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无底洞
高尔夫球手真的了解沙坑所需的费用吗？

作者：詹姆斯 F. 穆尔

高尔夫球手将沙坑称为 

“陷阱”，USGA 的工作

人员和高尔夫球规则的拥趸

则不以为然，总想要纠正这一观念。但

是，鉴于建造和维修沙坑的成本迅速增

加，陷阱一词可能更好地描绘了沙坑对

高尔夫球手经济利益的整体影响。鉴于

本文所讨论的各种原因，对于消费者而

言，沙坑的最终成本可能超过了果岭。

本文探讨了沙坑建造、维护和高尔夫球手

对沙坑的期望值及其各自如何影响高质量球

场中沙坑的总成本。对也罢，错也罢，这些

球场通常都定义了高尔夫球手对球场的期

待。遗憾的是，很少有高尔夫球手意识到他

们在电视上看到的球场成本有多么昂贵。

本文引用的数字来自于对高尔夫球场管理

者、高尔夫球场建造者、沙子供应商、沙坑

垫经销商和货运公司进行的大量电话采访。

应记住这些数字代表了宽泛的范围。而且由

于燃料成本的不确定性，所有沙坑建造相关

费用都极易发生变化。

设计

沙坑设计可能最会影响到沙坑的长期维护成

本。陡峭、耀眼的沙坑表面可能更为醒目。

但是即便雨量适中，它也很容易受到侵蚀。

经常需要大量人工劳动将沙子铲回到沙坑面

上。新铲起的沙子很松软，因此容易出现 

“煎蛋”现象，只能让其随时间慢慢压缩。

大雨条件下往往不仅会移动沙子，而且还会

移动下伏土。土壤中的淤泥和黏土会污染沙

子，快速降低沙子的排水能力。最后，沙子

过于污染，以致必须完全更换。虽然沙坑垫

有助于减少侵蚀和污染，但安装和维护费用

极其昂贵。这一点将在下文详细讨论。草地

表面不太容易出现侵蚀问题，但往往难以修

The Money Pit
Do golfers really understand how much bunkers cost?
BY JAMES F. MOORE

USGA folks and Rules aficionados are fond
of correcting golfers who refer to sand
bunkers as "traps." However, given the

rapidly rising cost of building and maintaining
bunkers, the word trap might better describe the
overall impact on golfers' pocketbooks. For a
variety of reasons discussed in this article, bunkers
may well have passed greens in terms of their
ultimate cost to the consumer.

This article addresses construction, mainte-
nance, ~nd golfer expectations, and how each
affects the overall cost of bunkers on a high-
quality course. Right or wrong, these courses
often define golfers' expectations of what they
would like to have at their course. Unfortunately,
few golfers realize how costly it would be to
have what they see on television.

The figures quoted in this article are derived
from extensive telephone interviews with golf
course superintendents, golf course builders,
sand suppliers, bunker liner distributors, and
trucking companies. It should be kept in mind
that the figures represent broad ranges and that
all of the costs associated with the construction
of bunkers are highly subject to change-
largely due to the uncertainty of fuel costs.

DESIGN
Bunker design has perhaps the greatest impact
on the long-term cost of maintaining bunkers.
Steep, flashed sand bunker faces may be striking
to the eye, but they are also extremely prone to
erosion during even moderate rain events. A
great deal of hand labor is frequently necessary
to shovel the sand back onto the faces. Newly
shoveled sand is loose and soft and thus prone to
"fried-egg" lies until it has had time to compact.
Heavy rain events often move not only the sand
but the underlying soil as well. This soil con-
taminates the sand with silt and clay, quickly
reducing the sand's ability to drain. Eventually,
the sand becomes so contaminated that it must
be completely replaced. Although bunker liners
have helped reduce erosion and contamination,
they are expensive to install and maintain. This
is discussed in greater detail below. Grass faces

While grass faces eliminate the problell1 of erosion. they still require
extensive maintenance - often by hand.
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尽管草面消除了侵蚀问题，但仍然需要大量的维护工作——通常是人工进行。
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剪，甚至难以进行灌溉和施肥。它们在

外观上也不那么引人注目，因此大多数

建造师很少采用。

除了确定沙坑面的风格之外，建筑师

还需确定沙坑周边的形状。形状复杂、

线条蜿蜒的沙坑需要大量额外的人工修

整，因此维护成本更高。

也许，影响建造成本和沙坑养护的最

大设计因素，就在于球场中的沙坑数

量。大多数球场每洞有两到三个沙坑，

但是有些球场沙坑达到 200 多个，而有

些球场则压根没有沙坑。根据美国高尔

夫球场建造者协会（GCBAA——美国高

尔夫球场造设者协会《2008 年建造指导

工具光盘》）的调查数据，高尔夫球场

沙坑平均总面积约为 10 万平方英尺，单

个沙坑的平均大小约为 1500 平方英尺。

建造

虽然建造沙坑有很多方法，但都采用类

似的步骤。

沙坑主体、坑基和边缘的建造

这个步骤包括挖孔以及沙坑坑床和边缘

的成形。形状简单的大型沙坑通常可

以动用小型推土机和滑移装载机进行建

造。形状复杂的小型沙坑需要大量的人

工成形工作，这增加了成本。这一步骤

的费用估计在每平方英尺 0.75 美元到 
1.50 美元不等。

安装排水系统

大多数沙坑施工都使用地下瓦管排水，一般

来说，通过挖掘 8 至 10 英寸深、8 英寸宽

的沟渠来安置排水系统。将 4 英寸的打眼排

水管放置在沟渠中，并用砾石覆盖。一个 
1500 平方英尺的沙坑，大约要使用 150 平
方英尺的排水瓦管，安装成本约为每直线英

尺 5.00 美元至 6.00 美元（包括材料）。

沙坑垫

沙坑垫对于沙坑来说是一个相对较新的概

念，其材料和设计多种多样（本文讨论不予

涵盖）。所有沙坑垫都安装在沙坑（坑基）

和沙子之间的土壤底层。据称，沙坑垫可减

少沙坑表面的沙子侵蚀，从而减少土壤对沙

子的污染，延长其排水能力。沙坑垫分为两

大类：一类是平铺在沙坑底层上，很像地

毯，还有一类是撒落或铺散在沙坑底层形成

密封层。沙坑垫的成本根据其厚度和组成而

造成很大差异，而安装成本根据所需的人工

工作量而大不相同。每平方英尺的平铺式

沙坑垫价格从 0.25 美元到 0.75 美元，外加

每平方英尺 1.00 美元至 2.00 美元的安装费

用。密封层型沙坑垫通常由沙坑垫经销代表

安装，通常价格范围为每平方英尺 1.00 美
元 到 1.50 美元（包含材料）。

所有沙坑垫都存在潜在成本，即沙坑养护

期间为避免对其造成损坏而所需的劳动力费

用。沙坑垫上必须一直保持足够的砂子，以

防止被高尔夫球手和维护设备碰触到。因

此，许多高尔夫球场草坪总监发现有必要手

动修整带沙坑垫的沙坑。这个工作量可能花

费不菲，如下文“维护”一节所述。

沙坑沙子

以前，选择沙坑的沙子是一项相当简单的任

务。通常，直接从当地的砂石厂购买瓦沙或

砖沙。因此沙子运送距离相对较短，如此一

来货运费就非常合理了。很少需要燃油附

加费。

然而，如今情况变了。具有讽刺意味的

是，今天球场维护中最有争议的一个方面是

沙坑导致的击球质量危害。为了给沙坑找
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Drainage is critical
in every bunker
construction project
and typically costs
approximately $5.00 to
$6.00 per linear foot.

are far less prone to erosion problems, but often
they are difficult to mow and even more difficult
to irrigate and fertilize. They are also far less
dramatic in appearance and therefore utilized to
a lesser extent by most architects.

In addition to determining the style of bunker
faces architects determine the shape of the
peri~eters. Bunkers with intricately shaped,
serpentine lines require a great deal of extra
hand labor for edging and are therefore more
costly to maintain.

Perhaps the greatest single design factor affect-
ing the cost of construction and the maintenance
of bunkers is simply how many there are on the
course. Most courses have from two to three
bunkers per hole, but there are courses with
more than 200 and courses that have no bunkers
at all. Based on survey data from the Golf Course
Builders Association of America (GCBAA-
Golf Course Builders Association of America
2008 Construction Guide Tool compact disc), the
average total square footage is about 100,000
square feet, with the average size of a single
bunker being about 1,500 square feet.

CONSTRUCTION
Although there are many ways to build bunkers,
all utilize a similar sequence of steps.

Construction of the Core,
Subgrade Preparation, and Edging
This step involves the digging of the hole and
the shaping of the bunker floor and edges. Large,
simply shaped bunkers can often be built with
small dozers and skid loaders. Small, intricately
shaped bunkers require extensive hand shaping,
which drives up the cost. A broad estimate of the
cost of this step ranges from $.75 to $1.50 per
square foot.

Install Drainage System
Subsurface tile drainage is utilized in most
bunker construction and typically is installed by
digging 8-inch-wide ditches 8 to 10 inches deep.
Perforated 4-inch drainage pipe is placed in the
ditches and covered with gravel. Approximately
150 linear feet of drainage tile is used in a 1,500-
square-foot bunker, with an installation cost of
about $5.00 to $6.00 per linear foot (including
materials) .

Liners
Liners are a relatively new concept for bunkers
and are available in a very wide range of
materials and designs (far too many to discuss in
this article). All liners are installed between the
soil floor of the bunker (subgrade) and the sand.
Liners are claimed to reduce the erosion of sand
from the bunker faces and, as a result, reduce the
contamination of the sand with soil, thus pro-
longing its ability to drain. Liners fall into two
broad categories - those that are rolled out over
the bunker floor, much like carpet, and those
that are sprayed or spread over the floor to
form a sealant. The cost of liners varies widely
depending on their thickness and composition,
while the cost of installation varies a great deal
depending on the amount of hand work neces-
sary. Roll-out liners range from $0.25 to $0.75
per square foot, with installation adding $1.00 to
$2.00 per square foot. The sealant-type liners are
usually installed by the liner representative and
typically range from $1.00 to $1.50 per square
foot (including materials).

A hidden cost of all liners is the labor necessary
to avoid damaging them during bunker mainte-
nance. Sufficient sand must be continuously
maintained over the liners to prevent contact by
golfers and maintenance equipment. For this
reason, many golf course superintendents find it
necessary to hand-rake bunkers with liners. This
can be extremely expensive, as discussed below
under "Maintenance."

Bunker Sand
At one time, selecting a sand for use in bunkers
was a fairly simple task. Typically, a mason or
brick sand would be purchased from a local sand
and gravel plant. The sand was then hauled the
relatively short distance to the course, resulting
in extremely reasonable trucking charges. Fuel
surcharges were a rarity.
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排水在每个沙坑施工项

目中都至关重要，一般

每平方英尺约为 5.00 
美元至 6.00 美元。
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到“完美”的沙子，高尔夫球手似乎不惜

一切代价。此外，对于球场来说，所选择

的沙子拖运数百甚至数千英里的沙子并不

罕见，导致运费和燃油费远远超过了沙子

本身的成本。

沙子的成本通常由三个因素组成：1）
沙子成本，2）运费成本，以及 3）额外

的燃油附加费。在美国许多州，您还必须

缴纳产品或运费（包括燃油附加费） 

税费，有些情况下甚至两者均需缴税。 

例如，宾夕法尼亚州以 6％ 的税率征税 

这两种税。

如今高尔夫球场的沙坑沙子分为两大

类。天然沙子是开采的沙子产品，然后

筛选以达到适当的粒度分布。按照一般

规则，筛选的天然沙子离岸价格价格从每

吨 15.00 美元到 25.00 美元不等（此种情

况下的工厂成本）。第二类是经加工或粉

碎的沙子。这些沙子开采出来后，再通过

粉碎装置处理。有时在粉碎后还要进行筛

分。粉碎过程通常导致沙子成本翻番，加

工沙子的离岸价格为每吨 30 至 50 美元。

然后，沙子必须拖运到项目施工现场。

在大多数情况下，运沙卡车载重量为  
23 至 25 吨。拖运成本受到许多因素的影

响，包括通行费、交通（时间）和距离。 

大多数情况下，23 吨载重量价格从每英

里 1.75 美元到 3.50 美元不等。假设为每

英里 2.00 美元，运送 100 英里的沙子则

需要 200 美元运费。

况且，这还不是沙子的最终成本。考虑

到燃料成本的飙升，卡车运输公司现在必

须在运费上加上燃油附加费。众所周知，

燃料成本因地区而异，燃油附加费也是如

此。燃油附加费占总燃料成本的 10％ 到 
30％ 不等。假设为 20％，23 吨载重量 

每 100 公里运费已从 200 美元增加到 
240 美元。

关于燃料费用的另一个注意事项是，每

加仑燃料的成本可能会迅速上升。承包商

对项目进行投标时，必须估算购买沙子时

需要多少燃料费用。然而，由于沙子通常

在施工项目结束之后才会安置在沙坑中，

因此提交投标时间和沙子实际购买时间

可能会相隔一年。有没有人想猜猜从现

在算起一年后的柴油价格是多少吗？因

此，从您首次核实货物运输费用直到产

品实际运输这段时间，燃油附加费很可

能会发生变化。

沙子安置

将四英寸沙子放置在沙坑中的成本从每

吨 10.00 美元到 14.00 美元不等。根据对

全国五大最常用的砂料供应商的电话调

查，新高尔夫球场建造通常使用 2500 到 
3000 的沙坑沙子，而翻修往往需要的沙

量较少：1500 至 2500 吨范围内。

沙坑建造、沙子和运费的综合成本

加上这些单项费用，足以说明高尔夫

球场建造项目增加沙坑的费用是多么

昂贵。例如，我们假设我们正在建造一

个新的球场，每个球洞将有三到四个沙

坑，每个沙坑面积约 1500 平方英尺， 

总共需要 100000 平方英尺的沙坑。 

我们将使用沙坑垫，并且我们将从 300 

英里远的沙厂购买加工沙。我们的工程

需要 3000 吨沙子。

复杂的设计引人注目、

激动人心。然而，建造

和维护所需的大量人工

劳动使其费用也非常

昂贵。

Things have changed. Ironically, one of the
most contentious aspects of course maintenance
today is the playing quality of a hazard - the
bunker. In an effort to find the "perfect" sand
for their bunkers, golfers seem to be willing to
pay any price. In addition, it is not uncommon
for courses to select a sand that must be hauled
hundreds and even thousands of miles, resulting
in freight and fuel charges that can far exceed
the cost of the sand itself

The cost of sand is usually made up of three
factors: 1) the cost of the sand, 2) the cost of the
freight, and 3) the addition of a fuel surcharge.
In many states you also have to pay tax on the
product or the freight (including the fuel sur-
charge), and in some cases both. For example,
Pennsylvania taxes both at a rate of 6%.

Bunker sands today fall into two broad
categories. Native sands are sand products that
are mined and then screened to achieve the
proper particle size distribution. As a general
rule, screened native sands range from $15.00 to
$25.00 per ton FOB (the cost at the plant in this
case). Manufactured or crushed sands make up
the second category. These are sands that are
mined and then passed through a crushing
device. They are sometimes screened after
crushing. The crushing process typically doubles
the cost of the sand, with manufactured sand
ranging from $30 to $50 per ton FOB.

The sand must then be hauled to the project.
In most cases, trucks carrying 23- to 25-ton
loads will be used to haul the product. The cost
of hauling is affected by many factors, including
tolls, traffic (time), and distance. In most cases,
the 23-ton load costs from $1.75 to $3.50 per
mile. Assuming $2.00 per mile, trucking the
sand 100 miles would result in a freight charge
of$200.

Unfortunately, that will not be the final cost
of the sand. Given the rapid rise of the cost of
fuel, trucking companies must now add a fuel
surcharge on top of the freight charge. As every-
one knows, the cost of fuel varies regionally, and
thus surcharges do as well. Surcharges can range
from 10% to 30%. Assuming 20%, our $200
freight charge has increased to $240 per 23-ton
load per 100 miles.

Yet another caveat regarding fuel expense is
the fact that the cost per gallon of fuel can rise
quickly. When contractors are trying to bid on a
project, they must estimate what fuel charges
will be at the time they purchase the sand. How-

ever, since sand is often not installed in bunkers
until the very end of a construction project, a
year might elapse between the time the bid is
submitted and the time the sand is actually pur-
chased. Does anyone want to try to guess what
diesel fuel will cost a year from now? For this
reason, the fuel surcharge is very likely to change
from the time you first check on the cost of the
trucking until the time the product is actually
hauled.

Sand Installation
The cost of placing four inches of sand into a
bunker cavity ranges from $10.00 to $14.00 per
ton. Based on a telephone survey of five of the
most commonly used sand suppliers across the
country, new golf course construction typically
utilizes from 2,500 to 3,000 tons of bunker sand,
while renovations often require less - in the
range of 1,500 to 2,500 tons.

Combined Cost of Construction,
Sand, and Freight
Adding up these individual charges illustrates
just how expensive it is to add bunkers to a golf
course construction project. As an example, let's
assume we are building a ne~ course that will
have three to four bunkers per hole, with each
bunker approximately 1,500 square feet in area,
for a total of 100,000 square feet of bunkers. We
will use a liner and we will purchase a manufac-
tured sand from a plant 300 miles away. Our
project will require 3,000 tons of sand.

Intricate designs
are eye-catching and
dramatic. However, the
extensive hand labor
necessary to build and
maintain them makes
them extremely
expensive.
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建造费用为每平方英尺 1 美元 100000 美元

安装 1000 直线英尺排水管， 

每英尺费用为 5.50 美元。

5500

购买和安装沙坑垫每平方英尺 
1.50 美元

150,000

以每吨 35.00 美元的价格购买 
3000 吨沙子所需费用

105,000

运送沙子到项目施工现场费用为

每英里 2.00 美元（每卡车载重量

费用为 200 美元，3000 吨沙子

需要 131 辆卡车载重量或  
26200 美元）

26,200

燃油附加费 20％ 5,240

在沙坑中安置沙子， 

每吨 12.00 美元

36,000

沙坑总成本 427940 美元

根据表中的假设，我们的沙坑造价为每平方

英尺 4.28 美元，或每个沙坑约 6400 美元。

养护

在球场中增加沙坑的成本可能是非常令人生

畏的，但沙坑的永久维护需要的费用更多。

果岭部农学家走遍全国各地，考察各种预算

水平的球场，发现高尔夫球手最常见的抱怨

包括沙坑在内。沙子深度、“煎蛋”现象、

缺乏一致性，甚至不同的水分含量都是球手

不满的根源。许多高尔夫球手认为，他们有

权要求改善沙坑中“煎蛋”现象，认为只要

有所不足，就是沙坑养护不善或沙子质量不

佳，而通常是两者兼而有之。与其他球场危

害不同，现在沙坑必须是“合理”的。

如前所述，建造师经常利用沙坑增添美学

效果、增加球场的挑战性。沙坑中明亮的白

色沙子与周围的果岭、修剪好的密集草坪外

观上形成鲜明的对比。电视转播的高尔夫活

动时，航拍摄像机放大具有完美缘饰的沙

坑，配有完美整洁的沙子，像是东方园林，

精美绝伦，一点也看不出潜在的危害。那么

球场总监如何制作出这样的“艺术品”呢？

他们通过使用大量的人工劳动来完成各种任

务。为了准备这篇文章，我在全国范围内调

查了十个以顶级沙坑闻名的球场。以下总结

了这些球场的措施。

耙平

耙平通常分为两种类型——整体耙平和整饬

程序。整体耙平是整个沙子区的整体修整，

而整饬只是纠正高尔夫球手不小心留下的沙

子。大多数球场都用手动耙子，而不是动力

设备。这样做是为了形成一个更坚实的表

面，避免接触沙坑垫。

缘饰/修整

维持这些大折角、边界清晰的边缘需要大量

的人工修整。在草坪茁壮成长时期，球场需

要每周使用线式修边机进行修整。使用人行

道修边机或类似设备进行缘饰，通常是在使

用冷季草的美国部分地区所进行的月度性工

作，而使用狗牙根的那些地区则每月进行两

次缘饰。在修整好沙坑边缘之后，需要额外

人工清理残渣。

割草

球场草坪表面必须定期修剪以保持整齐的外

观。由于大多数沙坑会设计出陡坡，浮动式

割草机是最常见的工具。割草需要每周进行

一次，而后几乎总是需要处理沙坑吹出来的

刈割物。

叶子和刈割物清理（吹风）

沙坑所需的大量劳动力是用于不断地清除叶

子、草屑和其他碎屑。笔者联系的大部分球

场都将此任务视为日常需要，至少需两名人

员操作背包式鼓风机

压实沙面

没有什么比高尔夫球陷入陡峭的沙面更能激

怒高尔夫球手了。如前所述，沙面上的沙子

通常是松散的，因为必须定期地从沙坑低洼

处移回到沙面上。为了尽可能减少堵塞，维

护人员必须通过手动夯实来压实沙面。显

然，沙子越频繁地被雨水或径流冲刷，所需

的压实工作也就越频繁。此项工作每月进行

一次或两次。

勘察沙子深度

在沙坑表面保持适当的深度也有助于减少 

“煎蛋”现象。对于有沙坑垫的球场，绝对
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需要在沙坑垫上保留足够的沙子，以防止球

员在击球时触碰到。我们的目标是在沙坑面

上保持 1 至 2 英寸的深度。为了实现这一目

标，必须每周检查一次深度，并根据需要用

手铲使其重新达到合理深度。

补充流失的沙子

由于被球员击球带出、被风吹出和被维护人

员去除，沙坑沙子逐渐减少。在大量降雨之

后，沙坑最底层的沙子上通常会覆盖薄薄的

淤泥和粘土，以及被吹进或漂浮到沙坑里的

有机杂物。这层杂物应该去除，以防止沙孔

堵塞而导致沙子排水能力降低。每年应增加 
1 英寸或 2 英寸新砂，而不是在较长的时间

内突然增加大量沙子。通过更频繁地加入较

少的沙量，深层新软沙的问题得到解决。

抽水

随着沙坑使用期的增长，其排水能力迅速下

降。大雨可能导致旧的沙坑看起来更像容易

发生水害隐患。要尽可能快地恢复沙坑以便

球员正常比赛，需要一组工作人员用泵和铲

子将水移出沙坑。在水被抽出之后，清除淤

泥和粘土层，并使沙坑干燥到可以人工耙动

的程度。

维护总结

鉴于每周七天将沙坑保持在最高状态需要

很多劳动力，所有接触的球场都建立了专

门的沙坑工作小组，通常由沙坑工作小组

组长领导。这些工作小组执行上述所有任

务，并在大量洪水或新增大量沙子之后增

加工作人员。

沙坑工作小组规模和时间表各不相同，

具体取决于沙坑的数量和设计。请记住，

所有十个球场都被视为本地区的高端设

施，要求最低的工作时间表是 4 至 6 名
工人，每天花费 6 个小时，每周 6 至 7 
天，或共约每周 200 工时。另一个球场

每天安排 13 名员工，每天 5 小时，每周 
4 到 5 次，每周总共约 275 小时。这项调

查中最高的劳工付出为：平均每天使用  
8 名工人，每天 8 小时，每周 7 天，每周

总共约 450 小时。

这些工人的小时工资在每小时 8.50 美
元至 9.50 美元之间。很显然，沙坑维护

已经变得非常昂贵。事实上，所有联系过

的球场总监都认为，球场中沙坑的维护费

用现在已经接近——在某些情况下甚至超

过——果岭的维护费用。

to keep enough sand over the liner to prevent
players from contacting it during a shot. The
goal is to maintain a depth of 1 to 2 inches on
the bunker faces. To achieve this goal, the depth
must be checked weekly and reestablished with
hand shoveling as necessary.

Replacing Lost Sand
Sand is gradually lost from bunkers as a result of
being blasted out by players, blown out by wind,
and removed by the maintenance staff Following
heavy rains it is commonplace for the sand in the
lowest portion of a bunker to be covered with a
thin layer of silt and clay, as well as organic debris
that has blown or floated into the bunker. This
layer should be removed to prevent plugging of
the sand pores, which in turn will reduce the
sand's ability to drain. One or 2 inches of new
sand should be added annually, as opposed to
adding greater amounts over a longer period. By
adding smaller amounts more frequently, the
problem of a deep layer of new soft sand is
eliminated.

Pumping
As bunkers age, their ability to drain rapidly
decreases. Heavy rains can result in older bunkers
looking more like water hazards. To restore the
bunkers for playas quickly as possible, crews are
sent out with pumps and shovels. After the water
is pumped out, the silt and clay layer is removed

and the bunker is allowed to dry out enough to
hand rake.

Maintenance Summary
Given the very high labor requirements necessary
to keep bunkers in top condition seven days per
week, all of the courses contacted have established
specialized bunker crews, often led by a bunker
foreman. These teams perform all the tasks de-
scribed above and are reinforced with additional
crew members following heavy floods or when
large volumes of new sand must be added.

Bunker crew sizes and schedules varied
widely, depending on the number and design of
bunkers. Keeping in mind that all ten courses
are considered high-end facilities in their region,
the least demanding schedule devoted 4 to 6
workers, spending 6 hours per day on the
bunkers, 6 to 7 days per week, or a total of
approximately 200 labor hours weekly. Another
course sent out 13 employees each day for 5
hours per day, 4 to 5 times per week, for a
weekly total of about 275 hours. The highest
labor commitment in this survey utilized an
average of 8 workers, 8 hours per day, 7 days per
week, for a weekly total of about 450 hours.

With hourly wages for these workers in the
$8.50- to $9.50-per-hour range, it is obvious
that bunker maintenance has become extremely
expensive. In fact, all of the superintendents
contacted expressed the opinion that the cost of

Liners are effective in
reducing contamination
of sand with underlying
soil. However, they are
expensive to install and
difficult to maintain.
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沙坑垫可有效减少沙子

被下伏土污染。但是，

其安装成本高昂且难以

维护。
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结论

鉴于本文所描述的数据，读者应该相信，

对于任何高尔夫球场来说，沙坑都是非常

昂贵的设施。它们造价昂贵，维护成本更

高——至少在当今许多高尔夫球手要求的

水平上来说是如此。虽然最富有的球场有

足够资金用于每天维护沙坑的质量，但其

它高尔夫球场需要以更现实的态度考量如

何最有效地利用自身有限的资源。为此，

提供以下所列建议。

� 尽一切努力告知在球场上打球的球员维

护高水准沙坑的成本。本文应该对您有所

帮助。

� 去除球场上不太发挥作用和/或比较难看

见的沙坑。至少可以把它们改换成草坑，

但是要以专业的方式进行改换。简单地去

除沙子并用土壤填充空坑，不是解决问题

的合适方法。聘请专业的高尔夫球场承包

商完成这项工作，包括重塑周边地区，以

营造更自然的外观。

� 把那些耀眼的沙面改换成草面。虽然草

面仍然有大量工作要做，但能减少侵蚀问

题，延长了沙子的使用寿命。

� 将资金用于资本改良预算，每 5 至 7 年
重建一次沙坑。通常，这包括去除旧沙、

安装新的排水沟，并置入新沙。如果球员

在暴雨后几天愿意忍受不太理想的球场条

件，那么这个时间间隔可以很容易延长到 
7 到 10 年。

� 沙坑不必每天耙平；前提是，高尔夫球

手愿意尽一份努力耙平自己的脚印。遗憾

的是，高尔夫球手在这方面的礼仪似乎比

固定劈击标志还要差得多。预算很小的球

场甚至可能征求球员的帮助，请球员自愿

修整某些沙坑，就像许多州盛行的路边拾

垃圾计划一样。

� 购买沙坑的新沙子时，一定要检查当地

的沙子。在假设唯一适合您沙坑的优质沙

子需要从三个州之外远距离运来之前，先

在经认证实验室对当地沙子进行测试。

� 当然，最大的节省来自说服高尔夫球

手：沙坑是会受到侵害的，球员根本不可

能也不应该保证每次都看到完美的沙坑外

观。如果您有什么办法做到这一点，请立

即联系果岭部农艺师，我们将与国内其他

球场分享您的“锦囊妙计”。

尾注：笔者谨向所有参与电话采访的人士

表示感谢。特别感谢美国高尔夫球场建

造者协会的协助。GCBAA 已经开发出了

一个很好的工具，可以帮助估算建造沙坑

以及高尔夫球场所有其他区域的费用。

获取这个基于 CD 的工具，可以登录网址

www.gcbaa.org。

吉姆·摩尔是果岭部建造教育计划办公室

主任。

maintaining bunkers at their courses was now
approaching, and in some cases exceeding, the
cost of maintaining greens.

CONCLUSION
Given the data described in this article, the reader
should be convinced that bunkers are extremely
expensive features to add to any golf course.
They are expensive to build and even more
expensive to maintain - at least at the level
many golfers today are demanding. Although
the wealthiest courses have the funding available
to maintain bunkers at championship quality on
a daily basis, the rest of the golfing world needs
to be more realistic about how to best use their
more limited resources. The following list of
suggestions is offered with this in mind.
• Make every effort to educate players at your
course concerning the cost of maintaining
bunkers at a high level. This article should help .
• Eliminate bunkers on your course that seldom
come into play and/or are rarely seen. At the
very least, convert them to grass hollows, but do
so in a professional manner. Simply removing
the sand and filling the cavity with soil is not the
answer. Hire a professional golf course contractor
to do the work, including the reshaping of the
surrounding area to create a more natural
appearance.
• Convert those high, flashed sand faces to grass.
Although grass faces still require a great deal of
effort, they reduce erosion problems, thus pro-
longing the life of the sand.
• Include funding in the capital improvement
budget to rebuild the bunkers every 5 to 7 years.
Typically, this involves removing the old sand,
installing new drains, and installing new sand.
This interval can easily be stretched to 7 to 10

years if players are willing to tolerate less than
ideal conditions for a few days following heavy
raIns .
• Bunkers do not have to be raked on a daily
basis - that is, if golfers make a better effort to
rake out their footprints. Unfortunately, this
aspect of golf etiquette seems to have slipped
even more than the fixing of pitch marks.
Courses with small budgets might even solicit
the aid of their players by asking them to volun-
teer to touch up certain bunkers - much like
the roadside litter programs popular in many
states .
• Be sure to check local sands when purchasing
new sand for bunkers. Have the local sands
tested by an accredited laboratory before assum-
ing that the only good sand for your bunkers is
three states away .
• Of course, the biggest saving of all will come
from convincing your golfers that the bunkers
are hazards and that players simply cannot and
should not be guaranteed a perfect lie every
time. If you figure out how to do this, please
contact the Green Section agronomists immedi-
ately so we can share your "cure" with the rest
of the country.

ENDNOTE: The author would like to thank all
those who participated in the telephone inter-
views. Special thanks is extended to the Golf
Course Builders Association of America for their
assistance. GCBAA has developed an excellent
tool to help estimate the cost of construction of
bunkers as well as all other areas of a golf course .
This CD-based tool can be obtained by visiting
www.gcbaa.org.

JIM MOORE is director if the Green Section's
Construction Education Program.

The cost of bunker
maintenance can be

reduced by converting
flashed sand faces to

grass. The conversion
process itself is labor

intensive and expensive.
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通过将耀眼沙面改成草

地，可以减少沙坑维护

费用。改换过程本身 

也需要大量劳动力并且 

成本高昂。


