City of Salem, MA
Addendum #2 BID K-56

=9 CITY OF SALEM, MASSACHUSETTS
\ N, Construction of Furlong Park
BID #K—56

ADDENDUM #2
July 20, 2009

ADDENDUM #2 INCLUDES 20 PAGES TOTAL

ADDENDUM #2 (5 pages), SOILS ANALYSIS REPORT (14 pages), AND BOSTON
BENCH/CITY STANDARD BENCH (one page).

Question 1:
With regards to Section 32 3113 3.02, Will grounding of the fence be required? If so,

please specify the method.

Answer 1:

Grounding is required for all chain link fence. Provide a 6-foot long x ¥2-inch diameter
solid copper bar driven below grade so it is completely buried in the locations noted per
Section 32 3113 3.02B. Also provide standard grounding cable to connect copper bar to
chain link fence.

Question 2:
With regard to Section 32 3113 2.07B, Shall all fence footings be installed in sonotubes?

Answer 2:

Sonotube footings are required for all chain link fence posts. See Section 32 3113 2.07B.
(There is a typo in this subsection and it should read “2.09 RELATED MATERIALS”.)
Diameter for each footing is shown in the table shown in Detail 2, Chain Link Fence
Footing, on Sheet D-2. It will be acceptable for the footing’s top 6” only to be formed in
a sonotube. The remaining depth of the footing can be unformed.

Question 3:
Please clarify Section 01 2300 — 2.01.C.3. It states a third coat? We are applying a third
coat in Alternate #2?

Answer 3:

Per Section 01 2300 — 2.01.C.3 the language, “Provide and apply a third coat of textured
acrylic color-coating in accordance with Section 32 0115, COURT SURFACE
REHABILITATION,” is a typographical error. This item shall be provided and paid for
under Section 01 2300 — 2.01.B.5. Alternative #3 is the New Chain Link Fence.

Question 4:
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City of Salem, MA
Addendum #2 BID K-56

Are we to assume that we can reutilize all on-site loam?

Answer 4:

If the existing topsoil meets the specification requirements per SECTION 32 9113,
PLANTING SOIL PREPARATION, then it shall to be reutilized on-site. Please also refer
to the following under this section, 2.01 A, EXISTING TOPSOIL, that states:

Existing topsoil shall have been stripped and stockpiled on site in accordance with
the requirements of Section 31 1413, STRIPPING AND STOCKPILING. Stripped
topsoil which has been contaminated by incorporation of subsoil shall not be
acceptable for use and shall be replaced with imported topsoil meeting
specification requirements at no cost to be Owner.

Question 5:

How much compost, mentioned in section 32 9113 — 2.02.A, are we to mix with the
existing loam?

Answer 5:
Provide sufficient compost in the planting soil per SECTION 32 9113, PLANTING SOIL
PREPARATION, 2.03 LAWN PLANTING MEDIUM:

A. Existing Topsoil and Compost, each as specified above, shall be combined
on site to create a uniform blend. Organic content: between 4 and 5.5
percent by weight.

Per SECTION 32 9200 — 11, TURF AND GRASSES, overseeded existing turf areas shall
receive a ¥2-inch thick compost topdressing.

Question 6:

Do you have test results for the existing loam?

Answer 6:

During the design phase a few selected soil samples were submitted to the UMass soil
lab for testing for general assessment of site soils. Please see Attachment A for these soil
test results. Refer to Section SECTION 31 1413, SOIL STRIPPING AND STOCKPILING,
and specifically see 3.02, STRIPPING TOPSOIL which includes:

The existing topsoil has been tested for the purpose of bidding by the Contractor
and the results of those tests shall be made available upon request. These results
are for information purposes only. These test reports do not excuse the Contractor
from retesting the topsoil once it has been stockpiled as specified herein. Under no
conditions may topsoil be taken away from the premises without approval by the
Landscape Architect. Do not strip without a clear understanding of existing soil,
planting and site conditions to be preserved.

Refer to SECTION 32 9113, PLANTING SOIL PREPARATION, 1.04B, for soil testing
submittal requirements.
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City of Salem, MA
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Question 7:
Have percolation tests been performed on the existing subgrades?

Answer 7:

No official percolation tests been performed on the existing subgrades. The contractor
shall perform percolation tests on existing subsoils or placed fill prior to placing and
spreading planting soils per SECTION 32 9113, PLANTING SOIL PREPARATION. See
3.01, FILLING AND COMPACTION, for more information.

Question 8:
Section 32 1823 asks for Lu-soil, Terra Green or Play Ball Fine. Do you want this added

to the infield mix after it is installed?

Answer 8:
On-site mixing is will be permitted, but the all infield mix components shall be mixed
thoroughly prior installation.

Question 9:

Please confirm the location of the water source that was mentioned at the pre-bid we
will be able to use for maintenance of the grass, plantings, etc.

Answer 9:

The contractor will be able to use an existing hydrant on Franklin Street. Itis the
contractor’s responsibility to coordinate specifics with the city engineer prior to using
the hydrant.

Question 10:
Shall the benches in 32 3135 be the “City of Salem” standard?

Answer 10:
Yes. The metal benches shall be City of Salem Standard Model B-76, 6 foot long, as
shown in Attachment B.

Question 11:

Please provide the names of the manufacturers or suppliers of the following items used
as a basis for the specifications: Benches, Bike Racks, Dog Waste Bag Dispensers,
Tennis Nets & Posts, Destination ID Signs, Basketball Backboards, Metal Picnic Tables,
Porcelain Enamel Signs & Metal Shelter.

Answer 11:

The contractor shall select products and manufacturers based on the contract document
requirements. Submittals requirements including manufacture’s literature, material
samples, and shop drawings for approval and coordination regarding materials are
outlined in the specifications.

Question 12:
Who is responsible for the costs of testing?
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City of Salem, MA
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Answer 12:
The contractor is responsible for all soil, percolation, compaction, concrete or other
testing as called for by the contract documents.

Question 13:
Please clarify the type of fence down the third base line. L-2 calls out 3' CLF and detail 1
on sheet D-3 calls this out as 6’ CLF.

Answer 13:

Sheet L-2 shows the correct fence callouts. There is a 6’-height section of chain link
fence directly in front of each players bench which has one bend at the end to connect to
the backstop. The remaining fence along the new left field line is a 3’-height chain link
fence.

Question 14:

Please clarify the backstop. Sheet L-2, detail 1 on D-3 & sheet D-4 do not seem to
coincide. There appears to be 6’ CLF wings — 9’ +/- long that tie back to the backstop
shown on L-2.

Answer 14:
Please see Answer 13 above.
Question 15:

On sheet L-3, it appears that there is a 10’ to 11’ opening on the side of the tennis court
closest to the water. Is that your intent with respect to add alternate #3?

Answer 15:

No. The intent is to close the fence on the water side as well as the other three sides and
provide one gate on the Franklin Street side.

Question 16:

Please clarify the color of the synthetic resilient surfacing. The plans call out yellow and
blue. Are these 100% color? Or are they a blend of the color and black? If a
combination what percentage of color and what percentage of black?

Answer 16:

These are 100% color. The final yellow and blue color selection shall be determined
based on manufacturer literature submittals, samples and coordination between the
contractor, city and the landscape architect.

Question 17:
Please confirm that the thickness of the synthetic resilient surfacing is as shown on
detail 5 of sheet D-1.
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Answer 17:
Total depth of resilient play surfacing shall be 3” including the wearing course and the
cushion course.

Page 5o0f 5






Soil and Plant Nutrient Testing Lab 04/21/09
West Experiment Station

University of Massachusetts

Amherst, MA 01003

413.545.2311

http://www.umass.edu/plsoils/soiltest

TEXTURAL ANALYSIS RESULTS

Customer Name: Jeannine Haendiges
CRJA, 115 Broad St
Boston, MA 02110
Sample ID: S090416-106

Customer Designation: Left Field #2

USDA SIZE FRACTIONS PERCENT OF WHOLE SAMPLE PASSING
Main Fractions Size (mm) Percent Size (mm) Sieve # %
Sand 0.05-2.0 71.9
Silt 0.002-0.05 21.8
Clay < 0.002 6.2
Total < 2.0 100.0
2.00 #10 62.2
Sand Fractions Size (mm) Percent 1.00 : #18 54.7
0.50 #35 44 .7
Very Coarse 1.0-2.0 12.0
Coarse 0.5-1.0 16.1 0.25 #60 33.8
Medium 0.25-0.5 17.6
Fine 0.10-0.25 18.6 0.10 #140 22.2
Very Fine 0.05-0.10 7.6
0.05 #270 17.5
71.9
0.02 20 um - 10.4
0.005 5 um 5.5
S8ilt Fractions Size (mm) Percent 0.002 2 um 3.9
Coarse 0.02-0.05 11.4
Medium 0.005-0.02 7.9
Fine 0.002-0.005 2.5
21.8

USDA Textural Class = gravelly coarse sandy loam
Gravel Content = 37.8%

COMMENTS :




SOIL ANALYSIS REPORT FOR NEW LAWN 04/20/09

SOIL AND PLANT TISSUE TESTING LAB LAB NUMBER: S090416-107
WEST EXPERIMENT STATION BAG NUMBER: 83620
UNIVERSITY OF MASSACHUSETTS

AMHERST, MA 01003

SOIL WEIGHT: 5.99 g/5cc
CROP: TURFGRASS NEW

CAROL JOHNSON ASSC/J HAENDIGES COMMENTS: FURLONG PARK; JHAENDIGES@
115 BROAD STREET CRJA.COM
BOSTON, MA 02110

SAMPLE ID: CENTER FIELD #3

LIMESTONE AND FERTILIZER RECOMMENDATIONS FOR NEW LAWN CONSTRUCTION

Total lime required is 236 1b of dolomitic limestone/1000 sq ft.
Incorporate thoroughly 100 1lbs/1000 sqg ft lime into the top 6
inches of soil. Mix an additional 100 1bs/1000 sg ft into the top
3 to 4 inches of scil along with recommended fertilizers.

Retest soil early next fall.

Fertilizer (per 1000 sg ft): 1-2 1lbs N, 2 lbs P205, and 2 1bs K20.

Many fertilizer sources and rates may combine to provide acceptable
turfgrass establishment either from seed or sod. One or two options
based on this soil test follow:

Incorporate EITHER a 10-10-10 fertilizer at 20 lbs/1000 sq ft,

OR a 15-25-10 starter lawn fertilizer at 10 to 12 1lbs/1000 sq ft plus
0-0-60 (muriate of potash) fertilizer at 2 1lbs/1000 sgq ft into the

top 3 to 4 inches of soil. Retest soil one year after turf establishment.

PLEASE read the enclosed fact sheets for more specific information on
fertilization and liming procedures.

MICRONUTRIENT PPM SOIL_RANGE MICRONUTRIENT PPM SOIL_RANGE
Boron (BY 0.2 0.1-2.0 Copper (Cu} 18.9 0.3-8.0
Manganese (Mn) 4.7 3 - 20 Iron (Fe) 19.9 1.0- 40
Zinc (Zn) 12.7 0.1- 70 Sulfur (s) 13.1 1.0- 40
SOIL pH 5.2 NITROGEN: NO3-N = 1 ppm
BUFFER pH 6.1 ORGANIC MATTER: 5.6 % (Desirable range 4-10%)
NUTRIENT LEVELS: PPM_ Low Medium High Very High
Phosphorus (P) 8 | XXXXXXXXXXXXX
Potasgsium (K) 84 |XXXXXXXXXXXXXXXXXXXX
Calcium (Ca) 208 |XXXXXX a
Magnesium (Mg) 32 | XXXXXXX
CATION EXCH CAP PERCENT BASE SATURATION MICRONUTRIENT LEVELS
9.7 Meq/100g K= 1.9 Mg= 2.3 Ca= 9.1 ALL NORMAL
EXTRACTABLE ALUMINUM: 186 ppm (Soil range: 10-250 ppm)
SOLUBLE SALTS: 0.08 d8/M (Scil Range: 0.08-0.50 ds/M)

EXTRACTED LEAD (PB) 24 PPM. ESTIMATED TOTAL LEAD IS 326 PPM.

The lead level in this soil is low.

VISIT www.umass.edu/plsoils/soiltest FOR FURTHER INFORMATION ON SOIL TESTING AT UMASS.
TO CONTACT THE LAB: EMAIL soiltest@psis.umass.edu PHONE (413-545-2311).



Soil and Plant Nutrient Testing Lab 04/21/09
West Experiment Station

University of Massachusetts

Ambherst, MA 01003

413.545.2311

http://www.umass.edu/plsoils/soiltest

TEXTURAL ANALYSIS RESULTS

Customer Name: Jeannine Haendiges
CRJA, 115 Broad St
Boston, MA 02110
Sample ID: S090416-107

Customer Designation: Center Field #3

USDA SIZE FRACTIONS PERCENT OF WHOLE SAMPLE PASSING

Main Fractions Size (mm) -  Percent Size (mm) Sieve # %
Sand 0.05-2.0 69.4
Silt 0.002-0.05 25.2
Clay < 0.002 5.4
Total < 2.0 100.0
2.00 #10 65.8
Sand Fractions Size (mm) Percent 1.00 #18 60.2
0.50 #35 50.4
Very Coarse 1.0-2.0 8.4
Coarse . 0.5-1.0 15.0 0.25 #60 39.7
Medium 0.25-0.5 16.2
Fine 0.10-0.25 18.0 0.10 #140 27.8
Very Fine 0.05-0.10 11.6
0.05 #270 20.1
69.4
0.02 20 um 10.7
0.005 5 um 6.0
8ilt Fractions Size (mm) Percent 0.002 2 um 3.6
Coarse 0.02-0.05 14 .4
Medium 0.005-0.02 7.2
Fine 0.002-0.005 3.7
25.2
USDA Textural Class = gravelly sandy loam

Grave

1 Content = 34.

COMMENTS :



SOIL ANALYSIS REPORT FOR NEW LAWN 04/20/09

SOIL AND PLANT TISSUE TESTING LAB LAB NUMBER: S090416-108
WEST EXPERIMENT STATION BAG NUMBER: 83620
UNIVERSITY OF MASSACHUSETTS

AMHERST, MA 01003

SOIL WEIGHT: 5.24 g/5cc
CROP: TURFGRASS NEW

CAROL JOHNSON ASSC/J HAENDIGES COMMENTS: FURLONG PARK; JHAENDIGES@
115 BROAD STREET CRJA.COM
BOSTON, MA 02110

SAMPLE ID: RIGHT FIELD #4

LIMESTONE AND FERTILIZER RECOMMENDATIONS FOR NEW LAWN CONSTRUCTION

Total lime required is 208 1b of dolomitic limestone/1000 sq ft.
Incorporate thoroughly 100 lbs/1000 sq ft lime into the top 6
inches of soil. Mix an additional 100 1lbs/1000 sq ft into the top
3 to 4 inches of soil along with recommended fertilizers.

Retest soil early next fall.

Fertilizer (per 1000 sq ft): 1-2 lbs N, 0 lbs P205, and 1 lbs K20.

Many fertilizer sources and rates may combine to provide acceptable
turfgrass establishment either from seed or sod. One or two options
based on this soil test follow:

Incorporate a 19-3-12 lawn fertilizer at 10 1lbs/1000 sg ft into the top
3 to 4 inches of soil. Retest soil one year after turf establishment.

PLEASE read the enclosed fact sheets for more specific information on
fertilization and liming procedures. ’
MICRONUTRIENT PPM SOIL RANGE MICRONUTRIENT PPM SOIL RANGE

Boron (B 0.3 0.1-2.0 Copper (Cu) 571 0.3-8.0 L

Manganese (Mn) 2.7 3 - 20 Iron (Fe) 21.6 1.0- 40

Zinc (Zn) 147 0.1- 70 Sulfur (8) 17.9 1.0- 40

SOIL pH 5.8 NITROGEN: NO3-N = 1 ppm

BUFFER pH 6.2 ORGANIC MATTER: 12.9 % (Desirable range 4-10%)
NUTRIENT LEVELS: PPM Low _ Medium High Very High
Phosphorus (P) 39 | XXXXXXXXXXXXXKXKXXKXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXXXX
Potassium (K) 101 | XXXXXXXXXXXXXXXXXXXXXXXX
Calcium (Ca) 674 |XXXXXXXXXXXXXXXXXXXXX
Magnesium (Mg) 42 |XXXXXXXXXX e
CATION EXCH CAP PERCENT BASE SATURATION MICRONUTRIENT LEVELS

12.3 Meq/100g K= 2.1 Mg= 2.7 Ca=26.4 ALL NORMAL

EXTRACTABLE ALUMINUM: 130 ppm (Soil range: 10-250 ppm)
SOLUBLE SALTS: 0.09 4S/M (Soil Range: 0.08-0.50 ds/M)

EXTRACTED LEAD (PB) 79 PPM. ESTIMATED TOTAL LEAD IS 713 PPM.

THE LEAD LEVEL IN THIS SOIL IS IN THE MEDIUM RANGE.
READ THE ENCLOSED INFORMATION ABOUT LEAD IN THE SOIL.
FOLLOW THE RECOMMENDATIONS FOR MEDIUM LEAD LEVELS.

VISIT www.umass.edu/plsoils/soiltest FOR FURTHER INFORMATION ON SOIL TESTING AT UMASS.
TO CONTACT THE LAB: EMAIL soiltest@psis.umass.edu PHONE (413-545-2311).




Soil and Plant Nutrient Testing Lab 04/21/09
West Experiment Station

University of Massachusetts

Ambherst, MA 01003

413.545.2311

hitp://www.umass.edu/plsoils/soiltest

TEXTURAL ANALYSIS RESULTS

Customer Name: Jeannine Haendiges
CRJA, 115 Broad St
Boston, MA 02110
Sample ID: S090416-108

Customer Designation: Right Field #4

USDA SIZE FRACTIONS PERCENT OF WHOLE SAMPLE PASSING
Main Fractions 8ize (mm) Percent Size (mm) Sieve # %
Sand } 0.05-2.0 70.3
Silt 0.002-0.05 24 .1
Clay < 0.002 5.5
Total <.2.0 100.0
2.00 #10 60.5
Sand Fractions Size (mm) Percent 1.00- ; #18 53.9
0.50 #35 45.2
Very Coarse 1.0-2.0 10.8 '
Coarse 0.5-1.0 14 .4 0.25 #60 35.2
- Medium 0.25-0.5 - 16.6
Fine 0.10-0.25 20.3 0.10 #140 22.9
Very Fine 0.05-0.10 8.1
0.05 #270 18.0
70.3
0.02 20 um 9.9
0.005 5 um 5.1
8ilt Fractions ' Size (mm) Percent 0.002 2 um 3.3
Coarse 0.02-0.05 13.3
Medium 0.005-0.02 8.0
Fine 0.002-0.005 2.9
24 .1

USDA Textural Class = gravelly coarse sandy loam
Gravel Content = 39.5%

COMMENTS :



Soil and Plant Nutrient Testing Lab 04/21/09
West Experiment Station

University of Massachusetts

Ambherst, MA 01003

413.545.2311

http://www.umass.edu/plsoils/soiltest

TEXTURAL ANALYSIS RESULTS

Jeannine Haendiges
CRJA,. 115 Broad St

Customer Name:

Boston,

Sample ID: 83620-1

Customer Designation:

MA 02110

Infield Mix Top #1A

USDA SIZE FRACTIONS PERCENT OF WHOLE SAMPLE PASSING
Main Fractions Size (mm) Percent Size (mm) Sieve # %
Sand 0.05-2.0 66.9
Silt 0.002-0.05 26.8
Clay < 0.002 6.3
Total < 2.0 100.0
2.00 #10 92.8
Sand Fractions Size (mm) Percent 1.00 #18 89.6
0.50 #35 83.6
Very Coarse 1.0-2.0 3.4
Coarse 0.5-1.0 6.5 0.25 #60 73.4
Medium 0.25-0.5 11.0
Fine 0.10-0.25 29.0 0.10 #140 46.5
Very Fine 0.05-0.10 16.9
0.05 #270 30.7
66.9
0.02 20 um 17.0
0.005 5 um 8.3
Silt Fractions Size {(mm) Percent 0.002 2 um 5.8
Coarse 0.02-0.05 14.8
Medium 0.005-0.02 9.4
Fine 0.002-0.005 2.7
26.8
USDA Textural Class = fine sandy loam

Gravel Content =

7.2%

COMMENTS :




4135452311

Customer Name:

Soil and Plant Nutrient Testing Lab
West Experiment Station

University of Massachusetts

Amberst, MA 01003

http://www.umass.edu/plsoils/soiltest

TEXTURAL ANALYSIS RESULTS

Jeannine Haendiges
CRJA, 115 Broad St
Boston, MA 02110

Sample ID: 83620-2

Customer Designation: Infield Mix SLB #1B

USDA SIZE FRACTIONS

04/21/09

PERCENT OF WHOLE SAMPLE PASSING

Main Fractions 8ize {(mm) Percent
Sand 0.05-2.0 71.3
Silt 0.002-0..05 21.8
Clay < 0.002 6.9
Total < 2.0 100.0
Sand Fractions Size (mm) Percent
Very Coarse 1.0-2.0 7.9
Coarse 0.5-1.0 11.6
Medium 0.25-0.5 17.4
Fine 0.10-0.25 26.2
Very Fine 0.05-0.10 8.2
71.3
8ilt Fractions Size {(mm) Percent
Coarse 0.02-0.05 11.8
Medium 0.005-0.02 7.6
Fine 0.002-0.005 2.3
21.8

USDA Textural Class

sandy loam

Gravel Content = 21.1%

COMMENTS :

Size {(mm) Sieve #

2.00 #10 78.9
1.00 #18 72.6
0.50 #35 63.5
0.25 #60 49.8
0.10 #140 29.1
0.05 #270 22.6
0.02 20 um 13.3
0.005 5 um 7.3
0.002 2 um 5.5




Soil and Plant Tissue st O ' ‘ [ & 2

Testing Laboratory
West Experiment Station

Univesty of Vs ~ Lime and Fertilizer
UMASS 0 e Recommendations

» http//www.umass.edu/plsoils/soiltest

Periodic soil testing is an important part of any successful turfgrass management program. Since soil type, grass
species, and desired turf quality level vary among turf areas; lime and fertilizer recommendations must be generalized
to some extent. One must remember that a soil test is not an exact recipe for success. It should be incorporated into a
coordinated effort to provide the cultural conditions required for healthy turfgrass. These include: (1) watering properly
(amounts and timing); (2) insuring good drainage; (3) choosing seed carefully prior to establishment; (4) providing
adequate light and air circulation; (5) using proper mowing techniques; (6) dethatching when necessary; and (7)
preventing soil compaction. By liming and fertilizing properly and attending to the cultural requirements listed above
one minimizes the chances for disease and weed problems and maximizes the likelihood of having healthy and
attractive turfgrass.

Soil pH & Lime Recommendation — A soil of pH 4.0 is extremely acidic, while one of pH 8.5 is very alkaline.
Though turfgrasses are adaptable to a wide soil pH range, they generally grow best at levels between 6 and 7.
Ryegrasses and bluegrasses prefer a soil pH near 7. Bentgrassses and fescues perform best at pH levels near 6. Since
the climate and rock-types of New England tend to produce acid soils, limestone is commonly recommended to raise
soil pH.

It is unnecessary to lime soils in turfgrass unless the soil pH is less than 6.4. Liming soils to pH levels above 7.5 can
result in micronutrient deficiencies (particularly if certain woody ornamentals are part of the landscape). Lime
according to your recommendation. Since dolomitic (high magnesium) lime is so commonly available in our area,
many soil tests show high magnesium levels. In these instances, a calcitic (calcium-rich) lime is often recommended.
This can be difficult to find at lawn supply dealers. In this case, simply use the best available product. Although lime
can be applied at any time of year, early spring is best for turfgrass. Late fall applications have been associated with the
development of snow mold. Ground limestone and pelletized lime are the two most common liming agents used on
lawns. Ground lime is usually cheaper, but the dust it produces can be a nuisance. Pelletized lime is more expensive
(although prices have dropped), but “cleaner” with which to work. The choice of which to use is a personal one. Claims
of superiority of one over the other are exaggerated.

Buffer pH, Cation Exchange Capacity, & Percent Base Saturation — Buffer pH is a measure of the
soil’s reserve acidity. A value higher than 6.8 indicates that very little or no acidity must be neutralized through liming.
Values decreasing from 6.8 indicate increasing amounts of reserve acidity. An acid soil with a significant amount of
organic and/or clay will have a lower buffer pH (thus higher lime requirement) than a sandy acid soil (with the same
soil pH) with little organic matter. This is because lime must neutralize acidity residing on the surfaces of the humus
(organic matter) and clay, before one realizes a rise in soil pH to the desired level.

The surfaces of soil particles are often electrically charged. The results in a soil’s capacity to attract oppositely
charged substances in the soil water surrounding them. Most often the soil is negatively charged and attracts positively
charged ions (cations) to its surfaces. Calcium, magnesium, and potassium are examples of plant nutrients held in this
way. These basic (not acidic) cations are available to plants. Acidic cations (e.g. aluminum and hydrogen) can also be
adsorbed on the surfaces of soil particles. The sum of these is referred to as the soil’s Cation Exchange Capacity




(CEC). A CEC of 10 to 15 is typical and usually adequate. It indicates that the soil has either a sufficient amount of
humus (organic matter) or reactive mineral material (clay and fine silt). Values below 6 may indicate that the soil will
have trouble supporting good turf growth unless special management techniques are employed. The proportion of basic
cations held by the soil is referred to as Percent Base Saturation. A good balance is recommended. For example, a
soil with base saturations of calcium 70%, magnesium 12%, and potassium 4% is considered well balanced. There are
no strict limits, but a properly limed and fertilized soil will approach these values.

Organic Matter — The percentage of organic matter is determined only is requested. Organic matter in soils can
improve nutrient and moisture retention, drainage, and aeration. It can also help prevent compaction. What level is

appropriate will depend on the other characteristics of your soil and the turf management scheme employed. Values
between 7% and 10% are generally acceptable. Building organic matter to an acceptable level is best accomplished
prior to establishment. Contact the lab for more information.

Nutrient Levels

Nitrogen (N) — Nitrogen, as nitrate (NO3-N) and ammonium (NH4-N) are routinely measured as part of the soil test.
These values, however, are not used to make nitrogen recommendations, but only used to detect extreme soil
conditions. This is because nitrogen is a very dynamic and easily transformed element in soil. The turf’s actual need for
nitrogen additions may bear little relation to soil test levels. The best way to determine N need is to observe the color,
density, and vigor of the turfgrass. If it is green enough for your tastes, is fairly dense, and is growing rapidly enough to
require mowing once or twice a week in the spring and early fall, nitrogen is probably not currently needed. However,
turf requires a regular supply of N to maintain quality. We recommend that a total of 3 1bs/ 1000 square feet be
supplied each growing season, split over 3 or 4 applications.

Phosphorus (P) — Phosphorus appears on fertilizer bags as P,Os (phosphorus pentoxide). Your recommendation is
also expressed in this way. P fertility is most important during grass establishment, when good root development is
vital. Since P does not move readily through the soil, it is important to incorporate sufficient P into the top six inches of
soil prior to seeding new turf or laying sod. Fertilization of established turf will not increase quality as noticeably as
will N, but moderate P soil levels should be maintained.

Potassium (K) — Potassium appears on fertilizer bags as K,O (potassium oxide). Your recommendation is also
expressed in this way. Turf deficient in K is unable to utilize nitrogen and water efficiently, and is more susceptible to
disease, heat, cold, and drought stress. When possible, choose fertilizers containing potassium as the sulfate over those
containing potassium chloride (muriate of potash). Potassium sulfate is less apt to “burn” turf if over applied.

Calcium (Ca) and Magnesium (IMg) — Properly limed soils usually have sufficient Ca and Mg.

Aluminum (Al) — Aluminum is toxic to some plants under acid soil conditions. It should not be a problem for
turfgrass if the soil has been properly limed.

Oroanic Lawn Care — Interest has grown in organic methods of lawn care. The recommendations provided with
your soil test (N, P,05, and K,0) still apply. Organic amendments are generally lower in nutrient content, so target soil
test levels may take longer to attain. We, however, encourage efforts in this area. More information on this topic is
available in Turf IPM Facts (see below).

Micronutrient and heavy metal levels are not reported on your soil test report unless they are out of the normal range. If
soil lead is elevated refer to the separate fact sheet enclosed with these results. For detailed information on Turfgrass
Management we suggest you contact the UM Extension Bookstore at (413) 545-2717. The publications Turf IPM
Facts and Professional Turfgrass Management Guide are excellent resources on lawn care.




Soil and Plant Tissue
Testing Laboratory
RESULTS AND

University of Massachusetts

(&2 P INTERPRETATION OF
» hitp//www.umass.edu/plsoils/soiltest s O I L TE S T

The primary goal of soil testing is to provide guidelines for the efficient use of soil amendments, such as lime and fertilizer. Those
provided with your soil test are for the crop you have chosen. Problems directly related to disease, insects, and to some extent weather and
cultural practices cannot be addressed by a soil test.

The Soil Sample - One of the most important steps in soil testing is obtaining the soil sample. It should represent the soil in which the plants
are or will be growing. Instructions for proper sampling may be obtained by calling the lab or by visiting our web site. Remember, a poor
sample will result in bad recommendations.

SOIL TEST RESULTS

Soil pH, Buffer pH, and pH adjustments - Soil pH is a measure of the soils acidity and is a primary factor in plant growth. When pH is
maintained at the proper level for a given crop, plants nutrients are at maximum availability, toxic elements are often at reduced availability,
and beneficial soil organisms are most active. Most plants prefer a soil pH between 5.5 and 7.5 and the majority do best in the middle part of
this range. Some notable acid-loving exceptions are blueberries, potatoes, and rhododendrons.

Due to the climate and rock-types in which the soils of New England have formed, soils here tend to be naturally very acidic (4.5-5.5).
For this reason they must often be amended with materials capable of raising the pH. Many products are available to accomplish this, but
ground limestone is the most common. Lime recommendations are made in its terms.

Buffer pH is a measure of the soil’s capacity to resist pH change after lime has been added. Two soils with the same soil pH may have quite
different buffer pH’s, and thus one will require significantly more limestone than the other to obtain an optimal soil pH. The extent to which the
buffer pH is lower than 6.8 is proportional to the amount of limestone needed.

Occasionally soil pH must be lowered, because either the plant requires acid soil, or the soil was previously over-limed. Incorporating

elemental sulfur is the most effective way to lower soil pH. In the soil the sulfur oxidizes to sulfuric acid: One to two pounds of sulfur will
lower the pH of most New England soils about 0.5 unit. Unfortunately, sulfur is rarely available in garden centers. Contact the Soil Lab for
other options.
Cation Exchange Capacity and Percentage Base Saturation - Cation exchange capacity (CEC) is an important measure of the soil’s ability
to retain and to supply nutrients. The bulk of this capacity in limed New England soils resides in finely divided soil organic matter. A smaller
contribution comes from the soil’s clay particles. The basic nutrient cations (positively charged ions) of Calcium (Ca++), Magnesium (Mg++),
and Potassium (K+), and the acidic cations of Aluminum and Hydrogen account for nearly all the adsorbed cations in the soil. Very sandy soils,
low in organic matter, commonly have CEC’s less than 5. New England soils with very high CEC’s (greater than 40) are invariably rich in
organic matter. A CEC between 10 and 15 is typical and usually adequate.

CEC is important because it represents the primary soil reservoir of readily available Potassium, Calcium, Magnesium and several
micronutrients. It also helps to prevent their leaching. The ease with which a plant gains access to these nutrients depends somewhat on the
relative percentages of the adsorbed cations. For this reason it is suggested that percentage saturation levels be held within loosely defined
ranges. For example, a soil with base saturations of Calcium 70%, Magnesium 12% and Potassium 4% would is considered balanced for most

crops and has a soil pH of about 6.5.

Individual Nutrients

Nitrogen (N) - Nitrogen is essential to nearly every aspect of plant growth. Nitrogen is absorbed from the soil as nitrate (NO3-) and
ammonium (NH4+). This soil test estimates their current levels. Fertilizer recommendations are not generally made on the basis of these
measurements because their levels can fluctuate greatly with soil and weather conditions over short periods of time. Instead, they are used to
assess extremes of nitrogen fertility. For example, very high ammonium levels can be toxic to the roots of many plants, particularly if the soil
pH is above 7. Very high levels of either form may coincide with fertilizer “burn." Recommendations are made on the presumptions that very
little nitrogen remains in the soil after the growing season and that most crops require between | and 4 Ibs of nitrogen per 1000 square feet per
year. Adjustments are often made for soils recently or continuously supplied with manure or compost, which contain nitrogen that will be
released during the growing season. ‘

Phosphorus (P) or Phosphorus Pentoxide (P205) - Among other important functions, phosphorus provides plants with a means of using the
energy harnessed by photosynthesis to drive its metabolism. A deficiency of this nutrient can lead to impaired vegetative growth, weak root
systems, and fruit and seed of poor quality and low yield. Soil phosphorus exists in a wide range of forms. Some is present as part of soil
organic matter and becomes available to plants as the organic matter decomposes. Most inorganic soil Phosphorus is bound tightly to the
surface of soil mineral particles. Warm, moist, well-aerated soils at about pH 6.5 optimize the release of both these forms. Plants require fairly




large quantities of phosphorus, but the levels of phosphorus available to plant roots at any one time is quite low. Soil tests attempt to assess the
soil’s ability to supply phosphorus from bound forms during the growing season.

Potassium (K) or Potash (K20) - Potassium rivals nitrogen as the nutrient element absorbed in greatest amounts by plants. Like nitrogen,
crops take up a relatively large proportion of plant-available potassium each growing season. Plants deficient in potassium are unable to utilize
nitrogen and water efficiently, and are more susceptible to disease. Most available potassium exists as an exchangeable cation (see above). The
slow release of potassium from native soil minerals can replenish some of the potassium lost by crop removal and leaching. This ability,
however, is limited and variable. Fertilization is often necessary to maintain optimum yields.

Calcium (Ca) - Calcium is essential in the proper functioning of plant cell walls and membranes. Sufficient calcium must also be present in
actively growing plant parts, especially storage organs such as fruits and roots. Properly limed soils with constant and adequate moisture will
normally supply sufficient calcium to plants. High humidity and poor soil drainage hinder calcium movement into these plant parts and should
be avoided.

Magnesium (Mg) - Magnesium acts together with phosphorus to drive plant metabolism and is part of chlorophyll, a vital substance for
ohotosynthesis. Like Calcium, Magnesium is ordinarily supplied through liming. Low magnesium levels in many soils will normally not cause
oroblems provided the exchangeable cations (see above) are in good balance. If Mg levels are low and lime is required, dolomitic lime (rich in
Mg) will be recommended. If Mg is low and lime is not required, Epsom salt (magnesium sulfate) may be incorporated at a rate of 5-10
[bs/1000 square feet.

Micronutrients - The micronutrients are elements essential to plants, but required in very small amounts. In most properly limed soils they are
available in sufficient quantities. Five of these (iron, manganese, zinc, copper, and boron) are tested routinely. Micronutrient fertilizer
recommendations are not available. Extremely high values, however, are noted.

Aluminum - Aluminum is not an essential nutrient for plants. At elevated levels it can be extremely toxic to plant roots and limit the plant’s
ability to take up phosphorus. Extractable aluminum increases greatly at soil pH’s below 5.5. Proper liming, however, will lower aluminum to
acceptable levels. Aluminum sensitivity varies greatly with plant type. Acid-loving plants, such as rhododendrons, can tolerate very high
aluminum levels. Lettuce, carrots and beets are very sensitive. Hydrangea, a non-sensitive plant, produces blue flowers at low pH and pink
flowers at high pH due to the effect of aluminum on pigment formation.

Toxic Heavy Metals - This laboratory routinely tests lead (Pb) and cadmium (Cd). Lead is naturally present in soils in the range of 15 to 40
sarts lead per million parts soil (ppm). At these levels it presents no danger to people or plants. Soil pollution with lead-based paints and the
eetraethyl lead of past automotive fuels have increased soil lead levels to several thousand ppm in some places. Unless the total lead level in
your soil exceeds 150 ppm, it is simply reported as low and can be considered safe (assuming the sample submitted was representative of the
area of concern). Values above 300 ppm are potentially dangerous to people. In such cases consult the separate insert on soil lead levels.

Cadmium is extremely toxic to both plants and animals. It is naturally present in soils at safely low levels (less than 1 ppm). Industrial
lischarges of cadmium, however, often cause municipal sewage sludge to contain elevated levels of cadmium. Composted sludges are often
ased as soil amendments. Although safe upper limits of cadmium for both plants and animals have not been established, monitoring soil Cd
levels helps avoid excesses when such materials are used. Unless the cadmium in your soil exceeds 1 ppm it is not reported.

Soluble Salts - Soluble salts (SS), such as those used on roads to promote melting and those present in many commercial (and some natural)
fertilizers, can cause severe water stress and nutritional imbalances in plants. Generally, seedlings are more sensitive than established plants to
slevated S8 levels and great variation exists between plant species. Most soils have values between 0.08 and 0.50 by the method used by this
lab. The middle of this range is typical of most fertile mineral soils. Values higher than 0.60 may cause damage to sensitive plants (such as
dnions, etc.). A SS level can change rapidly in the soil due to leaching (washing out), so evaluating its significance must consider the effects of
ime and growing conditions. Excessive SS levels can often be corrected by leaching with liberal amounts (2 to 4 inches) of fresh water.
Normal off-season precipitation will usually correct salt problems resulting from over-fertilization.

GENERAL COMMENTS- Implementing the recommendations given in the enclosed report will correct the nutrient status of your soil for the
olant type indicated. It may or may not solve a given horticultural plant growth problem. Other cultural factors may need to be evaluated. Many
:eports provide both “natural and organic” and “synthetic chemical” fertilizer alternatives. :

The numerical results of this soil test reflect the properties of your soil and the analytical procedures used by the U Mass lab. One
sannot directly compare the extracted nutrient levels of one laboratory to those of another, because different labs may use different procedures.
However, the evaluation of the results (whether they represent low, medium or high levels) and the accompanying recommendations should be

consistent between labs if all other factors of crop production are the same.
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Questions regarding soil testing may be directed to the Soil and Plant Tissue Testing Laboratory at (413) 545-2311.
Web: http://www.umass.edu/plsoils/soiltest/

issued by UMass Extension, Robert Helgesen, Dean, in furtherance of the Acts of May 8 and June 30, 1914; USDA and Massachusetts Counties cooperating. UMass Extension
sffers equal opportunity it: programs and employment.
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A common misconception when buying topsoil is that the soil we receive should be a dark, fertile and
friable loam capable of serving all of our landscaping needs. There are, however, no legal marketing standards for
topsoil. To further complicate matters, the terms topsoil and loam are often used interchangeably when, in fact,
they refer to different soil characteristics. ~

'DEFINITIONS

Soil is the foundation of our landscape. It is comprised of sand, silt and clay, mixed with varying amounts
of organic matter, water, and air. It is a complex and dynamic medium, able to serve many functions. For the
horticulturist it is a plant growth medium; for the engineer a construction material and load bearing medium; to the
geologist just a stage in the recycling of rock materials. Soil often becomes the scapegoat for a multitude of lawn
and garden difficulties. Though poor soil can often contribute to a problem, one must also consider other cultural
and environmental factors. : :

Topsoil, as the name infers, is the uppermost layer of soil. The surface soil is usually darker in color than
the subsoil below it because of the accumulation of organic matter. V1rg1n topsoil in Massachusetts generally
ranges from 0 to 5 inches in thickness. A more functional definition of topsoil is the depth of soil that one normally
mixes during tlllage in most cases 6 to 8 inches.

Loam, on the other hand, is a textural classification. Texture refers to the relative amounts of sand, silt
and clay in a soil. A loam is technically a soil with between 7% and 27% clay, 28% and 50% silt, and less than
52% -sand. One may modify the term, loam, to sandy loam, sandy clay loam, clay loam, silty clay loam or silt loam
as the proportions of these individual soil fractions change.

Considerable variability exists among topsoils throughout the state. Eastern Massachusetts soils generally
contain slightly more sand than those in central and western Massachusetts. Naturally wet soils often maintain
" higher organic matter levels than well-drained soils. Soils often mistaken for clays actually contain considerable
amounts of silt and sand. Characteristics of these soils may resemble those popularly associated with clays. These
include blue-gray color, extreme hardness, cracking, slow drainage and difficulty in cultivation. Since most
purchased topsoil is local in origin, its texture may be similar to that which one presently has on site; but its quality

as topsoil may be very different.

WHAT TO LOOK FOR

Before one buys any topsoil it is a good idea to visually inspect the stockpiled soil. It should be free of
trash and other debris. One may wish to assess the soil’s texture. Whereas the nutrient levels of a soil are easily

improved with lime and fertilizer, its texture is more difficult to change.
To estimate the texture of a soil, moisten a small handful. Rub it gently between one’s thumb and

forefinger. Use the following criteria to judge the soil’s textural class (USDA, 1975).
Loamy sand: harsh, gritty feel; very slight tendency of the moist soil to stick together when
pressed.




Sandy loam: gritty; may be pressed into a soft mass, if moist.

Fin.e sandy loam: mellow and only moderately gritty feel; may be pressed into a firm mass, if
ﬁ: mellow, moderately smooth feel; moist soil may be rolled into firm rods; not perceptibly
;tillil?(l).am: smooth and “floury” feel; moist soil only slightly sticky; readily rolled into firm, slender
ré)lisy' loam: very smooth, “slippery” feel; definitely sticky when moist; easily molded into any
shape.

When buying topsoil, a common notion is “the darker, the better”. While an increase in darkness is often
associated with an increase in organic matter, very dark and grayish soil may have been dredged from swampy
areas. These soils are usually very acidic and poorly structured. Avoid them.

AMENDMENTS

It is usually unrealistic to believe that purchased topsoil will require no amendments. Lime and fertilizer
are frequently necessary. The addition of organic matter can greatly improve the soil's physical condition. Aside
from increasing the soil’s nutrient and water holding capacity, organic matter can improve drainage and promote
soil aggregation. The result is often a desirable granular, manageable structure. Two or three inches of organic
matter, tilled to a depth of 6 to 8 inches, is a typical recommendation for a topsoil low in organic matter. Sources of
organic matter include screened compost, peat moss, manure, leaf mold, rotted sawdust, and cover crops. The
characteristics of each of these must be considered before use. Although it is tempting to add sand to a “heavy” soil
(one that is very cohesive), adding organic matter will ultimately produce the best results.

Topsoil is generally sold by the cubic yard. Prices vary depending on location; but range from $10 to $20
per cubic yard “picked up” and from $15 to $25 per cubic yard “delivered”. The minimum commonly delivered is
from 3 to 6 yards. Most soils are screened through a 3/4-inch mesh. Unscreened soil is less expensive than
screened, but the few dollars saved is rarely worth the time and effort spent removing coarse fragments after
delivery. Estimate the amount needed by figuring 12 cubic yards will cover about 1000 square feet to the depth of
4 inches. Rural companies may mix compost or manure with the topsoil. “Manufactured” topsoil is a more recent
market development. It is commonly a coarse-grained (sandy) mineral base mixed with some composted organic
material. This serves a dual function of providing a potentially useful horticultural product and disposing of bulky
organic wastes. Not all are worthy of our consideration as topsoil.

Few companies selling topsoil have it tested before it is sold. One may want to have a soil test performed
to determine its lime and fertilizer requirements. If one plans to grow vegetables in the purchased soil it may be
wise to check the levels of heavy metals such as lead. Due to the high cost, testing for contaminants such as
gasoline, oil or pesticides is less common.

Further inquiries may be directed to:

Soil and Plant Tissue Testing Laboratory Phone: (413) 545-2311

West Experiment Station Fax: (413) 545-1931

University of Massachusetts Web: http://www.umass.edu/plsoils/soiltest
Amberst, MA 01003 Revised: 04/2001

Issued by UMass Extension, Robert Helgesen, Dean, in furtherance of the Acts of May 8 and June 30, 1914; USDA and Massachusetts Counties cooperating.
UMass Extension offers equal opportunity in programs and employment.




