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SOUTH CAROLINA DEPARTMENT OF
 HEALTH AND ENVIRONMENTAL CONTROL

BUREAU OF WATER
Application for a Land Disposal (No Discharge or ND) Permit

(Please Type or Print)

I. Project Name:

II. County:                                 

III. Owners Name:

Address:  

City, State, & Zip:  

Area Code & Telephone #:    (      ) 

IV. Project Status:  Proposed   (   ) or if existing:  Permit No.: ND00           
Expansion (   ) or
Renewal    (   )

V. Project Description:  

 

VI. Location of the Wastewater Treatment Plant and Land Disposal Site(s):

a) Location of the wastewater treatment plant (include a map):

Latitude:                                            Longitude:                               

Location Description:  

 

b) Location and size (in acres) of the land disposal site(s):

Site 1  Size:           acres

Latitude:                                            Longitude:                                   

Location Description (include a map):  

Site 2  Size:  acres

Latitude:    Longitude:  

Location Description (include a map):  

Savannah River Site Biosolids Land Application Site

Aiken and Barnwell

United States Department of Energy

Savannah River Site

Aiken, South Carolina, 29808

803 952-6719

X
Renewal of Land Application System Permit ND0072125. The Central 

Sanitary Wastewater Treatment Facility biologically treats sanitary and industrial wastewater producing air dried

biosolids which are applied to Pine Tree (23) acreage for benefical reuse.

72125

33 degrees 15'  31" -81 degrees 41' 35"

The Central Sanitary Wastewater Treatment Facility is located on Burma Rd. 

1.6 miles west from the intersection of C-Road and Burma Road.

23

33 degrees 50’ 35” -81degrees 42' 53.54"

The application site is on 3 Road just east of Burma Road

(DOE)





Attachment – Section XIII.  Hazardous Substances 

1. ammonia 39 mg/kg  Source is applied sludge
2. cadmium 2.1 mg/kg  Source is applied sludge
3. copper 1,800 mg/kg  Source is applied sludge
4. lead 27 mg/kg  Source is applied sludge
5. nickel 97 mg/kg  Source is applied sludge
6. selenium 6.3 mg/kg  Source is applied sludge
7. zinc 1,600 mg/kg  Source is applied sludge



BUREAU OF WATER
SLUDGE DISPOSAL SUPPLEMENT FOR NPDES AND ND PERMIT APPLICATIONS

Facility Name:

Permit Number: SC00              (leave blank for a new facility)

or ND00            

Please check your proposed or current sludge disposal procedure:

I. Existing Facilities:

Lagoon or other facility with no routine sludge disposal.  Please attach a letter that addresses the approximate
schedule for sludge removal and address the anticipated disposal method (note that the proposed sludge
disposal method must be approved by the Department prior to initiation).

Sludge disposal at another wastewater treatment facility.  Attached is a recent letter of acceptance
dated______________.  This letter must include the NPDES or ND number of the treatment facility accepting
the sludge for disposal.  If no previous SCDHEC approval has been granted on the disposal method, then
please include a detailed report on the existing sludge disposal method.  See the attached requirements for
Sludge Disposal Report A.  If a previous SCDHEC approval has been granted, then include a recent analysis
that shows the non-hazardous nature of the sludge or a signed statement that the sludge characteristics have
not changes since the last analysis.

Sludge disposal at a landfill.  If the landfill is SWAIP (special waste) approved, an recent acceptance letter
from the landfill is acceptable.  If the landfill is not SWAIP approved, attached is SCDHEC Solid and
Hazardous Waste approval dated                          , or other SCDHEC approval dated                             .  If
no previous approval has been granted on the disposal method, then please include a detailed report on the
existing sludge disposal method.  See the attached requirements for Sludge Disposal Report B.

   Sludge disposal by Beneficial Use of Sludge.  Attached is SCDHEC approval letter or program approval
dated                           .  If no previous approval has been granted on the disposal method, then please include
a detailed report on the existing sludge disposal method.  See the attached requirements for Sludge Disposal
Report C.

II. Proposed Facilities:

Lagoon or other facility with no routine sludge disposal.  Please attach a letter that addresses the approximate
schedule for sludge removal and address the anticipated disposal method (note that the proposed sludge
disposal method must be approved by the Department prior to initiation).

Sludge disposal at another wastewater treatment facility.  Please include a detailed report on the proposed
sludge disposal method.  See the attached requirements for Sludge Disposal Report A.

Sludge disposal at a landfill.  Please include a detailed report on the proposed sludge disposal method.  See
the attached requirements for Sludge Disposal Report B.

Sludge disposal by Beneficial Use.  Please include a detailed report on the proposed sludge disposal method.
See the attached requirements for Sludge Disposal Report C.

Send this form and the appropriate disposal report (if applicable) with your NPDES or ND permit application.

ALSO SEE ATTACHED INSTRUCTIONS

July 1, 1998

United States Department of Energy

72125

X
12/01/2010

00175





SLUDGE DISPOSAL BY LAND APPLICATION OR OTHER BENEFICIAL USE: 

REQUIREMENT FOR A SLUDGE REPORT C 

1. Sludge Generator
1. Name: US DOE
2. Address: Savannah River Site, Aiken, SC, 29808
3. Phone: 803 952-6719
4. County: Aiken, Barnwell
5. NPDES or ND Permit Number: ND0072125
6. Plant capacity (MGD): 1.01 MGD
7. Amount of sludge generated per year (dry weight tons): 14.2 dry weight tons per year
8. Size, description, and location of sludge storage: approximately 168 cubic yards, storage

shed, at the Central Sanitary Wastewater Treatment Facility.
9. Amount of stockpiled sludge and sludge age: 168 cubic yards of sludge, one to two years
10. The sanitary wastewater treatment package plants at SRS are extended aeration,

activated sludge plants. Each package plant has an equalization basin, aeration basin,
two clarifiers, a sludge holding tank, ultraviolet light disinfection channel, stilling basin,
and outfall weir. The Centralized Sanitary Wastewater Treatment Facility (CSWTF) began
operation in May 1995. This facility treats sanitary and industrial wastewater from nine
production areas. The CSWTF consists of a bar screen, centrifugal grit removal system,
equalization basin, three oxidation ditches with intra-channel clarifiers, an ultraviolet
light disinfection system, a cascade aeration system, a gravity sludge thickener, and four
sludge drying beds. Each package plant's sludge holding tank is sized to hold 10% of its
treatment plant's daily capacity, which in addition to the gravity sludge thickener at the
CSWTF provides approximately 59,900 gallons of liquid sludge storage volume. Diffused
air is used for odor control and aerobic digestion in the sludge holding tanks and the
gravity sludge thickener. Once the sludge holding tank at each package plant is full and
sufficiently thickened, the sludge is removed via a pump truck and transferred to the
gravity sludge thickener at the CSWTF. This sludge is thickened further and applied to
drying beds for dewatering. Cationic polymer is added as a dewatering aid as the sludge
is pumped from the thickener to the drying beds. Sludge dewaters and air dries on the
drying beds for at least 90 days, and then is removed to a covered sludge storage area.
Once every year or two, a manure spreader is used to haul the air-dried sludge from the
CSWTF to the forested land application site where sludge is land applied in accordance
with permit requirements. Approximately 40 cubic yards of sludge are currently stored
on the drying beds or in the storage sheds at the CSWTF.

11. Current method of sludge disposal: Land application to pine forest.
12. Letter of acceptance:  ND0072125
13. Amount of sludge transported: 14.2 dry tons per year, 28.4 dry tons per application
14. Estimated percent solids and total liquid volume: 59,900 gallons, 21.8% dry solids



2. Sludge Analysis Information
1. TCLP toxicity test: see attached lab result
2. Name of certified lab conducting analysis: Pace Analytical Services, LLC (formerly Shealy

Environmental Services, Inc.) 106 Vantage Point Dr., West Columbia, SC 29172, (803)
791-9000, www.pacelabs.com

3. Other compounds required by NPDES permit in effluent to treatment plant: not required.
4. Method used to determine the reliability of sludge composition: Sample analysis

performed by SC DHEC certified laboratory using DHEC required Standard Methods per
Laboratory certification. Please see attached laboratory report.

5. Total organic nitrogen: 64,961 mg/kg
6. Total inorganic nitrogen: 2,439 mg/kg
7. Ammonia nitrogen: 39 mg/kg
8. pH: 5.80 (SU)
9. Calcium Carbonate: NA
10. Percent total solids: 21.8%
11. Total arsenic: 0.0 mg/kg
12. Total cadmium: 2.1 mg/kg
13. Total copper: 1,800 mg/kg
14. Total lead: 27 mg/kg
15. Total mercury: 0.0 mg/kg
16. Total molybdenum: 16 mg/kg
17. Total nickel: 97 mg/kg
18. Total selenium: 6.3 mg/kg
19. Total zinc: 1,600 mg/kg

3. Application of Sludge
1. Description of method of transportation to the proposed land site: a manure spreader is

used to haul the air-dried sludge from the CSWTF to the forested land application site.
2. Approximate time of year or schedule for the sludge application and how it relates to

crop planting and/or harvesting: Sludge is land applied to pine tree forested lot, once
every two years during the permit limit season of April through October. No harvesting
will be conducted during lifetime of sludge application to specific area.

3. Description of application method: Dried sludge is applied using a John Deere Model 874
fertilizer spreader, capacity 8.4 cubic yards.

4. Name of contractor applying sludge: self
5. Type of equipment used to spread the sludge: John Deere Model 874 fertilizer spreader.

4. Application Site Information
1. General

a. Name, address, and signature of landowner: United States Department of Energy,
Savannah River Site, Aiken, SC 29808

b. Name, address and party managing the site: Savannah River Nuclear Solutions,
Savannah River Site, Aiken, SC 29808

c. Approximate schedule for sludge application: Approximately every two years, Permit
required March through October



d. Previous sludge application amounts covered under Permit #ND0072125: in 2017,
158.8 cubic yards (43.9 dry metric tons) of dried sludge was land applied.

e. Additional soil additives applied on site:  NONE
f. Description of method to control access to the site: fence, Site police guarded gate,

Site police patrol.
g. Method of odor control: the dewatered sludge was allowed to air dry on the drying

beds for at least 90 days
h. Letter from each county stating that the proposed land application activity is

consistent with the county solid waste management plan: NA
2. Site Description

Scale Maps indicating:
a. Site location
b. Slope and drainage characteristics including the surrounding land
c. Adjacent land usage and locations of inhabited dwellings: Forest, no dwellings
d. All water supply wells within 1000 feet: None
e. Adjacent surface water bodies: ¾ mile
f. Sludge disposal boundaries
g. Location of existing groundwater monitoring wells
h. Private Roads, public roads, and rights-of-way.
i. Certification of site suitability

3. Site Monitoring Plan Proposed method of site monitoring indicating:
a. Groundwater monitoring well locations: southeast of land application site, see map
b. Soil monitoring methods and locations. See map, 12-inch depth core sample from

each of the 20 rows and a core sample adjacent to the rows outside of the
application area. Composite the 10 front rows, composite the back 10 rows and
composite the background from outside the application area, soil cores.

c. Surface water sampling methods and locations: NA
d. Proposed parameters and frequency of sampling groundwater, and soil:  the soil is

to be sampled before every sludge land application event (approx. every two years)
for permit required Ammonia-Nitrogen (NH3-N).

e. Metals testing: NA for the application site
f. Monitoring schedule to insure that soil pH will remain in agronomic ranges during

land application: Once before each application.

4. Sludge Application Plan
a. Typical crops to be grown and crop management plan:  Pine trees, with land

application.
b. Sludge application rate: 1.7 dry tons per acre
c. Total organic nitrogen: 64,961 mg/kg
d. Total inorganic nitrogen:  2,439 mg/kg
e. Ammonia nitrogen: 39 mg/kg
f. pH: 5.80 su
g. Calcium Carbonate Equivalency: NA
h. Percent total solids: 21.8%
i. Total arsenic: 0.0 mg/kg
j. Total cadmium: 201 mg/kg



k. Total copper: 1,800 mg/kg
l. Total lead: 27 mg/kg
m. Total mercury: 0.0 mg/kg
n. Total molybdenum 16 mg/kg
o. Total nickel: 97 mg/kg
p. Total selenium 6.3 mg/kg
q. Total zinc 1,600 mg/kg
r. Formula and calculations used to determine plant available nitrogen and application

rate:  based on sludge analysis (0.5 kvol(Vol. Factor Table) X 0.08 NH3N lb/ton) + 4.4
NO3-N lb/ton + 0.3 kmin (Min. Factor Table) X 130 TKN lb/ton – 0.08     NH3- N lb/ton
=  43.4 lb/ton PAN.

s. Estimated hydraulic loading rate: NA
t. Certification of crop management plan:

E. Distribution & Marketing or other Alternative Programs:  NA
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ND0072125 Sample Well Location Map



SRS Sludge Land Application Site Soil Sampling Plan Map 

Background sample locations are designated by blue colored sample location icons. 

Land Application Site sample locations are designated by red colored sample location icons. 
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Introduction 

Savannah River Nuclear Solutions, LLC currently operates two package 
sanitary/industrial wastewater treatment plants (SWTPs) and one Central 
Sanitary Wastewater Treatment Facility (CSWTF), which treat the sanitary and 
industrial wastewater generated by the employee population and nine industrial 
plants of the Savannah River Site (SRS). Permit #ND0072125 for forested land 
application was issued to SRS by the South Carolina Department of Health and 
Environmental Control (SCDHEC) in the year 2000 and was renewed (with 
revisions) for an additional ten years in 2010. It was revised on 7/6/15 to include 
preparation of the SCDHEC Sludge Annual Agronomic Loading Rate Worksheet, 
and the collection of groundwater samples every five years (sampled in 2019). 
This permit expires 9/30/2020.  

Treatment Process 

The sanitary wastewater treatment package plants at SRS are extended 
aeration, activated sludge plants. Each package plant has an equalization basin, 
aeration basin, two clarifiers, a sludge holding tank, ultraviolet light disinfection 
channel, stilling basin, and outfall weir. 

The Centralized Sanitary Wastewater Treatment Facility (CSWTF) began 
operation in May 1995. This facility treats sanitary and industrial wastewater from 
nine production areas. The CSWTF consists of a bar screen, centrifugal grit 
removal system, equalization basin, three oxidation ditches with intra-channel 
clarifiers, an ultraviolet light disinfection system, a cascade aeration system, a 
gravity sludge thickener, and four sludge drying beds. 

Each package plant's sludge holding tank is sized to hold 10% of its treatment 
plant's daily capacity, which in addition to the gravity sludge thickener at the 
CSWTF provides approximately 59,900 gallons of liquid sludge storage volume. 
Diffused air is used for odor control and aerobic digestion in the sludge holding 
tanks and the gravity sludge thickener. Once the sludge holding tank at each 
package plant is full and sufficiently thickened, the sludge is removed via a pump 
truck and transferred to the gravity sludge thickener at the CSWTF. 

This sludge is thickened further and applied to drying beds for dewatering. 
Cationic polymer is added as a dewatering aid as the sludge is pumped from the 
thickener to the drying beds. Sludge dewaters and air dries on the drying beds 
for at least 90 days, and then is removed to a covered sludge storage area. Once 
every year or two, a manure spreader is used to haul the air-dried sludge from 
the CSWTF to the forested land application site where sludge is land applied in 
accordance with permit requirements. Approximately 40 cubic yards of sludge 
are currently stored on the drying beds or in the storage sheds at the CSWTF.  
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Pathogen/Vector Attraction Reduction 
 
Vector attraction reduction is accomplished by aerobic digestion. The Specific 
Oxygen Uptake Rate (SOUR) test is periodically performed per EPA/625/R-
92/013 requirements at the CSWTF laboratory to verify the sludge is sufficiently 
stabilized for land application. The average SOUR20 result for 2019 was 0.60 
mg/g/hr, which is below the EPA limit of 1.5 mg/g/hr (40 CFR Part 503). 
 
Process to Significantly Reduce Pathogens (PSRP) standards were met since 
the dewatered sludge was allowed to air dry on the drying beds for at least ninety 
(90) days, or the geometric mean of the fecal  
coliform concentration in seven samples collected before each application was 
below 2,000,000 colonies per gram of dry weight, as shown in the table below. 

 
Further precautions to protect against the spread of pathogens are taken in 
addition to maintaining very low pathogen levels in the sludge. The sludge land 
application site is a forested area on the SRS, which is protected  
from public access. Employee access to the sludge land application site is 
administratively restricted. No food crops are grown on this site, and no grazing 
animals are present. No turf is harvested, however pine trees may be harvested 
from this site in the future, after sludge applications have ceased. 
 
Soil Samples and Allowable Nitrogen Loading Rates 
 
As required by the permit, soil samples were collected from the front ten rows, 
from the back ten rows, and from an area adjacent to the site were sludge has 
never been applied (the background sample). Each sample consisted of ten 
corings from surface to twelve inches depth from random locations, mixed to 
form a composite sample analyzed for Ammonia-Nitrogen (NH3-N). Results are 
provided below.  
 

∗ The average of the last four background results is subtracted from front ten 
row and back ten row results when determining allowable loading rates.  

 
Allowable nitrogen loading rates were determined by completing Sludge Annual 
Agronomic Loading Rate Worksheets for the front ten rows and the back ten 
rows. The allowable loading rate for both the front ten rows and the back ten 
rows was less than 75 lbs PAN/acre/yr (the ND0072125 permit limit), which 
equals 1.6 dry tons/acre. 

 
Sludge Application Sampling Date Fecal Coliform 

(col./g dry weight) 
Regulatory Limit 

(col./g dry weight) 
2019 4/25/19 31,948 2,000,000 

Front 10 Rows 
NH3-N (mg/kg) 

Back 10 Rows 
NH3-N (mg/kg) 

Background 
NH3-N (mg/kg) 

Avg. Background 
NH3-N* (mg/kg) 

0.0 0.0 0.0 11 
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Pollutant Concentrations 
 
Sludge samples were collected prior to application and were analyzed for 
pollutants of concern. All analytical results were below the regulatory limits (see 
table below).  
 
 

 
 
 

Pollutant 

SRS Sludge 
Concentration 

2019 Application 
mg/kg 

Ceiling 
Concentration 

Limits 
mg/kg 

Arsenic 0.0 75 
Cadmium 2.1 85 
Copper 1,800 4,300 
Lead 27 840 

Mercury 0.0 57 
Molybdenum 16 75 

Nickel 97 420 
Selenium 6.3 100 

Zinc 1,600 7,500 
   

Ammonia Nitrogen 39   MR** 
Inorganic Nitrogen 2,439 MR 

Nitrate Nitrogen 2,200 MR 
Total Kjeldahl Nitrogen 65,000 MR 

PAN* 21,798 MR 
pH 5.80 (S.U.) MR 

Phosphorus 21,000 MR 
Potassium 2800 MR 
Dry Solids 21.8% (220,899 

mg/L) 
MR 

Volatile Solids 
(% volatile in dry solids) 

73% (159,140 
mg/kg) 

MR 

*PAN – Plant Available Nitrogen 
 **MR – Monitor and Report 

 
 
RCRA Status 
 
Sludge samples were analyzed using Resource Conservation and Recovery Act 
(RCRA) Toxicity Characteristic Leaching Procedures (TCLP) for volatiles and 
semi-volatiles. All values were below detection limits. See Attachment 5. 
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Sludge Application Rates 
 
Approximately 168.0 cubic yards of dewatered sludge was applied to the land 
application site in October 2019 (28.4 dry metric tons). There were no other 
sludge applications in 2019. 
 
Maps of the land application site are attached, showing the site location and row 
numbers listed below. (Attachments 1 and 2) 
 
 
Application Dates Loads Applied 

Per Half Row* 
Half Row Numbers 

10/01/19 – 10/02/19 0.5 1A,1B,2A,2B,3A,3B,4A,4B,5A,5B,6A 
6B,7A,7B,8A,8B,9A,9B,10A,1OB,11A,11
B,12A,12B,13A,13B,14A,14B,15A,15B,1
6A,16B,17A,17B,18A,18B,19A,19B,20A,
20B 

 
* 1 load equals 8.4 cubic yards. Half rows (1B, 2A, etc.) are 0.5 acres each. 
 
Pollutant Loading Rates 
 
All pollutant loading rates were below SCDHEC cumulative loading limits, as 
shown in the table below. The PAN loading rate was less than 75 lbs/acre/year, 
as required by the permit. Supporting calculations are attached. 
 
 
Pollutant 

2019 
Loading Rate 
(lbs/acre/yr) 

Loading Rate 
Limit 
(lbs/acre/yr) 

Cumulative 
Loading 
(kg/ha) 

Cumulative 
Loading Limit 
(kg/ha) 

Arsenic - - 2.6 41 
Cadmium - - 0.8 39 
Copper - - 194.1 1500 
Lead - - 42.9 300 
Mercury - - 0.5 17 
Nickel - - 11.8 420 
Selenium - - 2.7 100 
Zinc - - 472.5 2800 
Ammonia Nitrogen 0 MR - - 
Inorganic Nitrogen 8 MR - - 
Nitrate Nitrogen 7 MR - - 
TKN 203 MR - - 
PAN 68 75 - - 
Phosphorus 66 MR - - 
Potassium 9 MR - - 
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Attachment 1 
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Attachment 2 

 
 
 
 
 
 
 
 
 
 
 
 

 







CALCULATING MINERALIZED ORGANIC NITROGEN FROM PREVIOUS 

SLUDGE APPLICATION WORKSHEET 

Permit No. Ml) OZ>7'J.1�$
Field frQA} It> R.�iJJ S
Site .St.( 

I. 2. 
Year Starring Org-N 

(lbs/acre) 

0-1 ( firs! apphcalion 
Year 

1-2 (Year 

2-3 (Year 

3-4 (Year 

0-1 ( firs! apphcat,on 
Year 

1-2 (Year 

2-3 (Year 

0-1 ( first application 
Year 

1-2 (Year 

0 
0 

6 

3. 
Mineralization 

Factor (K .... 
decimal) 

(.\fin. Fuct,,r., Table) 

t) 

D 

D 
;J. 

O,:Jo 

4
1 

Year 

3' 

4. 
Mineralized 

Ori:-Nin 
lbs/acre (PAN) 

(Column 2 times l) 

0 

{) 

0 
0 

Year 

2" Year 

c) 

0 

Calendar Year � 0 I 'f 

5. 

Org-N 
Remaining 
(lbs/acre) 

Column 2 minus 4) 

t) 

t} 

c) 

0 

0 

D 

6. 

Final 

Sum of Final Mineralized Org-N in lbs/acre PAN 

Additional Information 

(P/w�phorus Pounswm iVmn..:nt m,max.:11h!nl 111forma11,m for 1h11 farmer) 

P,O; and K,O fertilizer equivalent m sludge (based on sludge analysis) 

a. % Pm sludge X 2 29 

¾P,O; X 2,000 lb/ton 
b % Kin sludge X I 2 

%K,O X 2,000 lb/ton 

OHEC 0874 (1/2014) 

lb/ton P,O; 
% K,O m sludge 

Page 3 of 10 

9.15







No







9.15







No



2019 Sludge Land Application Site Calculations Sludge & Soil Results from Shealy Lab Reports Dated 4/27/19 - 5/4/19

Note: The calcs below use the max loading rate per half row, when more than one loading rate applies.Note: Shealy Lab results are in mg/kg, which equals lbs per 106 lbs.
Instructions: In the blue cells, enter lab results. Verify results are OK. Enter max PAN* from DHEC Loading Rate Worksheet. Enter sludge loads, verify PAN is below max.

Front 10 Rows: 0.5 Front 10: 10.0 Front 10: 84.0 Front 10: 15.6 Front 10: 14.2 Front 10: 1.6 Front 10: 8.4
Back 10 Rows: 0.5 Back 10: 10.0 Back 10: 84.0 Back 10: 15.6 Back 10: 14.2 Back 10: 1.6 Back 10: 8.4

Density: 1.0133 73 (% of dry solids that are volatile)   Lbs Org-N Applied Per Acre: Avg Background-N: 11

  Front 10 Rows: 195.6   (mg/kg) 0.0 1.2
% Dry Solids: 21.8 220,899  159,140     Back 10 Rows: 195.6 17 24

Pollutant Concent. Arsenic Cadmium Copper Lead Mercury Molybden. Nickel Selenium Zinc
(mg/kg) 0 2.1 1800 27 0.0 16 97 6.3 1600 69787 13415 1263 30147

Reg Limit (mg/kg) 75 85 4300 840 57 75 420 100 7500 78135 93071 131074
Results OK? OK OK OK OK OK OK OK OK OK OK

31949
Cumul. Loading Rates Arsenic Cadmium Copper Lead Mercury Molybden. Nickel Selenium Zinc 2,000,000

Max 2019 (kg/ha): 0.00 0.01 6.31 0.09 0.00 0.06 0.34 0.02 5.60 * ND = 1 col/gr per NPDES protocol
2000-2019 (kg/ha): 2.6 0.8 194.1 42.9 0.5 4.0 11.8 2.7 472.5
Reg Limit (kg/ha): 41 39 1500 300 17 N/A 420 100 2800 Soil-N Front 10 Back 10 Backgrnd

Results OK? OK OK OK OK OK OK OK OK OK Results: 0 0 0.0

Max Loading Rates* Amm-N Inorg-N** Nitrate-N NO3-NO2-N TKN Org-N*** Phosp. Potassium PAN-Front PAN-Back   PAN = Plant Available Nitrogen
Concentration (mg/kg) 39 2439 2200 2400 65000 62561 21000 2800 21707.8 21707.8   Cell k29 and l29 reg limits are

(lbs/acre/yr) 0 8 7 8 203 196 66 9 68 68   from Line 3 of the Sludge
Reg Rqmnt (lbs/acre/yr) MR MR MR N/A MR N/A MR MR 75 75   Annual Agronomic Loading

Results OK? OK OK   Rate Worksheet

*Max Loading Rate  = max loads x 1 half row x  8.4 yd3  x  27 ft3  x  density (lbs wet sludge)  x  62.4 lbs water  x  % solids (lbs dry solids)  x  lab result as lbs
(lbs/acre/yr)  half row        0.5 acre      load         yd3 (lbs water)    ft3    (lbs wet sludge)             106 lbs dry solids

  **Inorg-N = Amm-N + NO       ***Org-N = TKN - Inorg-N MR = Monitor and Report   PAN = NO3-N + 0.5(Amm-N) + 0.3(TKN-Amm-N)

Avg SOUR 
1.04 0.77 0.62 0.35 0.53 0.66 *SOUR = Specific Oxygen Uptake Rate

mg/g/hr
2019 Land Applications

Half Rows: 1A 1B 2A 2B 3A 3B 4A 4B 5A 5B 6A 6B
Loads: 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Half Rows: 7A 7B 8A 8B 9A 9B 10A 10B 11A 11B 12A 12B
Loads: 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Half Rows: 13A 13B 14A 14B 15A 15B 16A 16B 17A 17B 18A 18B
Loads: 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Half Rows: 19A 19B 20A 20B
Loads: 0.5 0.5 0.5 0.5 Conversion Factors

1 ton = 0.9078 metric tons 1 lb/acre = 1.1208 kg/hectare
Calculation Peer Review 1 mg/kg = 1 lb/106lbs 1 acre = 0.4047 hectare

I have reviewed the above calculations and have verified they are correct.Assumptions
1) Spreader Capacity = 8.4 yd3 per load

Basis: John Deere specification sheet for model 874 spreader
2) STREAM Team fills spreader full each time (level with top of spreader)

Brian Kuntz, Sanitary Wastewater Systems Design Authority Engineer Basis: Spreader is mounded in middle, but overall equals full (level with top)
3) Half rows are 0.5 acres each. 

Basis: Engineering report to DHEC and site dimensions.
2/3/2020 Final review for DHEC/EPA sludge reports 4) Laboratory results are based on oven dried weight of sludge

Date Basis: Shealy lab report, and verbal confirmation from Shealy.

Regulatory Limit:

18-'19 SOUR* Results:

Brian Kuntz   5/30/19

% Volatile Solids:

Total solids (mg/l): Vol. solids (mg/kg):

Fecal Coliform* (col/gram dry weight)

Geometric Mean:

Sludge Land Application Site Calculations

Max Loads Per Half Row Total Loads Applied Total Cubic Yds Applied Dry Tons Applied Metric Dry Tons Max Dry Tons/Acre Max Cubic Yds/Acre
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Report of Analysis

Savannah River Nuclear Solutions
PO Box 616
Building 735-B
Aiken, SC 29808

Attention: Siobhan Kitchen

Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395

Lot Number:UD25066

Date Completed:05/07/2019

05/08/2019 5:03 PM
Approved and released by:

Project Manager: Grant Wilton
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SHEALY ENVIRONMENTAL SERVICES, INC.
SC DHEC No: 32010001 NELAC No: E87653 NC DENR No: 329 NC Field Parameters No: 5639

Shealy Environmental Services, Inc.
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.shealylab.com

Case Narrative
Savannah River Nuclear Solutions

Lot Number: UD25066

This Report of Analysis contains the analytical result(s) for the sample(s) listed on the Sample Summary
following this Case Narrative. The sample receiving date is documented in the header information
associated with each sample.

All results listed in this report relate only to the samples that are contained within this report.

Sample receipt, sample analysis, and data review have been performed in accordance with the most
current approved NELAC standards, the Shealy Environmental Services, Inc. ("Shealy") Quality
Assurance Management Plan (QAMP), standard operating procedures (SOPs), and Shealy policies. Any
exceptions to the NELAC standards, the QAMP, SOPs or policies are qualified on the results page or
discussed below.

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"
qualifier

If you have any questions regarding this report please contact the Shealy Project Manager listed on the
cover page.
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SHEALY ENVIRONMENTAL SERVICES, INC.
Sample SummarySavannah River Nuclear Solutions
Lot Number: UD25066

 

Project Name: SHE-19-2-SLUDGE
Project Number: SHE19115D 0000351395

Sample Number Sample ID Matrix Date Sampled Date Received
001 04/25/2019 0927SLUDGE-000018 Solid 04/25/2019
002 04/25/2019 0911SLUDGE-000019 Solid 04/25/2019
003 04/25/2019 0911SLUDGE-000020 Solid 04/25/2019
004 04/25/2019 0911SLUDGE-000021 Solid 04/25/2019
005 04/25/2019 0911SLUDGE-000022 Solid 04/25/2019
006 04/25/2019 0911SLUDGE-000023 Solid 04/25/2019
007 04/25/2019 0911SLUDGE-000024 Solid 04/25/2019

(7 samples)

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000018

UD25066-001
04/25/2019 0927
04/25/2019

Solid
% Solids: 38.7    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Fecal Colifo) SM 9222 D-2006 1 04/27/2019 0015 MDD 04/25/2019 2054

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Fecal Coliform-MF SM 9222 D- 69787 1col/g20

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000019

UD25066-002
04/25/2019 0911
04/25/2019

Solid
% Solids: 14.9    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Fecal Colifo) SM 9222 D-2006 1 04/27/2019 0015 MDD 04/25/2019 2054

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Fecal Coliform-MF SM 9222 D- 13415 1col/g20

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000020

UD25066-003
04/25/2019 0911
04/25/2019

Solid
% Solids: 79.2    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Fecal Colifo) SM 9222 D-2006 1 04/27/2019 0015 MDD 04/25/2019 2054

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Fecal Coliform-MF SM 9222 D- 1263 1col/g20

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     

Page 6 of 19



Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000021

UD25066-004
04/25/2019 0911
04/25/2019

Solid
% Solids: 28.2    05/01/2019 0118Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Fecal Colifo) SM 9222 D-2006 1 04/27/2019 0015 MDD 04/25/2019 2054

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Fecal Coliform-MF SM 9222 D- 30147 1col/g20

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000022

UD25066-005
04/25/2019 0911
04/25/2019

Solid
% Solids: 15.3    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Fecal Colifo) SM 9222 D-2006 1 04/27/2019 0015 MDD 04/25/2019 2054

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Fecal Coliform-MF SM 9222 D- 131074 1col/g20

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000023

UD25066-006
04/25/2019 0911
04/25/2019

Solid
% Solids: 17.9    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Fecal Colifo) SM 9222 D-2006 1 04/27/2019 0015 MDD 04/25/2019 2054

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Fecal Coliform-MF SM 9222 D- 78135 1col/g20

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000024

UD25066-007
04/25/2019 0911
04/25/2019

Solid
% Solids: 18.3    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (Fecal Colifo) SM 9222 D-2006 1 04/27/2019 0015 MDD 04/25/2019 2054

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Fecal Coliform-MF SM 9222 D- 93071 1col/g20

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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SHEALY ENVIRONMENTAL SERVICES, INC.

The electronic signature above is the equivalent of a handwritten signature.
This report shall not be reproduced, except in its entirety, without the written approval of Shealy Environmental Services, Inc.

Shealy Environmental Services, Inc.
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.shealylab.com

Report of Analysis

Savannah River Nuclear Solutions
PO Box 616
Building 735-B
Aiken, SC 29808

Attention: Siobhan Kitchen

Project Name: SHE-19-2-SLAS

Project Number: SHE19115E 0000351395

Lot Number:UD26005

Date Completed:05/02/2019

05/06/2019 3:06 PM
Approved and released by:

Project Manager: Grant Wilton
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SHEALY ENVIRONMENTAL SERVICES, INC.
SC DHEC No: 32010001 NELAC No: E87653 NC DENR No: 329 NC Field Parameters No: 5639

Shealy Environmental Services, Inc.
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.shealylab.com

Case Narrative
Savannah River Nuclear Solutions

Lot Number: UD26005

This Report of Analysis contains the analytical result(s) for the sample(s) listed on the Sample Summary
following this Case Narrative. The sample receiving date is documented in the header information
associated with each sample.

All results listed in this report relate only to the samples that are contained within this report.

Sample receipt, sample analysis, and data review have been performed in accordance with the most
current approved NELAC standards, the Shealy Environmental Services, Inc. ("Shealy") Quality
Assurance Management Plan (QAMP), standard operating procedures (SOPs), and Shealy policies. Any
exceptions to the NELAC standards, the QAMP, SOPs or policies are qualified on the results page or
discussed below.

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"
qualifier

If you have any questions regarding this report please contact the Shealy Project Manager listed on the
cover page.
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SHEALY ENVIRONMENTAL SERVICES, INC.
Sample SummarySavannah River Nuclear Solutions
Lot Number: UD26005

 

Project Name: SHE-19-2-SLAS
Project Number: SHE19115E 0000351395

Sample Number Sample ID Matrix Date Sampled Date Received
001 04/23/2019 0930SLAS-00000007 Solid 04/25/2019
002 04/23/2019 0955SLAS-00000008 Solid 04/25/2019
003 04/23/2019 1010SLAS-00000009 Solid 04/25/2019

(3 samples)

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLAS-00000007

UD26005-001
04/23/2019 0930
04/25/2019

Solid
% Solids: 93.8    04/27/2019 0052Project Name: SHE-19-2-SLAS

Project Number: SHE19115E 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 350.1 (Ammonia - N ) 350.1 1 05/01/2019 1421 DMA 15286

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Ammonia - N (gas diffusion) 350.1 ND 1mg/kg1.1

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLAS-00000008

UD26005-002
04/23/2019 0955
04/25/2019

Solid
% Solids: 95.2    04/27/2019 0052Project Name: SHE-19-2-SLAS

Project Number: SHE19115E 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 350.1 (Ammonia - N ) 350.1 1 05/01/2019 1429 DMA 15286

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Ammonia - N (gas diffusion) 350.1 ND 1mg/kg1.0

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLAS-00000009

UD26005-003
04/23/2019 1010
04/25/2019

Solid
% Solids: 93.4    04/27/2019 0052Project Name: SHE-19-2-SLAS

Project Number: SHE19115E 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 350.1 (Ammonia - N ) 350.1 1 05/01/2019 1433 DMA 15286

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Ammonia - N (gas diffusion) 350.1 ND 1mg/kg1.1

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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SHEALY ENVIRONMENTAL SERVICES, INC.

The electronic signature above is the equivalent of a handwritten signature.
This report shall not be reproduced, except in its entirety, without the written approval of Shealy Environmental Services, Inc.

Shealy Environmental Services, Inc.
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.shealylab.com

Report of Analysis

Savannah River Nuclear Solutions
PO Box 616
Building 735-B
Aiken, SC 29808

Attention: Siobhan Kitchen

Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395

Lot Number:UD26006

Date Completed:05/09/2019

05/13/2019 4:35 PM
Approved and released by:

Project Manager: Grant Wilton
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SHEALY ENVIRONMENTAL SERVICES, INC.
SC DHEC No: 32010001 NELAC No: E87653 NC DENR No: 329 NC Field Parameters No: 5639

Shealy Environmental Services, Inc.
106 Vantage Point Drive West Columbia, SC 29172 (803) 791-9700 Fax (803) 791-9111 www.shealylab.com

Case Narrative
Savannah River Nuclear Solutions

Lot Number: UD26006

This Report of Analysis contains the analytical result(s) for the sample(s) listed on the Sample Summary
following this Case Narrative. The sample receiving date is documented in the header information
associated with each sample.

All results listed in this report relate only to the samples that are contained within this report.

Sample receipt, sample analysis, and data review have been performed in accordance with the most
current approved NELAC standards, the Shealy Environmental Services, Inc. ("Shealy") Quality
Assurance Management Plan (QAMP), standard operating procedures (SOPs), and Shealy policies. Any
exceptions to the NELAC standards, the QAMP, SOPs or policies are qualified on the results page or
discussed below.

Where applicable, all soil sample analysis are reported on a dry weight basis unless flagged with a "W"
qualifier

If you have any questions regarding this report please contact the Shealy Project Manager listed on the
cover page.

Nitrate, Nitrate-Nitrite - Method 353.2
Nitrate and Nitrate-Nitrite were recovered outside the control limit in the MS/MSD associated with Sample
-001. Since the LCS and Method Blank were within control limits it was determined that matrix
interference caused the MS/MSD to fail.
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SHEALY ENVIRONMENTAL SERVICES, INC.
Sample SummarySavannah River Nuclear Solutions
Lot Number: UD26006

 

Project Name: SHE-19-2-SLUDGE
Project Number: SHE19115D 0000351395

Sample Number Sample ID Matrix Date Sampled Date Received
001 04/25/2019 0930SLUDGE-000017 Solid 04/25/2019

(1 sample)

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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Inorganic non-metals
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000017

UD26006-001
04/25/2019 0930
04/25/2019

Solid
% Solids: 21.8    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 (% Volatile S) SM 2540G-1997 1 04/30/2019 2245 MGM 15218

1 350.1 (Ammonia - N ) 350.1 1 05/01/2019 1431 DMA 15286
1 (Bulk Density) D 5057-90 1 04/30/2019 2130 MGM
1 (Nitrate - N ) 353.2 50 05/04/2019 1624 MDD 15682
1 (Nitrate-Nitr) 353.2 50 05/04/2019 1624 MDD 15683
1 (Phosphorus) 365.1 120 05/02/2019 1054 DMA 05/01/2019 1217 15297
1 351.4 (TKN) 351.2 10 05/02/2019 1325 DMA 05/01/2019 1721 15334

AnalyticalCASParameter Number Method Result Q LOQ Units Run
% Volatile Solids SM 2540G- 73 1%
Ammonia - N (gas diffusion) 350.1 39 1mg/kg4.6
Bulk Density D 5057-90 1.0133 1g/mL
Nitrate - N (soluble) 353.2 2200 S 1mg/kg46
Nitrate-Nitrite - N (soluble) 353.2 2400 S 1mg/kg46
Phosphorus 7723-14-0 365.1 21000 1mg/kg2800
TKN 351.2 65000 1mg/kg1100

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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TCLP Volatiles
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000017

UD26006-001
04/25/2019 0930
04/25/2019

Solid
% Solids: 21.8    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch Leachate Date1 1311/5030B 8260B 10 05/02/2019 0449 KGT 15405 04/30/2019 2103

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Benzene 71-43-2 8260B ND 1mg/L0.050
2-Butanone (MEK) 78-93-3 8260B ND 1mg/L0.10
Carbon tetrachloride 56-23-5 8260B ND 1mg/L0.050
Chlorobenzene 108-90-7 8260B ND 1mg/L0.050
Chloroform 67-66-3 8260B ND 1mg/L0.050
1,2-Dichloroethane 107-06-2 8260B ND 1mg/L0.050
1,1-Dichloroethene 75-35-4 8260B ND 1mg/L0.050
Tetrachloroethene 127-18-4 8260B ND 1mg/L0.050
Trichloroethene 79-01-6 8260B ND 1mg/L0.050
Vinyl chloride 75-01-4 8260B ND 1mg/L0.010

AcceptanceRun 1Surrogate Q % Recovery Limits
1,2-Dichloroethane-d4 105 70-130
Bromofluorobenzene 104 70-130
Toluene-d8 106 70-130

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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TCLP Semivolatiles
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000017

UD26006-001
04/25/2019 0930
04/25/2019

Solid
% Solids: 21.8    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch Leachate Date1 1311/3520C 8270D 1 05/08/2019 2004 JCG 04/30/2019 1820 15177 04/29/2019 2049

AnalyticalCASParameter Number Method Result Q LOQ Units Run
1,4-Dichlorobenzene 106-46-7 8270D ND 1mg/L0.040
2,4-Dinitrotoluene 121-14-2 8270D ND 1mg/L0.080
Hexachlorobenzene 118-74-1 8270D ND 1mg/L0.040
Hexachlorobutadiene 87-68-3 8270D ND 1mg/L0.040
Hexachloroethane 67-72-1 8270D ND 1mg/L0.040
2-Methylphenol 95-48-7 8270D ND 1mg/L0.040
3+4-Methylphenol 106-44-5 8270D ND 1mg/L0.040
Nitrobenzene 98-95-3 8270D ND 1mg/L0.040
Pentachlorophenol 87-86-5 8270D ND 1mg/L0.20
Pyridine 110-86-1 8270D ND 1mg/L0.040
2,4,5-Trichlorophenol 95-95-4 8270D ND 1mg/L0.040
2,4,6-Trichlorophenol 88-06-2 8270D ND 1mg/L0.040

AcceptanceRun 1Surrogate Q % Recovery Limits
2-Fluorobiphenyl 67 37-129
2-Fluorophenol 40 24-127
Nitrobenzene-d5 83 38-127
Phenol-d5 76 28-128
Terphenyl-d14 101 10-148
2,4,6-Tribromophenol 65 41-144

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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CVAA
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000017

UD26006-001
04/25/2019 0930
04/25/2019

Solid
% Solids: 21.8    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 7471B 7471B 10 05/01/2019 1549 JMH 05/01/2019 1100 14872

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Mercury 7439-97-6 7471B ND 1mg/kg3.3

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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ICP-AES
Description: Matrix:

Date Received:

Client: Laboratory ID:
Date Sampled:

Savannah River Nuclear Solutions
SLUDGE-000017

UD26006-001
04/25/2019 0930
04/25/2019

Solid
% Solids: 21.8    04/27/2019 0052Project Name: SHE-19-2-SLUDGE

Project Number: SHE19115D 0000351395
Run Prep Method Analytical Method Dilution Analysis Date Analyst Prep Date Batch1 3050B 6010D 1 05/01/2019 0449 LLL 04/29/2019 1021 14867

AnalyticalCASParameter Number Method Result Q LOQ Units Run
Arsenic 7440-38-2 6010D ND 1mg/kg3.2
Cadmium 7440-43-9 6010D 2.1 1mg/kg1.1
Copper 7440-50-8 6010D 1800 1mg/kg2.1
Lead 7439-92-1 6010D 27 1mg/kg2.1
Molybdenum 7439-98-7 6010D 16 1mg/kg8.5
Nickel 7440-02-0 6010D 97 1mg/kg8.5
Potassium 7440-09-7 6010D 2800 1mg/kg1100
Selenium 7782-49-2 6010D 6.3 1mg/kg4.2
Zinc 7440-66-6 6010D 1600 1mg/kg11

LOQ = Limit of Quantitation B = Detected in the method blank E = Quantitation of compound exceeded the calibration range
P = The RPD between two GC columns exceeds 40%ND = Not detected at or above the LOQ N = Recovery is out of criteria

H = Out of holding time
Q = Surrogate failure
L = LCS/LCSD failure
S = MS/MSD failureW = Reported on wet weight basis

106 Vantage Point Drive    West Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    www.shealylab.comShealy Environmental Services, Inc.     
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SLUDGE DISPOSAL BY LAND APPLICATION OR OTHER BENEFICIAL USE 

Vector/Pathogen Control and Odor Control 

R.61-9.504.50 and Permit ND0072125, Part V.B.7 (a-f)

1. Sludge Generator
1. Name: US DOE
2. Address: Savannah River Site, Aiken, SC, 29808
3. Phone: 803 952-6719
4. County: Aiken, Barnwell
5. NPDES or ND Permit Number: ND0072125
6. Plant capacity (MGD): 1.01 MGD
7. Amount of sludge generated per year (dry weight tons): 14.2 dry weight tons per year
8. Size, description, and location of sludge storage: approximately 168 cubic yards, storage

shed, at the Central Sanitary Wastewater Treatment Facility.
9. Amount of stockpiled sludge and sludge age: 168 cubic yards of sludge, one to two years
10. The sanitary wastewater treatment package plants at SRS are extended aeration,

activated sludge plants. Each package plant has an equalization basin, aeration basin,
two clarifiers, a sludge holding tank, ultraviolet light disinfection channel, stilling basin,
and outfall weir. The Centralized Sanitary Wastewater Treatment Facility (CSWTF) began
operation in May 1995. This facility treats sanitary and industrial wastewater from nine
production areas. The CSWTF consists of a bar screen, centrifugal grit removal system,
equalization basin, three oxidation ditches with intra-channel clarifiers, an ultraviolet
light disinfection system, a cascade aeration system, a gravity sludge thickener, and four
sludge drying beds. Each package plant's sludge holding tank is sized to hold 10% of its
treatment plant's daily capacity, which in addition to the gravity sludge thickener at the
CSWTF provides approximately 59,900 gallons of liquid sludge storage volume. Diffused
air is used for odor control and aerobic digestion in the sludge holding tanks and the
gravity sludge thickener. Once the sludge holding tank at each package plant is full and
sufficiently thickened, the sludge is removed via a pump truck and transferred to the
gravity sludge thickener at the CSWTF. This sludge is thickened further and applied to
drying beds for dewatering. Cationic polymer is added as a dewatering aid as the sludge
is pumped from the thickener to the drying beds. Sludge dewaters and air dries on the
drying beds for at least 90 days, and then is removed to a covered sludge storage area.
Once every year or two, a manure spreader is used to haul the air-dried sludge from the
CSWTF to the forested land application site where sludge is land applied in accordance
with permit requirements. Approximately 40 cubic yards of sludge are currently stored
on the drying beds or in the storage sheds at the CSWTF.

11. Current method of sludge disposal: Land application to pine forest.
12. Letter of acceptance:  ND0072125
13. Amount of sludge transported: 14.2 dry tons per year, 28.4 dry tons per application
14. Estimated percent solids and total liquid volume: 59,900 gallons, 21.8% dry solids

Effective Date: 03/17/2020
Rev. 1



 
 

2. Sludge Analysis Information 
1. TCLP toxicity test: see attached lab result 
2. Name of certified lab conducting analysis: Shealy Environmental Services, In. 106 

Vantage Point Dr., West Columbia, SC 29172, (803) 791-9111 
3. Other compounds required by NPDS permit in effluent to treatment plant: not required. 
4. Method used to determine the reliability of sludge composition: Sample analysis 

performed by SC DHEC certified laboratory using DHEC required Standard Methods per 
Laboratory certification. Please see attached laboratory report. 

5. Total organic nitrogen: 64,961 mg/kg 
6. Total inorganic nitrogen: 2,439 mg/kg 
7. Ammonia nitrogen: 39 mg/kg 
8. pH: 5.80 (SU) 
9. Calcium Carbonate: NA 
10. Percent total solids: 21.8% 
11. Total arsenic: 0.0 mg/kg 
12. Total cadmium: 2.1 mg/kg 
13. Total copper: 1,800 mg/kg 
14. Total lead: 27 mg/kg 
15. Total mercury: 0.0 mg/kg 
16. Total molybdenum: 16 mg/kg 
17. Total nickel: 97 mg/kg 
18. Total selenium: 6.3 mg/kg 
19. Total zinc: 1,600 mg/kg 

 

3. Application of Sludge  
1. Description of method of transportation to the proposed land site: a manure spreader is 

used to haul the air-dried sludge from the CSWTF to the forested land application site. 
2. Approximate time of year or schedule for the sludge application and how it relates to 

crop planting and/or harvesting: Sludge is land applied to pine tree forested lot, once 
every two years during the permit limit season of April through October. No harvesting 
will be conducted during lifetime of sludge application to specific area. 

3. Description of application method: Dried sludge is applied using a John Deere Model 
874 fertilizer spreader, capacity 8.4 cubic yards. 

4. Name of contractor applying sludge: self 
5. Type of equipment used to spread the sludge: John Deere Model 874 fertilizer spreader. 

 
4. Application Site Information 

1. General 
a. Name, address, and signature of landowner: United States Department of Energy, 

Savannah River Site, Aiken, SC 29808 
b. Name, address and party managing the site: Savannah River Nuclear Solutions, 

Savannah River Site, Aiken, SC 29808 



c. Approximate schedule for sludge application: Approximately every two years, 
Permit required March through October 

d. Previous sludge application amounts covered under Permit #ND0072125: in 2017, 
158.8 cubic yards (43.9 dry metric tons) of dried sludge was land applied. 

e. Additional soil additives applied on site:  NONE  
f. Description of method to control access to the site: fence, Site police guarded gate, 

Site police patrol. 
g. Method of odor control: the dewatered sludge was allowed to air dry on the drying 

beds for at least 90 days 
h. Letter from each county stating that the proposed land application activity is 

consistent with the county solid waste management plan: NA 
2. Site Description 

Scale Maps indicating: 
a. Site location 
b. Slope and drainage characteristics including the surrounding land 
c. Adjacent land usage and locations of inhabited dwellings: Forest, no dwellings 
d. All water supply wells within 1000 feet: None 
e. Adjacent surface water bodies: ¾ mile 
f. Sludge disposal boundaries 
g. Location of existing groundwater monitoring wells 
h. Private Roads, public roads, and rights-of-way. 
i. Certification of site suitability 

 
 

3.  Site Monitoring Plan Proposed method of site monitoring indicating: 
a. Groundwater monitoring well locations: southeast of land application site, see map 
b. Soil monitoring methods and locations. See map, 12-inch depth core sample from 

each of the 20 rows and a core sample adjacent to the rows outside of the 
application area. Composite the 10 front rows, composite the back 10 rows and 
composite the background from outside the application area, soil cores. 

c. Surface water sampling methods and locations: NA 
d. Proposed parameters and frequency of sampling groundwater, and soil:  the soil is 

to be sampled before every sludge land application event (approx. every two years) 
for permit required Ammonia-Nitrogen (NH3-N).   

e. Metals testing: NA for the application site 
f. Monitoring schedule to insure that soil pH will remain in agronomic ranges during 

land application: Once before each application. 
 

4. Sludge Application Plan 
a. Typical crops to be grown and crop management plan:  Pine trees, with land 

application. 
b. Sludge application rate: 1.7 dry tons per acre 
c. Total organic nitrogen: 64,961 mg/kg 
d. Total inorganic nitrogen:  2,439 mg/kg 
e. Ammonia nitrogen: 39 mg/kg 
f. pH: 5.80 su 
g. Calcium Carbonate Equivalency: NA 
h. Percent total solids: 21.8% 



i. Total arsenic: 0.0 mg/kg 
j. Total cadmium: 201 mg/kg 
k. Total copper: 1,800 mg/kg 
l. Total lead: 27 mg/kg 
m. Total mercury: 0.0 mg/kg 
n. Total molybdenum 16 mg/kg 
o. Total nickel: 97 mg/kg 
p. Total selenium 6.3 mg/kg 
q. Total zinc 1,600 mg/kg 
r. Formula and calculations used to determine plant available nitrogen and application 

rate:  based on sludge analysis (0.5 kvol(Vol. Factor Table) X 0.08 NH3N lb/ton) + 4.4     
NO3-N lb/ton + 0.3 kmin (Min. Factor Table) X 130 TKN lb/ton – 0.08     NH3- N lb/ton =  
43.4 lb/ton PAN. 

s. Estimated hydraulic loading rate: NA 
t. Certification of crop management plan: 

 
 

E. Distribution & Marketing or other Alternative Programs:  NA 
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