0.000646| 0.0214] 0.035] 0.006] 0.656 534 3.36 0.1706 34.2 10

*Total estimated dry tons to be [and appled from the source facility.
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STEP 2. CROPPING PLAN AND NUNTRIENT NEEDS Field:

Warm Season Intended Crop(s): Coastal Bermuda 0

Yield Goal: 3 cuttings (2 ton dm each) Nitrogen Requirement, in Ib/yr: 300
Cool Season Intended Crop(s}): Oats & Rye
Yield Goal: 1tondm Nitrogen Requirement, in Ib/yr: 80
Provide the data source for the nitrogen requirements above.
Tx AB&M Ag. Extension Service
Nitrogen needed by crop:
2A. Total Nitrogen Requirement* 380
2B. Nitrogen available in soil 33.12
2C. Nitrogen amount still needed 346.88
Line 2A - Line 2B

*Line 2A = Sum of the nitrogen requirement for the specified yield goals for the warm season crop and cool season crop
**Line 2B = 2*NO3-N (ppm)(in the 0-6" soil depth) + 6*NO3- N{ppm)(in the 6-24" soil depth)
STEP 3. CALCULATE THE PLANT AVAILABLE NITROGEN (PAN) PROVIDED BY THE SLUDGE
Use the TKN, NH4-N, and NO3-N from Step 1.
Organic Nitrogen = TKN — (NH4-N) — (NO3-N) 49.87
Mineralization Rate (%) * 20%
3A. Organic Nitrogen x Mineralization Rate = 9.97
3B. Ammonium Nitrogen = (NH4-N) x V 3.36 X 0.5 1.68

Use Volatization factor (V) = 0.5 if sludge is left on soil surface

Use Volatization factor (V) = 1.0 if studge is worked into the soil
3C. Nitrate Nitrogen (NO3-N) 0.17
3D. Total PAN = (Line 3A + Line3B + Line 3C)= 11.82

*Mineralization Rates:

Treatment Method Mineralization Rates
Unstabilized Primary and Waste Activated Sludge 40%
Aerobically Digested Sludge 30%
Anaerobically Digested Sludge 207
Composted Sludge 10%

TCEQ-10451 (5/22/2020)

Application for Permit for Beneficial Land Use of Sewage Sludge



STEP 4. CALCULATE MAXIMUM SLUDGE APPLICATION RATES BASED ON CROP NITROGEN NEEDS (SARy)

4A. Nitrogen amount still needed (Ibs/acre/year)
Enter amount from Step 2C.

4B. Total PAN (lbs/ton)
Enter amount from Step 3D.

346.88 Ibs/acre/year

11.82 Ibs/ ton

4C. Sludge Application Rate (SARy) (tons/acre/year) 29.34 tons/acre/year
Line 4A =+ Line 4B
STEP 5. CALCULATE MAXIMUM SLUDGE APPLICATION RATE BASED ON METALS (SARM)
A B Cc D E F
Cumulative Max Metals Metals Applied Sludge Applied Max Sludge
Metal Loading In Yearly Yearly Loading
Limits Rate Sludge at SARy at SARy Rate
(lbs/ac) (Ibs/ac/yr) (lbs/ton) {tbs/acre/yr) (tons/acre/yr) (tons/acre)
METAL Appendix C Appendix C (Step 1) (Cx SARy) (B+C) (A+C)
Arsenic 36 1.8 0.0218 0.64 82.57 1651.38
Cadmium 35 1.7 0.00085 0.02 2000.00 41176.47
Chromium 2677 134 0.047 1.38 2851.06 56957.45
Copper 1339 67 0.468 13.73 143.16 2861.11
Lead 268 13 0.01942 0.57 669.41 13800.21
Mercury 15 0.76 0.000646 0.02 1176.47 23219.81
Molybdenum Monitor Monitor 0.0214 0.63 NA NA
Nickel 375 18.7 0.035 1.03 534.29 10714.29
Selenium 89 4.5 0.006 0.18 750.00 14833.33
Zinc 2500 125 0.656 19.25 190.55 3810.98
Other

Note:@For each metal, if the value in column B is greater than the value in column D (B>D), the SARy, dictates the maximum sludge application rate. Enter N/A in column

E. If the value in column B is less than the value in column D (B<D), then the SARy, dictates the maximum sludge application rate and the value of E=B =+ C.

STEP 6. CALCULATE THE CUMULATIVE LOADING RATE

6A. Maximum allowable cumulative sludge loading rate
Lowest value in Step 5, Column F (tons/acre)

6B. Previous applications of sludge (tons/acre)

6C. Remaining sludge application rate o reach metal limits
Line 6A — Line 6B (tons/acre)

6D. Maximum allowable sludge application rate
Lowest value of Step 4C and Step 5, Column E (tons/acre/year)

6E. Years remaining to reach the maximum cumulative loading
Line 6C = Line 6D (years)
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APPENDIX A
AGRONOMIC RATE CALCULATIONS

Note: The maximum allowable agronomic rate for land application of wastewater treament plant sludge is 12
tons/acre/year.

APPENDIX A, PART 1: SEWAGE SLUDGE APPLICATION RATE

STEP 1. CALCULATE QUANTITY OF NUTRIENTS AND METALS IN SLUDGE IN LBS/TON

Nutrient Concentration (%)** Conversion Factor Pounds per Ton
Taotal Kjeldahl Nitrogen (TKN) 2.67 x 20 53.4
Ammonium Nitrogen (NH,-N) 0.168 x 20 3.36
Nitrate Nitrogen (NO5-N) 0.00853 x20 0.1706
Total Phosphorus (P) 1.71 x 20 34.2
Total Potassium (K) 0.5 x 20 10

Test Results mg/kg

Pollutant dry weight Conversion Factor Pounds per Ton
Total Arsenic (As) 10.9 x 0.002 0.0218
Total Cadmium (Cd) 0.425 x 0.002 0.00085
Total Chromium (Cr) 23.5 x 0.002 0.047
Total Copper (Cu) 234 x 0.002 0.468
Total Lead (Pb) 9.71 x 0.002 0.01942
Total Mercury (Hg) 0.323 x 0.002 0.000646
Total Molybdenum {Mo) 10.7 x 0.002 0.0214
Total Nickel (Ni) 17.5 x 0.002 0.035
Total Selenium (Se) 3 x 0.002 0.006
Total Zinc (Zn) 328 x 0.002 0.656

**Values from sludge laboratory analysis (dry weight only).

Conversions:
mg/kg + 10,000 =%
ppm = mg/kg
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Volume Weighted Average (Mean) of Nutrient and Pollutant Concentration

TABLE 2

Directions:

1. For each pollutant, multiply the Pollutant Concentrations from Table 1 by the estimated number of dry tons you expect to apply from each facility.

2. Sum the individual columns. Enter results in last row of the table

3. Divide the sum of each column by the dry tons sum (bottom of second column). Enter number in the appropriate Volume Weighted Average Box (row below table).

4. Use these final results to complete Appendix A, Step 1.

TCEQ Auth. | Est. D .
2 Vi) | ool e Pb He | Mo | mi | se | zn | TKN | NHeN | nNO.N p K
Number Tons*
104940-13 3,000f 65.4 255 141 1404 58.26 1.938 64.2 105 18| 1968 160200 10080 511.8 102600 30000
Sum 3,000 654] 255 141] 1404| 5826 1938  64.2 105 18 1968 160200 10080 5118 102600 30000
Volume Weight Average 0.0218( 0.00085{ 0.047| 0.468| 0.01942] 0.000646| 0.0214] 0.035{ 0.006| 0.656 53.4 3.36 0.1706 34.2 10

*Total estimated dry tons to be land appled from the source facility.
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XIV. SPECIAL PROVISIONS

A.

Page 19

For the first year of this permit, the maximum application rate shall not exceed 5.26 dry tons
per acre on Field 1, 5.90 dry tons per acre on Field 2, 5.58 dry tons per acre on Field 3, 4.55 dry
tons per acre on Field 4, and 5.24 dry tons per acre on Field 5. On an annual basis, the
application rate shall be calculated and adjusted based on current soil monitoring results. This
application rate that is submitted in each annual report shall not exceed the overall maximum
application rate of 5.26 dry tons per acre per year on Field 1, 5.90 dry tons per acre per year on
Field 2, 5.58 dry tons per acre per year on Field 3, 4.55 dry tons per acre per year on Field 4, and
5.24 dry tons per acre per year on Field 5. A major amendment to this permit shall be required
to increase the overall maximum application rate.

During times of land application, all buffer zones (including surface water buffers) and land
application areas must be distinguished from each other by the use of flags, posting or fencing
to ensure that buffer areas and land application areas are separated from each other.

The application areas (Fields 1, 2, 3, 4, and 5) must be distinguished from each other by the use
of flags, posting, or fencing to ensure that each field is separated from each other.

The permittee shall consider nutrient management practices appropriate for the land
application of biosolids and assess the potential risk for nitrogen and phosphorus to contribute
to water quality impairments. Information and assistance on a certification program for
Nutrient Management Specialists is available online at http://nmp.tamu.edu.

Nutrient management shall be practiced within the context of the Natural Resources
Conservation Service (NRCS) Code 590 Practice Standard, which addresses the kind, source,
placement, form, amount, timing, and application method of nutrients and soil amendments.
This is available online at: 500 TX CPS Nutrient Management 2021.pdf

The 590 Standard should be conducted using the Phosphorus Index, a simple screening tool
used to rank the vulnerability of fields as sources of phosphorus loss to surface runoff.
Information on the Phosphorus Index is available online at: txtechnoteis rev.pdf

The annual analysis of extractable phosphorus in soil samples shall be conducted using the
Mehlich III extraction with inductively coupled plasma.

All staging areas shall be located outside the buffer zones required by 30 TAC §312.44(c).

The permittee shall use cultural practices to promote and maintain the health and propagation
of the Bermuda grass and ryegrass and avoid plant lodging. The permittee shall manage the
established cover by grazing and cutting and removing the grass to ensure the health and long-
term permanency of the approved vegetative cover. Grazing and cutting and removing
vegetation dates shall be recorded in a log book kept on-site to be made available to TCEQ
personnel upon request.
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