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Group Report

• What 3 slides did you pick for your selected 
audience?

• Which website format did you pick for your 
selected audience (circle one)?

• Please present your reasons for your selections.  

A B C D

Audience

1. Neighboring property owners – Your utility has found an ideal 
biosolids land application site not far from your plant. There are 
neighboring property owners that have moved out of the city to 
enjoy a more rural environment.  You are contacting them to let 
them know about the biosolids project.

2. Regulators – You are making a presentation to provide a 
regulator enough information for them to permit a site.  This is 
a site in an area that has not previously received biosolids.  The 
regulator has some familiarity with your program.

3. Farmers – You are meeting with farmers in an area that does 
not have a history of biosolids applications.  Most farms grow 
agronomic crops such as cereal grains and wheat.  Crops are 
irrigated.  You are hoping that this area will embrace land 
application of biosolids as an alternative to synthetic fertilizers.
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5. County Council – Your biosolids program is located in a 

small county where biosolids and septage have been land 

applied.  The council is proposing a ban on land application 

based on concerns from a few citizens.  You are preparing to 

speak to the council about the impacts of this ban,

6. Environmental groups – You are meeting with an 

environmental group who has expressed concerns over 

the land application of biosolids.  The group prides itself on 

encouraging sustainable land development.  They have 

never been to a wastewater treatment plant and have not 

previously thought about what happens when they flush.

Audience

Climate Change

Carbon Nitrogen Phosphorus

Mg CO2
Per dry ton

1.3 .2 0.05
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Emerging Contaminants

EE1 BPA TCC
ppb

300 4500 18000

2

Trace metals

Cadmium Mercury Lead

ppm

5.3 0.1 78
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Fertilizer Value

Nitrogen Phosphorus Potassium

%

5-7 1.5-3 0.1

4

Fertilizer Replacement Value

Nitrogen Phosphorus Potassium Sulfur TOTAL

$/dry ton

$19.95 $24.80 $3.90 $2.66 $51.31

5
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Grain yield 1996-2008 7
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City of Tacoma‐TAGRO
Excellence in Biosolids Management Award Winner 8

EDC Surface 
Water 
(ng/L)

Wastewater 
Effluent (ng/L)

Sewage Sludge 
(µg/g)

Sediments
(µg/g)

Manure Feedlot
(ng/L)

Natural Estrogens

Estrone (E1) <0.1-17 0.1-19 0.00143
(Dewatered) <0.04-2520 17-10500

17β-estradiol (E2) <0.1-6.0 0.1-650 0.00057
(Dewatered) 0.9-2480 <20-211

Estriol (E3) 1.0-2.5 5.0-7.3 NA 0.5-1.5 <8-6290

Synthetic Estrogens

Ethinylestradiol (EE2) <0.1-5.1 0.1-8.9 0.00061
(Dewatered) <50-500 NF*

Ethoxylates <20-97600 320-1570 <0.5-250
(Dry weight) <0.003-38 NF*

Estrogen Mimics

Nonylphenol (NP) <10-15000 18-770 5-1000
(Dry weight) <0.003-154 NF*

Bisphenol A 0.5-250 4.8-258 NF* NF* NF*

Bis(2-ethylhexyl)phthalate NF* NF* 20-160 NF* NF*

Diethylhexyl phthalate NF* NF* 10.5 NF* NF*

*NF- Not  found in literature

EDCs Concentrations in Environmental Media 9
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Mine tailing roots

Figure 2. Comparison of tailings root contents after 13 years of reclamation with biosolids.
The treatments B150 and B250 represent biosolid application rates of 150 and 250 dry Mg 

ha‐1. Samples were obtained from the 0‐15 cm soil layer.

10

11
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Soil carbon was higher in biosolids treatments 9 years 
after the final biosolids applications.
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Yields averaged over the first crop and second crop 
following biosolids application
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Sampling Block 2 (Intervale Farms Compost)‐7‐12‐2011

17
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Pathways for Risk Assessment of Elements in Soils, and 
Highly Exposed Individuals‐1.

Pathway                   Highly Exposed Individual

1. SoilPlantHuman Farm markets; 2.5% of food.

2. SoilPlantHuman Home gardens;  60% of garden 
foods for lifetime; 1000 t/ha

3. SoilHuman 200 mg/day soil/dust ingestion; 1000 t/ha

4. Sol PlantAnimalHuman Farms; 45% home‐grown meat; 1000 t/ha

5. SoilAnimalHuman Grazing ruminants; soil is 2.5% of 
annual diet; 45% home‐grown meat.

6. SoilPlantAnimal 100% of livestock feeds grown on soils;

1000 t/ha

7. SoilAnimal Grazing ruminants; 2.5% soil in diet.

21

No           
Phosphorus

Triple Super 
Phosphate Struvite

Basil

Four weeks after transplant.

22
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NSF sends the agronomic 
rate recommendation  
along with supporting 
information to our DOE 
regional coordinator. 

ECY reviews rate, and 
provides approval or 
suggestions

Approval includes  
current list of approved 
municipalities along with 
the appropriate dry 
ton/acre rate for each 
municipality 

Agronomic Rate 
Approval 23

24
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Calibration Tarps

25
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Biosolids are produced by MUNICIPAL 
wastewater treatment plants

• Regulated under CWA

• Biosolids use/disposal costs burden of municipality

• Every day the biosolids program managers have to 
decide where to send the trucks

• About 10 trucks (@ 33 wet tons) per day per million 
people

King County, WA – cost per wet ton

Compost facility      $82 

• Forest plantations   $79

• Dryland wheat         $68

• Hops and rangeland $72
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Application To Dryland Wheat 

1.5 dt/acre

28
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The basis for the agronomic rate calculation:

Existing soil nutrient levels

 15‐20  Soil Samples drawn at 1’, 
2’, and 3’ levels per field

 Store GPS coordinates of each 
sample site

 Newly permitted fields tested for 
metals

 Soil Samples are delivered to 
certified laboratory for analysis

 Analysis Report contains organic 
matter and soil residual nitrogen 
information

29

Additional selections

30.  Plant Tour

31.  Farm Tour

32.  Open House with Q&A

33. Public Meeting

34. Research Demonstration
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C

D


