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arent aterial 

OREGON ENVIROTHON 2023                TEAM #____________________ 

SOILS AND LAND USE Test Total: ________/ 50 points 
 
Part I: Soil Properties 
 
1. Complete the list of the five soil formation factors, known by their acronym ClORPT. [2 

points] 
Climate 
Organisms 
Relief 
P________ M_________ 
T ime_______ 

 
2. What is soil structure? [1 point] 

a) melting point 
b) how much water a soil holds 
c) how soils discipline each other 
d) the shapes which a soil naturally breaks apart into 

 
3. An ice-transported soil parent material is called: [1 point] 

a) glacial deposits 
b) ash 
c) organic material 
d) residuum 

 
4. Where can you expect the sandiest topsoil? [1 point]   

a) lake bottom 
b) base of a mountain 
c) windy dunes 
d) no-till field 

 
5. In soil formation, spreading compost on soil is considered a/an: [1 point] 

a) addition 
b) loss 
c) translocation 
d) transformation 

 
6. When salts are washed deeper into a soil profile, it is considered a/an: [1 point]  

a) addition 
b) loss 
c) translocation 
d) transformation 

 
7. Which of the following affect soil texture? Circle all that apply. [2 points] 

a) soil color 
b) fertilizer or lime 
c) landscape position 
d) parent material                 ___ / 9 points 
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To be added when soil sample is chosen.  

 
Part II: Soil Classification 
 
Use the texture triangle for the  
following questions: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
8. What is the maximum percentage of sand that can be found in soil classified as silt? [2 

points] 
 

___________________20__% 
 
9. What texture describes a soil that has 60% sand and 30% silt? [2 points]  
 

____sandy clay loam_____________ 
 

 
10. Determine the texture and color of the soil sample. Use Soil Texture by Feel Flow Chart 

and Munsell Color Book provided. [6 points] 
 

Texture [3 points] Munsell Color Notation [moist, 3 points] 

 
 

____________ 
 

 
 

_______   _____ /_____ 
 

 
 

 
___ / 10 points   
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Part III: Soils & Land Use Management 
 
11. Which soil chemical property is most limiting to a home garden? [1 point] 

a) pH of 6.8 
b) moderate cation exchange capacity 
c) high salinity 
d) aerobic soil conditions 

 
12. In which slope class might you find a tidal marsh? [1 point] 

A - ≤ 3% slope 
B - 4 to 8% slope 
C - 9 to 15% slope 
D - 16 to 35% slope 
E - 36 to 60% slope 
F - 61 to 80% slope 

 
13. Which soil layer (horizon) is present in healthy forest and wetland soils, but not present in 

typical agricultural soils? [1 point] 
a) O 
b) A 
c) BC 
d) R 

 
14. In which drainage class might you find a tidal marsh? [1 point] 

a) Excessively drained 
b) Bestly drained 
c) Somewhat poorly drained 
d) Very poorly drained 

 
15. What is the name of the soil tool provided? [1 point] 

a) spade 
b) Büchner funnel 
c) bulk density tester 
d) soil sieve 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

___ / 5 points 
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16. Based on the rainfall map above, where would you expect the most severe summer 
droughts to occur? [1 point] 

a) western Oregon 
b) eastern Oregon 

  
17. Which layer (horizon) contains the most soil carbon? [1 point]  

a) A 
b) Bw 
c) Bt 
d) C 

 
18. How can you tell if a soil has carbon in it? [1 point] 

a) it feels neither gritty nor smooth 
b) it has a dark color 
c) it smells of elderberries 
d) it blows away easily 

___ / 3 points 
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19. Which soil characteristic is most important for using soil to address climate change? [1 
point] 

a) pH 
b) texture 
c) organic matter content 
d) rock fragment content 

 
20. Discuss one way to capture more precipitation in agricultural soils and explain how it 

works. [3 points]  Answer can include any of the following: 

• Improving soil structure by reducing tilling or adding organic material 

• Adding organic matter, carbon, compost, mulch, etc. because it acts as a “sponge” 

• Reducing or remediating soil compaction 

• Mulching or using a cover crop to protect the soil from erosion and rainfall impact 
crusting 

One point for naming the mechanism, two points for explaining why it helps increase 
precipitation capture. 

 
Part IV: Soil Survey 
 
Use the Soil Map for a portion of The Coos River to answers the following questions: 
 
21. At what scale was this soil survey mapped? [1 point] 
 

____1:20,000_________________________________ 

 
 

22. What is the scale of the printed map? [1 point] 
 

_____1:31,300________________________________ 

 
 
23. What is the Map Unit Name of map symbol 34? [1 point]  
 

______ Langlois silty clay loam___________________ 
 
 

24. Which map unit has the highest salinity? [1 point] 
 
_______23 - Fluvaquents-Histosols complex [Fluvaquents okay] 
 

 
 

25. Name 3 limitations to sewage disposal in this floodplain. [3 points, one point each] 
_______Any 3 of: slow water movement, slope, depth to bedrock, flooding, depth to 
saturated zone, ponding, subsidence __________________________________________ 
 ________________________________________________________________________ 
 

___ / 11 points 
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26. What would happen to the soils in and near this floodplain if sea level rise occurs here? [4 
points]  
Must include at least one of the following:  
• Increased salinity or saltwater intrusion 
• Increased flooding or drowned marsh 
• Erosion and/or sediment deposition 
• Organic matter increase 
________________________________________________________________________ 

 
 

27. Would you build a house here? Why or why not? [4 points] 
Two points for answering no (unless for a very good reason), two points for explaining why. 
Answer must include: flooding, climate change, sea level rise, salinity, or habitat  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

 
 

28. How is soil formation related to climate? [2 points]  
Two points for identifying that climate affects soil formation (e.g., temperature and moisture 
affects biological and activity, organic matter content, leaching, biota, frost). For more 
information, see last page, which includes excerpt from Oregon Envirothon soil manual. 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
____________________________________________________________________ 

 
 

29. How is soil carbon related to climate? [2 points] 
Two points for identifying that soils hold carbon/ are a carbon sink, and/or plants can help 
pull greenhouse gases from the atmosphere and into soils. 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

 
 
 
 

 
 
 
 

___ / 12 points 
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More information for question 28: 

 

From the Oregon Envirothon soil manual: “Climate influences the rate of chemical and 

biological activity in soil through temperature and moisture. In environments that are both cold 

and dry or remain saturated for most of the year, the level of biological and chemical activity is 

low. Organic matter may accumulate in these environments because although the rate of 

production is low, it also breaks down very slowly. Biological and chemical weathering and 

organic matter decomposition occur faster in warmer moist soils. Leaching occurs in places 

like western Oregon where high rainfall washes minerals out of the topsoil, resulting in acidic 

(low pH) soils. In eastern Oregon where rainfall is limited, soils are more likely to have a higher 

pH and build up salts near the surface from evaporation. Climate can also influence which 

plants and animals live in the soil, which in turn affects soil properties. For example, moist 

wooded areas with trees that shed needles or leaves are more likely to have an O (organic) 

horizon than arid rangeland or plowed fields. Colder areas are more likely to undergo 

cryoturbation, or mixing of soil layers due to frost heave. 

The climate in Oregon differs depending mainly on elevation, topography, and the 

orographic (rain shadow) effect of the Cascade Range…” 
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Chemical Soil Properties

This table shows estimates of some chemical characteristics and features that 
affect soil behavior. These estimates are given for the layers of each soil in the 
survey area. The estimates are based on field observations and on test data for 
these and similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Cation-exchange capacity is the total amount of extractable cations that can be 
held by the soil, expressed in terms of milliequivalents per 100 grams of soil at 
neutrality (pH 7.0) or at some other stated pH value. Soils having a low cation-
exchange capacity hold fewer cations and may require more frequent 
applications of fertilizer than soils having a high cation-exchange capacity. The 
ability to retain cations reduces the hazard of ground-water pollution.

Effective cation-exchange capacity refers to the sum of extractable cations plus 
aluminum expressed in terms of milliequivalents per 100 grams of soil. It is 
determined for soils that have pH of less than 5.5.

Soil reaction is a measure of acidity or alkalinity. It is important in selecting crops 
and other plants, in evaluating soil amendments for fertility and stabilization, and 
in determining the risk of corrosion.

Calcium carbonate equivalent is the percent of carbonates, by weight, in the 
fraction of the soil less than 2 millimeters in size. The availability of plant nutrients 
is influenced by the amount of carbonates in the soil.

Gypsum is expressed as a percent, by weight, of hydrated calcium sulfates in the 
fraction of the soil less than 20 millimeters in size. Gypsum is partially soluble in 
water. Soils that have a high content of gypsum may collapse if the gypsum is 
removed by percolating water.

Salinity is a measure of soluble salts in the soil at saturation. It is expressed as 
the electrical conductivity of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and laboratory measurements at 
representative sites of nonirrigated soils. The salinity of irrigated soils is affected 
by the quality of the irrigation water and by the frequency of water application. 
Hence, the salinity of soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil for crop production, the 
stability of soil if used as construction material, and the potential of the soil to 
corrode metal and concrete.

Sodium adsorption ratio (SAR) is a measure of the amount of sodium (Na) 
relative to calcium (Ca) and magnesium (Mg) in the water extract from saturated 
soil paste. It is the ratio of the Na concentration divided by the square root of 
one-half of the Ca + Mg concentration. Soils that have SAR values of 13 or more 
may be characterized by an increased dispersion of organic matter and clay 
particles, reduced saturated hydraulic conductivity and aeration, and a general 
degradation of soil structure.

Chemical Soil Properties---Coos County, Oregon Coos River farmland classification
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Report—Chemical Soil Properties

Chemical Soil Properties–Coos County, Oregon

Map symbol and soil name Depth Cation-
exchange 
capacity

Effective 
cation-

exchange 
capacity

Soil reaction Calcium 
carbonate

Gypsum Salinity Sodium 
adsorption 

ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

9—Chetco silty clay loam

Chetco 0-10 20-35 — 5.1-6.5 0 0 0 0

10-24 15-35 — 5.6-6.5 0 0 0 0

24-60 20-25 — 5.6-6.5 0 0 2.0-4.0 0

12—Coquille silt loam

Coquille 0-14 15-35 — 3.5-5.0 0 0 0 0

14-36 10-25 — 3.5-5.0 0 0 0 0

36-60 15-30 — 3.5-5.0 0 0 2.0-4.0 0

13D—Dement silt loam, 12 to 30 
percent slopes

Dement 0-7 15-30 — 4.5-6.5 0 0 0 0

7-45 10-30 — 4.5-5.5 0 0 0 0

45-55 — — — — — — —

Chemical Soil Properties---Coos County, Oregon Coos River farmland classification

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Chemical Soil Properties–Coos County, Oregon

Map symbol and soil name Depth Cation-
exchange 
capacity

Effective 
cation-

exchange 
capacity

Soil reaction Calcium 
carbonate

Gypsum Salinity Sodium 
adsorption 

ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

23—Fluvaquents-Histosols 
complex

Fluvaquents 0-3 10-30 — 5.6-6.5 0 0 5.0-25.0 0-5

3-6 15-30 — 6.1-6.5 0 0 5.0-25.0 0-5

6-9 15-30 — 6.6-7.3 0 0 5.0-25.0 0-5

9-59 15-30 — 6.6-7.3 0 0 5.0-25.0 0-5

Histosols 0-7 120-165 — 5.6-7.3 0 0 — 0

7-13 120-165 — 5.6-7.3 0 0 — 0

13-20 120-165 — 5.6-7.3 0 0 — 0

20-32 25-45 — 5.6-7.3 0 0 — 0

32-60 25-45 — 5.6-7.3 0 0 — 0

26C—Geisel silt loam, 2 to 12 
percent slopes

Geisel 0-10 20-30 — 5.6-6.5 0 0 0 0

10-54 15-35 — 4.5-6.0 0 0 0 0

54-64 — — — — — — —

26D—Geisel silt loam, 12 to 30 
percent slopes

Geisel 0-10 20-30 — 5.6-6.5 0 0 0 0

10-54 15-35 — 4.5-6.0 0 0 0 0

54-64 — — — — — — —

34—Langlois silty clay loam

Langlois 0-10 20-35 — 5.1-6.0 0 0 0 0

10-28 20-35 — 5.1-6.0 0 0 0 0

28-60 20-40 — 5.6-6.0 0 0 0.0-4.0 0

Chemical Soil Properties---Coos County, Oregon Coos River farmland classification
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Chemical Soil Properties–Coos County, Oregon

Map symbol and soil name Depth Cation-
exchange 
capacity

Effective 
cation-

exchange 
capacity

Soil reaction Calcium 
carbonate

Gypsum Salinity Sodium 
adsorption 

ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

41—Nestucca silt loam

Nestucca 0-14 15-30 — 4.5-5.5 0 0 0 0

14-40 10-20 — 4.5-5.5 0 0 0 0

40-60 10-25 — 4.5-5.5 0 0 0 0

42—Nestucca-Willanch complex

Nestucca 0-14 15-30 — 4.5-5.5 0 0 0 0

14-40 10-20 — 4.5-5.5 0 0 0 0

40-60 10-25 — 4.5-5.5 0 0 0 0

Willanch 0-13 5.0-15 — 5.6-6.5 0 0 0 0

13-35 0.0-10 — 5.6-6.0 0 0 0 0

35-60 0.0-5.0 — 5.6-6.0 0 0 0 0

51D—Rinearson silt loam, 0 to 30 
percent slopes

Rinearson 0-18 15-20 — 4.5-5.5 0 0 0 0

18-33 10-20 — 3.5-5.5 0 0 0 0

33-42 10-20 — 3.5-5.5 0 0 0 0

42-52 — — — — — — —

51E—Rinearson silt loam, 30 to 50 
percent slopes

Rinearson 0-18 15-20 — 4.5-5.5 0 0 0 0

18-33 10-20 — 3.5-5.5 0 0 0 0

33-42 10-20 — 3.5-5.5 0 0 0 0

42-52 — — — — — — —

Chemical Soil Properties---Coos County, Oregon Coos River farmland classification
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Chemical Soil Properties–Coos County, Oregon

Map symbol and soil name Depth Cation-
exchange 
capacity

Effective 
cation-

exchange 
capacity

Soil reaction Calcium 
carbonate

Gypsum Salinity Sodium 
adsorption 

ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

54D—Templeton silt loam, 7 to 30 
percent slopes

Templeton 0-16 50-70 — 3.6-5.5 0 0 0 0

16-42 15-30 — 3.6-5.0 0 0 0 0

42-52 — — — — — — —

54E—Templeton silt loam, 30 to 50 
percent slopes

Templeton 0-16 50-70 — 3.6-5.5 0 0 0 0

16-42 15-30 — 3.6-5.0 0 0 0 0

42-52 — — — — — — —

54F—Templeton silt loam, 50 to 70 
percent slopes

Templeton 0-16 50-70 — 3.6-5.5 0 0 0 0

16-42 15-30 — 3.6-5.0 0 0 0 0

42-52 — — — — — — —

62—Willanch fine sandy loam

Willanch 0-13 5.0-15 — 5.6-6.5 0 0 0 0

13-35 0.0-10 — 5.6-6.0 0 0 0 0

35-60 0.0-5.0 — 5.6-6.0 0 0 0 0

63B—Wintley silt loam, 0 to 8 
percent slopes

Wintley 0-1 — 30-40 3.5-5.5 0 0 0 0

1-5 10-20 — 4.5-5.5 0 0 0 0

5-48 10-20 — 4.5-5.5 0 0 0 0

48-61 0.0-5.0 — 4.5-5.5 0 0 0 0

Chemical Soil Properties---Coos County, Oregon Coos River farmland classification
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Chemical Soil Properties–Coos County, Oregon

Map symbol and soil name Depth Cation-
exchange 
capacity

Effective 
cation-

exchange 
capacity

Soil reaction Calcium 
carbonate

Gypsum Salinity Sodium 
adsorption 

ratio

In meq/100g meq/100g pH Pct Pct mmhos/cm

63C—Wintley silt loam, 8 to 15 
percent slopes

Wintley 0-1 — 30-40 3.5-5.5 0 0 0 0

1-5 10-20 — 4.5-5.5 0 0 0 0

5-48 10-20 — 4.5-5.5 0 0 0 0

48-61 0.0-5.0 — 4.5-5.5 0 0 0 0

W—Water

Water — — — — — — — —

Data Source Information

Soil Survey Area: Coos County, Oregon
Survey Area Data: Version 18, Sep 8, 2022

Chemical Soil Properties---Coos County, Oregon Coos River farmland classification

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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